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1. Rice and rice based cropping system

HIGHLIGHTS

•  A red kernelled selection from Mahsun {RM 1) with a flowering duration of 119 days 
tolerant to pests diseases flooding and iron toxicity is proposed for release as PTB 
53 {Mangala Mahsun) from Pattambi

•  Culture KAU M 28 1 1 (IET 13706) a hybrid derivative from the cross M05/improved  
Sona with a flowering duration of 95 days with resistance to blast and moderate 
resistance to stem borer is proposed to be released as M 012  (Ranjim) from 
Moncompu

•  Culture 10 1 1 a  selection from the cross PTB 10/T(N) 1 with a flowering duration of 
70 days and tolerance to leaf folder and moisture stress in the early growth phase 
developed at Mannuthy is proposed for release as Ahalya

•  KAU 655 mutant line from Mahsuri with a flowering duration of 78 days and tolerance 
to bacterial leaf blight leaf scald stem borer and leaf folder and suited for the 
“Pokkali” tract developed at Vyttila is proposed for release as Vyttila 5

•  KAU M01 20 19 4 (IET 13981) a mutant derivative from the local variety M01 
(Chettivmppu) developed at Moncompu recorded the highest yield (5067 kg/ha) in the 
co ordinated trial (IVT IME) It also showed moderate resistance to sheath blight and 
sheath rot and recommended by the ZREAC Kumarakom for release

•  Culture M61 6 1 1 1  (Pothara/M05) and M 059  29 2 1 2 (S urekha /M 06) d^velc ped 
at Moncompu were found resistant to gall midge biotypes 1 2 and 4 During Kharif 
93 Culture M59 29 2 1 2 (IET 13983) ranked 17th out of 68 national entries Apart 
from gall image it was also found to be moderately resistant to blast and leaf fo der

•  The blast resistant donors like Zenith Ta Poo Cho Z Tetep Thadukan and Careon  
continued to show resistance sn all the locations

•  Cultures M75 76 1 1 and M75 54 1 1 were found tolerant to sheatn blight and sheath 
rot during both the seasons at Moncompu

•  Two accessions DV85 ana BJI were found resistant to bacterial leaf blight at 
Moncompu

•  Gall midge attack is assuming major proportion in Kuttanad Severe infestation is 
seen not only during the additional crop season but also dur ng the Punja season 
especially ir late sown crop Studies conducted at Moncompu have confirmed that 
the biotype present in Kuttanad \s a new one Biotype 5 with R R S S pattern against 
the four groups of di ferertials

Kerala Agricultural University Research Report 19^3 94 1



I C O N C L U D E D  F X P I  R I M L V I S

l  P - s e ie c ^ io n  In  M s h s u r i  fo r  re d  
k e rn e l c o 'o u r  a n d  b ia s * to ie ra n c e

C ( e 2R  r" T3 ■?)>■

h w ork  v as sta  te d  1988 w ith  tne 
objective c f p u n f uaf <■”  o* ‘ he M 
ar e iy  *u a i'a b ie  Ic^a l a rd  >so at on o f 

’ he k » r n f ied  M 1 su *e  p la i f s 
oserved i r  the  pop u la tio n  w th  to le rance  

t r  h o ic s tresses

!n tne  M ahsur /a rte ty  w h ich  is popular tp 
j  f ‘ e ren* parts  o f K era  a e spec ia l > in 
Pa g fa t  red ke rne ileo  g ra ins w ere  noticed 
n ‘ he fo u n d a tio n  seed  lot n a 'n ta in e d  in 

*he s ta t io n  and  h e n c e  a re s e 'e c t io n  
program m e fo r iso la tio n  o f red kerne l ed 
M ahsur Ime p .a r ts  and  p u rifica tio n  of the 
wmte M ahsun w as ta x e r  up The selections 
w e r t scored  fo r to le ra n ce  to  b io tic  and 
ah c tic  s tresses

Seven p rom is ing  ie d  Kerne iled se lections 
w e ’ e id e n t i f ie d  w m c h  d id  n o t show  
s e g re g a tio n  T h e  p e s t and  d is e a s e  
res is tance reac tion  of these  hnes were 
also stud  ed The p rom is ing  lines (RM i & 
RM7) w ere te s te d  in fa rm  ti la Is in P a ighat 
T r ic h a r M a ia o p u ra rr  and  E rn a k u la m  
d is tric ts  Based on these  tr ia ls  cu ltu re  
RM 1 M a s fc u rd  p rom is ing  <Tabie 1/

v.u ture  RM I show ed com para tive  y esser 
cu jre  .or b last and shea th  n lig h ’ nc t ie n c e  

nd a so for oa! m idqe stem  bo er whot
1 a gyo t and blue pee tle  It has a !sc  s r^ w r 

om parabi®  to  e rance tc  f o o l in g  and iro r
t x tc fy  Based on the resads obta  ned 
C1M 1 is p roposed fo r re lease  as PTB 6 i  
iV a n q a la  M ahsu i)

2 A g ro n o m ic  e v a lu a t io n  o f  r ic e  
cu itiv a rs  fo r ra m  fed co n d itio n s  o f 
Kerala
RIC 08 00 0a 91 Ar'V (1 KAU/PO.)

The ob iec tive  of the  study is to se lec t 
su itab  e va rie ty  for ram 'ed  crop  season  of 
southern  K era la  and to find  out the  ru tr ie n t 
level requ ired  ‘ o r m axim um  rice  produchon 
under ra in fed  cond itions  and a lso  to  s‘ udy 
the e ffec t of seed ha rden ing  in reduced  
m ois tu re  st ess

T heresu lts  o ftn e '- , udy revea.ed tha t during 
tt e firs t crop season va rie tie s  nke uaya 
T hu ias i and Rasi cou ld  perfo rm  b e tte r than  
other /a n e fie s  under ra ir fe d  cond itions  of 
sou fhe rn  K e ra la  The y ie 'd  d iffe re n ce  
b e tw e e n  100  a n d  7 5 p e r c e n t o f 
recom m ended  n u tr ie n t le vp is  w a s  net 
s gnd 'can t in d ica tin g  tha t 75 per c e r t  of 
recom m e ided  level was su ffic ien t to rea lise 
co m p a ra b le  g ram  y ie ld  u n d e r ra in fe d

Tab 'e  1 Y ie ld  p e rfo rm ance  o f RM cu ltu res in farm  tu a

G ram y ie ld  (kg ha)

L jc ^ ticn RM1 RM7 M ahsun

Knc R i t  Kha if Rob K han f P >b

Pa ghat d ist 

T r ic ru r Qist 

M ainppuram  a st

3 / 6 

’ *• 4

 ̂ 37 5

•jU 1 A i

_91C 3553 

3 9 ; 7 3785

4~00

°330

3935

ea 5 7 r t ~ i n ^ '*433
__
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c o n d itio rs  T rea tm en t w ith  KC! w ater and 
T riazo ie  im proved  the  yie ld  net incom e 
and b ene fit cos t ra tio  o f ra in fea  rice

3 E ffec t o f tim e o f sow ing and weed  
m anagm ent on the perform ance of 
dry sow n ra in fed  rice
(H C 08  00 ' 9  92 ACV(1 jK A U /P G )

T he obsect ye o f the  study is to  de term ine 
tne  best tim e  o‘  sow ng of rice  to find  out 
the e ffe c tive  w eed m anagerr ent p ractice  
a n d to w o rk o u tth e  econom ics j f  cu ltiva tion  
under ra in fed  co n d ition s  of *he south w est 
n o n s o o  i  season  in sou thern  K era la

T e  tr ia l was ta ke n  up using the  Onam 
va rie ty  of paddy  unde r th ree  da tes of 
s o w in g  a n d  f iv e  w e e d  m a n a g e m e n t 
p rac tices  in a s p lit p lo t design

Sow ing seven  days a fte r the  rece ip t o f the  
firs t ra n  gave h ighe r p lan t he igh t par .cle 
w e igh t gram  and s traw  y ie lds  B u tach lo r 
fo llow ed  by h a rd  w eed ing  show ed h gher 
w eed con tro l e ffic ie n cy  than  B u tach io r 
fo llow ed  by 2 4 D  The h ighest p ro fit w as 
ob ta ined  w ith  hand w eed ing  tw ice

4 E v a lu a t io n  o f a m m o n iu m  p o ly  
phosphate  (A PP) as a ca rr ie r o f zinc
(RlC/rg 0 2  07 91 /MON(3)iCAR)

The o b je c tiv e  o f the  e xp e rim e n t is to  
eva luate  am m onium  po y phosphate  for its

' 2 E X P E R I M E N T S

Pro ject (01) G enetic  co nservation  of 
rice g e rm p la s m  c o lle c tio n , m a in te n ­
ance, ca ta log u in g  and evaluation

1 G ene tic  c o n s e rv a tio n  of r ice  germ  
plasm
(R k /0 1 00 .1 72 PTB(9 KA J)

A to ta i n u m b e r o f 3 0 0  e r t r i t s  w e re  
m ain ta  ned ana obse rva tions  recorded fo r 
p reparing  the  ca ta logue  Ten e te lines 
from  R a ipur w ere  added to the  germ plasm

2 C o llec t on m a in tenance  ca ta logu ing

se q u e s te n rg  e ffec t of m eta l cahons in 
pa  t ic u la r  z in c  in  c o m p a r is o n  to
d iam m on ium  phospha te  T he  experim ent 
was taken  up in a random ised  blocx 
des ign  whh th ree  leve ls  o f z inc  (0 25 & 
50  kg  Z n S 0 4/h a j  th re e  fo rm s  o f 
phosphorus Po DAP and am m on ium  poly 
p o o s p h a te  a t 60  kg  a i^h a ) m n in e  
com b ina tions

S eques te ring  e ffe c t of am m on ium  ooiy 
phospha te  fo r z inc  w as exp ressed  an 
increased  gra in  y ie ld  bu t no t to s ig n ifica n t 
level

5 M ax im isa tio n  o f rice  y ie ld  under 
tran sp lan ted  co n d itio n s
(RIC/11 00 02 8 9 /P T B (1 ) !C A R t

The expe rim en t a im s to  s tudy  the  e ffec t of 
ag ronom ic  p rac tices  fo r re a lis in g  po tenha l 
y ie 'd  under irr iga ted  co n d itions

The tre a tm e n ts  inc luded  recom m ended 
a g ro n o m ic  p a c k a g e s  a n d  e x tra  
m a n a g e m e n t p ra c t ic e s  T h e  re s u lts  
in d ica te  tha t in a d d ition  to  e x tra  p lan t 
p o p u la t io n  a n d  m in e ra l fe r t i l iz e r s  a 
m atch ing  add ition  of fa rm  ya rd  m anure 
and m ic ronu trien ts  as w e ll as e ffec tive  
sp littin g  o f m ine ra l n u tr ie n t app lica tion  
p a rt ic u la r ly  p h o s p h o ru s  w as  fo u n a  to 
enhance  gra in  y ie lds

IN P R O G R E S S

and eva lua tion  of rice  germ p lasm  
(RlC/01 00 02 8 2 /M o n (9 ) KAU1

Fourteen  new en tr ies  wdh r e s i s t a n c e  to 
va rious pests and d iseases w e re  added to 
the  470 en tnes m a in ta ined  C ata logu ing  
of 37 local va rie tie s  was com ple ted

3 C o llection  m ain tenance and u tiliza tion  
of sa line re s is ta n t rice  va r'e tie s  
(R1C O’ 00 03 7 7 /V T l i9 )K A U j

Rorty nine sa line  res is tan t access ions were 
g ro w n  and  m o rp h o io g  c a l a n d  y ie ld  
a ttribu tes  recorded

KeralaAgrcu tu ia iU r ive s ty  Pesea ch Repo 1 1993 94 3



4 *t J r  o* \.f s?>r np j*? s c j  c t i
for tn»  rr> i' i » r  1 r<-;]ion u ‘ K era la  

RIC j  f  ’ 4 8 -  j  t 4 ^

k  n e te e r  'o c a  . a m t ie s  w e r e  3 own  

f r o r p n u i o g  '■a! a ^ d  /  a id  « '  i u t^ s
3 L 0 id e „

r  b v d u  s tion  s c re» 11 g o* r i f
y a rm it t ,  ’’or high 3 if iU d °s
k 'a m tp , t ’ r e  >e >t p ia ^  -  d i d
peirc.'T’ j(  <~e e va lu a to r of p r is ng 
germ plasm
Rl Cl CC 05 74 /AMB(9 IxAU

F-orty nine accessions w ere ^ a in ta  ned 
and five  new add itions nacre

9 P is *n c t  1 la i w ith  s e l e t t ^ a  A G P  °  

or it in.
RlC Cd v 04 S3 M IN  9) KA -

the  se ioe ted  ci Itures are b e ir q  t * a ! j a t c d 
'0 farm  tria ls

1C M i iTi lo t-c 'iona1 tr ia l o f Pcd'a nb> and 
Monvor ipa cu ltures of padoy 
H C 02 01 03  84 /P l ( 9 ) K / U

5 x‘ e Dn var et es / c iltu res v e ra restec! 
a2  1 gave the nax im um  yield (3480 kg/ha) 
C u ltu re - 57^6 304 311 M 28 1 1 Thowan
6 1727 w ere on par w ith A 21 IFT 6661 
CLiture 8756 and cu lture  8770 showeo 
resistance to b last in the nursery

6 A mult vsoa te  app*- jach to de fn e  the 
qua lity  of nee
VR C/01 00 06 52/ACV(9)KA U)

1 ne dd erenf qua ity param eters o* rice 
viz physiua c n a ra r ‘ errstiCa nutr tso al 
con  p o s it  o r  uO O Kirq q u a 1 t es and 
(, rg ^ n o ie p tc  e^a rao tens t ts  of five  r ce 
v a r e* es w ith  d i f f e re n T p ro c e s s in g  
te c rn  ques and ccox ing  m ethods were 
studied

P ro .e c t (021 B re e d in g  fo r  e x tia  h ig h  
y ie !ds a lo n g  w ith  m u lt ip le  re s is ta n c e  to  
pes*s and  d ise a  es

Sub p io je c t  (01) H ig h e r ylenJ

7 G ene tic  m p rovem e ip  o f ^ rem is ing  
m d ica  va le tie s  th ro u g h  id e u typ e  
bieea no
RiC C2 00 v z   ̂ r r R g ,KAu)

-r ue .i r c  jd e d

J mo cv rg  tn r v e d 1 j -  1y md p ur* 
pe r e } f d ^  *a '■

R L 0 0 r -  a

Twc prom rsno  1 
and M _u 1 
coorc nate  i tr d J  ' 

r t r 1 
t  5th ra

O P i  , r • •. •-
^ ^  m
u ’ Oui sed  ’ t-m'-

ft  j  i
c c

do
I t I M  .  - , 4
f /■“ R p

tc

11 Varietal ‘ rial on nee
(RIC/02 01 06 85/P!i_(9)KAU)

Seven varie ties were tested m rep lica ted  
•rial Thonriuran gave the h ighest grain 
y eld '3250 kg/nal which was on par w th
l y  i f  1

12 rvo ivm g  n g ‘ y ie ld ing  va rie ties  o l rice 
Suitable fo r the  northern  reg ion  of 
Kerala
(R r  u2 01  07 84/P'l(9;KAU)

T ’ O was tes ted  w ith  Mu ico m p u  and 
P a tta n L  cu ltures w hich gave a gram vie<d 
of 2 9 t ' l n  and was on par w itn Mont ompu 
cultures

^3 In  la lym ld  trial irrigated mod um ( Y i 
IM )
R t 1 2 01 09 y0 /M O N (u  CAR,

S xty eight enhies we e tested during Kna d 
93 and R a ti 93 94 The trea tm ents did not 
sno v s iq u f ic a n i d f 'p  r e  dur ng tne
Khar ‘ oea->on Dur ng P od oeaso r the

‘  nt 1 u re ^ s v, f t Y ahu
_ C r ’ „• V 1 ■ .. r O '1-*'1

- u «. j - ' * uO>- f  k j ha a -0
c Cl- 4 ! J ft - C C P u l

a 1 af r  r ''

’ c M -  n-  ̂ b tu
c «a Zen R

f  CJ J c. ^
hh P c

n  ' os ”  ad *or
 ̂ > L u? vj I

ly  4- *9

a J VQT



14 Advanced variety tr ia l irriga ted  rnid 
earlv /A V T  iME
fR lC /02  01 10 9Q/MON 9) g AR j

T w e n ty  one e n tr ie s  in c lu d in g  ch e ck  
varieties Ra*na V ikas and M06 were tested 
during tne K harif and Rabr seasons 
During K harif season there was s ign ifican t 
d iffe re n ce  n gram  y ie ld  rET 12867 
recordea m axim um  gram yie ld  of 3280 
kg/ha It ais i  showed r»s stance to sheath 
blignt and sb atn rot and was transferred 
to the germ plasm  D uring Rabi season the 
tre a tm e n ts  d ia  no t show  s ig n if ic a n t 
d iffe rence in gra in yie ld

15 Im tia var ety tna l irrigated mid early 
dVT IME;
R ~ 02 01 2 90/MNY(S)ICAR)

S xty e gnt entries were tested during the 
Kharif s e a ^ i"  The treatm ents showed 
sigr ifican l d Tference in the grain y eld and 
numbe of f a uc ies/sq  n  IET 13687 ga\ e 
the max mum y eld ef 7638 kg/ha

16 imtia* va efy t ' al irriga ted  medium 
(■VT iM)
( P C  3 U 1  13 9 0 /V N V (q  GAR)

Fifty m ie  e str es were esfe d d u r t  3 Kharif 
seamen T pre  was s ia f "a it d he^enre 
in g a r  y le h  and IE T ’ 4003 gave the 
hiqhest vie d (6942 kg/ha) fo owen by IET 
13585 (c6€2 Kg ha)

"'7 In >ial y ie ld * lal irrigated u K and (INT 
!U)
Pin 0*. 0 '  4 90 M NY n ICAR

To be cor Ju d e b

18 A d va rcb u  varc»y ’ al earlv (Ay'“r L;
P J Q s  i 5 9u V \  ' {s  r A H

I V .

1 t A l v a  c -j 
c v \

I ^  o

T w t  y on
k j

s g f 
0

G ! M v Gcs

a r e t, tr a 
'E ;

o « J M» 9) C At

r „ c we h st^d " r on
f eo<r cnfs c ffmea 

0 -  m c n 
9 c f Kg u )

20 A d v a n c e d  v a r ie ty  t r ia l  ir r ig a te d  
medium (AVT IM)
(R C/02 01 17 90 MNY(9'ICAR1

Twenty five en tries w ere tested  d c m g  the 
K harif season and the  en tries  differed 
s ign ifican tly  in g ram y ie id  IET 1P797 gave 
the h ighest y ie ld  (7288 kg^ha) fo llow ed by 
IET 13271 (6800 kg/ha)

21 In itia l varie ty  tr ia l very early (IVT VE)
(RIC/02 01 19 9 1 /PT Eh9) I CAR;

No work during the yeai

22 Advanced varie ty  tr al irriga ted  rn a 
early (IVT IME)

I C/02 01 20 9 1 /P T B V9)ICAR

No work during the  year

23 B reeding short dura tion  high yie ld ing 
varie ties of rice suited to  Kuttanad 
(R IC /02 01 21 33 /M O N  9 Kh U)

Fcur prom ising en tries were se lected  from 
the qerm p lasm  rece ived  fo r s c e e n n g  
ag a ins t b io tic  s tre sse s  and the  sho rt 
duration varie ty H raswa w as collected 
for hybrid iza tion

24 G enetic im provem ent of the popular 
vanefy Cherad fo r the  M undakan 
seasc n in la te ritic  areas
(m C  02 01 22 9 3 /K v Ml'9)KA

The ob echve o f 'h e  expe rim en t is to 
deve lop  h igh y ie ld in g  typ e s  from  the 
popu 'ar local va rie ty  C heradi by mass 
s e le c t io n  S nee th  v a r ie ty  is 
photosensitive it can be grow n on /  during 
the Mundakan season D uring 9 2  93  tne 
Che ad area was surveyed ana 144 types 
were selected and grown aionq w ith checks 
during 93  9 4  W id e  v a n a h o n  -,as observed 
n p o lant characters a d gra in y ie ’d 

Se 'echo-'s 251 and 133 w ere found to be 
prom =ing The n  i al '•va luat on wd! be 
re p e a te d

Evo uf un ot high yie d ng r ue h ,b ria s  
^u itao 'e  fc r Kera a 
'HC/hZ 0 23 3-, WGN(9 KA I,

r  r m ti e earhn w o  k *wo male «terile 
"e s  of MO va °  °s  »/z K a ra t o f  A and

c ^ v, vs s y  ’"‘esso. Repot 5



Asha A w ere deve loped Tnese were 
crossed w ith  a num ber o f va rie ties  to 
identify  su itab le  restorers

26 G am etoc dal p ro p e rtie s  o f ce rta in  
chem 'ca ls in > (Qryza sativa L ) 
RIC C2 01 2 84  MN '(9 'K A  U/PG

Work re t com m enced

Sub project j02 i M ultip le  resistance

i l  in itia l T U ip e  'e s  stance yield tria l 
(iM RYT)
(RIC 02 02 01 8Q/P T B(9 |ICAR|

No work during the year

28 M ultip le  res is tance screening *r al 
(MRST)
(P IC /02  02 02 84 'M O N (5 ) IC A R )

Porty en tries w ere sc re e re d  against stem 
borer and gall m idge Am ong these BPT 
7325 was found to be res is tan t to gall 
n  dye  and s tem  bo re r w h ile  O RM 47 
showed res is tance to  ga 'i m dge ana R 
650 1817 to stem borer

29 Screening of rice vaoe ties  aga nst 
m ajor pests
(RIC 02 02 04  8 2 / ° IL (4  KAU)

No w o t k  during the year

30 M u ltip le  re s is ta n ce  sc reen ing  tr ia l 
(MRST)
(R C 02 02 06 9 0 'P T B M ) CAR)

No worn during the year

31 National screening nursery (NSN) 
(RIC/02 02 07 90 'P T B (4 I  CAR)

No work during the year

Sub project (03) su itab ility  to  specific  
situations

32 Breeding fo r high v.elo ng vanehes 
with m ultip le  resistance to m ajor pests 
and diseases o* K a ttana l
(P r , 0? 03 0 1 84 MON 9 ) KAU)

Seed m u'Nplicat o i  of =*e p on s ng 
entues fo i mult lo^ahc i i ^  s was taken

up (Cuts M38  4 1 M38 4 2 and M48 1 i 
3/

33 Evolution ^ f fiigh yie ld ing short durahor 
varie ties of nee su ted  *o firs t crop 
season of O nattokara w ith  ' ps •'tanr c 
to drought and to le ra r ce to peats and 
diseases
VR C 02 03 02 86/KY M(9)KA j
p om ismg en* res w ere y e d tes*eo 

With rhree check vanehes during the V ripp < 
season S x cu ltures out y ie lded  the 
check varie ties Cul 4003 3 1 (M 2/ 
25331 3) gave the maximum g ra n y ie ld  
(3273 kg/ha,

34 M ultip le  res is tan t va r ety tr ia 1 'M R V T; 
(RIC/02 03 03 8 9 /pTB (9 ) IC A R j

No work during the year

Project (03) Breeding for resistance to  
specific  pests / d iseases I  s ituations  

Sud project (01) resistance to pests

35 Gall in dge screening tria l 
(R io  03 01 01 69 /PTB(4) iCAR)

No work during the year

36 Gail m idge screening tr ia l 
/R IC /03  01 Oz 8 4 /M O N (4 ) IC A R l

Seventy entries were screened aga inst 
gall m idge during the K harif season Of 
these nine en tries were free  from  gall 
m dge attack They are W GL 3306 WGL 
3971 W GL 49485 RP 1579 Rl 19 RP 
1579 Rl 24 TTB 148 206 2 2 1 RP 2346 
1323 RP 2541 1382 and RP 2939 23668 
1357

37 Leaf fr ld e r  and stem b o re ' screening 
tria l
RIC/03 0 03 8 3 /M vjN 4)!CAR)

No work dunng the  year

38 Leaf fo lder sc re e r ng tua i
i C/03 01 0 I 7n /RTE(^ ICAR'

No work duri g the year
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39 Brown plant hopper screening trial 
(RIC/03 01 05 83/M ON (4) I CAR)

No work during the year

40 Evolution of gall midge resistant 
varieties of rice suitable for Kuttanad 
(R IC/03 01 06 85/MON(9)KAU)

Two promising lines M61 6 1 1 1  (Pothana/ 
M05) and M-59-29 2 1 2 (Sureka/M06) 
were tested with gall midge screening trials 
and were found to be resistant to biotypes 
1,2 and 3 During Kharif 93, Culture 59 
29 2 1 2 (IET 13983) ranked 17th out of 
68 entries Apart from gall midge it was 
also found to be moderately resistant to 
blast and leaf folder Hybridisation with 
donors for resistance to biotype 5 was also 
taken up

41 Evaluation of arK -> p i  cu!tu'e>/ 
donors against rice stem borer (Stem  
borer screening trial)
(RIC/03 01 07 31/PT8fA )lG cR i

No work during the /e a r

4z Screening of rice varieties against rice 
cyst nematode (Hetero<Jern oryzicola)
(RIC/03 0 08 9WACV 4 i< AR)

No work during the year

43 National screening nu-oeiy (NSN) 
(RIC/03 01 09 94/M ON 4) I CAR)

The objective ot this co ordinated trial is to 
study the resistance reaction of advanced 
IVT entries from different parts of the 
country

The entries were planted along with check 
varieties in rows of 20 hills each at a 
spacing of20x 15 cm Fertilizer application 
was as per the Package of Practices 
Recommendation Observations on the 
incidence of gall midge stem borer and 
other pests were recorded

Four hundred and eighty three entries, 
were screened of which 22 showed less 
than 5 per cent damage to gall midge and 
97 entries showed less than 5 per cent 
damage to stem borer

Sub project (02) Resistance to diseases

44 Screening for sheath blight resistance 
(R IC /03 02 01 89/PTB(5)ICAR)

A total of 809 entries comprising of NSN 
1, NSN II MRSN & KAU Cultures were 
screened for sheath blight resistance The 
disease pressure was moderate Nine 
entries showed resistance reaction

45 Screening for leaf blast resistance 
(R IC /03 02 02 89/PTB(5)ICAR)

Seven hundred and ninety nine entries 
comprising of NSNI NSN II, MRST & KAU 
entries were tested against blast The 
disease pressure was moderate Among 
these ten entries were rated as resistant 
In the International Rice Blast Nursery for 
testing virulence monitoring the blast 
resistance donors Zenith Ta Poo Cho Z 
Tetep Thaaukan and Carseon continued 
to show resistance in all locations

46 Screening for sheath blight and sheatr 
rot resistance
(R IC /03 02 03 84/M ON (5) I CAR)

Eleven entries out of 188 in NSN 1 46 out 
of 1483 in NSN 2 and two out of 96 ir 
MRSN w err foundtohave low score value j  
against both sheath blight and sheath rot 
diseases

47 Screening rice varie ties  against 
important diseases
(R IC /03 02 04 84/M O N(5)KA U)

A total number of 73 cultures were 
screened during the additional crop and 
Punja seasons out of which M75 76 1 1 
and M75 54 1 1 were found tolerant to 
both sheath blight and sheath rot diseases 
during both the seasons

48 Evolution of blast resistant varieties of 
rice
(R IC /03 02 05 82/MON/9JNARP)

Cultures M28 1 1 (IET 13706 and M35 3 
2 (IET 13708) were tested in farm trial in 
Alappuzha and Kottayam districts and both 
of them gave higher yields than the check
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varieties They were also tested at 17 
locations under AICRIP trial and M28 1 1 
was found superior to both the check 
varieties in different locations M28 1 1 
was recommended for release by the Zonal 
Research and Extension Advisory Council 
(special zone) held on 7th March 1994

49 Breeding high yielding rice varieties 
resistant /  tolerant to sheath blight 
(RIC/03 02 06 83/PTB(9)KAU)

Two single plants from the cross Jyothy/ 
Culture 25331 were selected Other lines 
which were not promising were rejected

50 Breeding varieties resistant to virus 
diseases GSV / RTV complex 
(RIC/03 02 07 91/MON(9)KAU)

During the additional crop 93 the 
preliminary yield trial was repeated with 30 
cultures and three check varieties The 
cultures did not differ significantly in yield 
During the Punja season the cultures were 
grouped into two (eleven short duration 
and ten medium d ^ation) and a 
comparative yield trial nducted !*e  

hort duration group not show 
>gnificant difference The it-d urn group 

showed significant difference M0R gave 
the highest yield (7683 kg/ha) lo l l^  ed by 
M 26 1 1 (6992 kg/ha) -

51 Breeding high yielding varieties of rice 
with resistance to important rice 
diseases of Kuttanad
(RIC/03 02 08 93/MON(9)KAU)

All the varieties and cultures available at 
Moncompu and two cultures collected from 
the Directorate of Rice Research were 
tested for BLB resistance Among these 
only DV85 and BJ1 were found resistant 
These entries are to be used as donors 
during the ensuing season

52 Evaluation of rice germplasm for biotic 
stresses
(RIC/03 02 09 94/MON (5) I CAR)

The project was started during Kharif 93 
The objective is to evaluate the national 
rice germplasm against different biotic

stresses At Moncompu centre, which is a 
hot spot for sheath blight, these will be 
evaluated for resistance to sheath blight 
and sheath rot

A total number of 2970 accessions received 
from DRR were^creened for sheath blight 
and sheath rot diseases under higher 
fertilizer dose and artificial inoculation 
Out of these 393 accessions showed 
moderate resistance to sheath blight and 
312 to sheath rot Among these 70 
acessions showed resistance to both the 
diseases These will be repeatedly  
evaluated to confirm resistance

Sub Project (03) Suitability to specific 
situations

53 Breeding for high yielding varieties of 
rice suitable for Kan lands of Kuttanad
(R IC /03 03 01 85/MON(9)KAU)

Ti pooled analysis of four seasons 
re ults showed that M 42 46 8 1 had the 
highest yield (4728 kg/ha) Cul M 42 40 
4 1 was riinated in the Initial Variety 
Trial for lv arif 93 which ranked serond 
among the 68 entries at Rajendra Nagar 
Seven cultures were selected for on farm 
trial

54 Breeding for high yielding varieties of 
nee specifically suited to the additional 
crop season of Kuttanad
(R IC/03 03 02 84/MON(9)KAU)

Three promising entries viz Cul M 42 6 
2 M42 6 3 and M45 20 1 were multiplied 
for multilocational trials

55 Breeding high yielding varieties  
suitable for Pokkali area by hybridizat 
ion between Pokkali varieties and IR 5 
(R IC/03 03 03 80/VTL(9)KAU)

Seven cultures with Vyttila 3 were tested 
in comparative yield trial Cul 852 gave the 
maximum yield of 5226 kg/ha Cultures 
839 905 904 and 857 were on par with 
culture 852

The F2 generation of Cul 857/Jaya was 
raised and thirty two selections made
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56 Hybridization programme Improve 
ment of Pokkali rice
(R IC /03  03 04 B2/VTL(9)KAU)

Seven cultures with Vyttiia 3 were tested 
in an yield trial in which Cul 839 gave the 
highest yield (5226 kg/ha) followed by Cul 
859 (5100 kg/ha) and Cul 905 (4954 kg/ 
ha) From the five new cross combinations 
65 promising F4 plants were selected

57 Breeding high yielding varieties of rice 
for saline areas of Kerala
(R IC /03 03 07 87/P IL(9)K A U )

To be concluded

58 B reeding lodging res is tan t rice 
varieties for dry sown conditions during 
Virippu season
(R IC /03 03 06 83/PTB (9)K A U )

EiPven cultures were yie d ’ ->tf d with three 
chuck varieties Cul 8755 gavethe highest 
yiei 1 of 4890 kg fo llowed 0 / A 4  3 1 (4771 
kg/  ̂a) None of the c jltu rts  I a*e  lodged

59 Evolution of awniess and h jh  yielding 
types of “Parambuvattan for Virippu 
cultivation in Palhya! lanes
(R IC /03 03 10 83/PTB (9)K A  1)

To be concluded

60 Breeding tor earliness in the variety 
Mahsuri by induced mutation 
(R IC /03 03 12 80/VTL(9)K A U )

Three sister selections of culture 655 were 
yield tested along with VTL 1 and VTL 3 as 
check varieties The cultures did not show 
significant difference Farm trial of culture 
655 has been completed and is being 
proposed for release

61 Breeding for earliness in the varieties 
H4 and SR 26 B by induced mutation 
(R IC /03 03 13 80/VTL(9)K A U )

Three cultures were compared with VTL 1 
and VTL 3 as check varieties The cultures 
did not show significant difference during 
this season

62 Evaluation of short duration rice 
varieties /  cultures for kole lands 
(R IC /03 03 14 8 3 /M N Y (9 )KAU)

One hundred and eight short and medium 
duration selections from the crosses 
Mahsuri/Hraswa Mahsuri/Matta Thnvem  
and Mahsuri /  Cul 10 2 1 were made 
during Kharif and evaluated in the summer 
crop and selections made

63 Varietal combination for first and 
second crop seasons for maximum 
productivity
(R IC /03 03 16 89/P TB (9)K A U )

No work during the year

64 Breeding tall high yielding rice variety 
resistant/tolerant to salinity and flood 
for Oorumundakan tract
(R IC /03  03 17 91 /K Y M (9)K A U )

Twenty three accessions received from 
C R R I C uttack s c reen ed  under 
Oorumundakan situation were not fours 1 
suitable

Five selections were made from th» p ? 
population of OW i/H 4 F3 generations ot 
Oorumundakan were grown and selections 
made

65 Rice varieties for late planted Kharif 
situations
(R IC  03 03 18 92 /P T B (9 )IC A R )

No work during the year

66 Evaluation of scented and slender rice 
varieties suitable for Wayanad  
(R IC /03 03 19 94/A M B (9)K A U )

No work during the year

Project (05) Breeding photosensitive  
sem i-tall high yield ing varieties

67 Evaluation of semi tall or dwarf type of 
indica rice varieties
(RI C /05 00 01 83 /P TB (9) KAU)

Eleven single plants selected from the 
cross 20D/BR51 and 20D /B R 52 were 
tested in progeny rows
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68 Breeding high yielding tall 
photosensitive varieties with good 
straw yield specifically suited for the 
Mundakan season of Kerala
(RI C/05 00 02 76/PTB(9)KAU)

Seed multiplication of cultures 87117 and 
87136 was taken up

69 Evaluation of high yielding  
photosensitive varieties of rice suited 
to different agroclimatic zones
(RI C/05 00 03 76/KYM(9)KAU)

Comparative yield trial with mutant lines of 
PTB 20 and Lekshmi was repeated One 
line each from PTB 20 and Lekshmi gave 
significantly higher yield than the parent 
material They are being proposed for 
farm trial

Project (06) Breeding for grain quality 
and other attributes

70 Improvement of r ce varieties BR 51 
and IR 36 for consumer acceptability 
(RIC/06 00 01 93/P1 P,9)KAU)

Ten lines from the n BR 52/Edajaka 
were tested in a prt* -<ry yield trial 
> E4 gave the highest g.ctt i raid of 47"? 
a./ha  Seventeen single t  ants we e 
..elected from the segregating I r es

Project (07) Evolving cropping ystSms 
and Integrated production systems

Sub P ro jec t (02) C ropping system  to r  
specific regions

71 Cropping system for double crop Kole 
lands
(RIC/07 02 01 83/MNY(1)NARP)

To be concluded

72 Standardisation of rice based cropping 
system of Wayanad
(RIC/07 02 02 87/AMB(1)KAU)

No work during the year 

Sub Pro|ect (03) crop sequence

73 Multiple use of cowpea and nutrient 
balance in a rice based cropping 
system
(RIC 07 on ci/32 KaR(I)ICAR)

The summer crop of cowpea failed due to 
heavy rains in summer No significant 
difference was observed in grain yield 
during Kharif and Rabi seasons

74 Evaluation of component vegetable 
crops in a rice based cropping 
system
(RIC/07 03 02 92/KAR(1)ICAR)

Bhindi as a summer crop in rice fallows 
was found to be more profitable and to 
give enhanced rice yield during subsequent 
Kharif season

Project (08) crop management In stress 
situations

75 Effect of maintaining water at different 
levels and different growth stages of 
tre crop

-tIC 08 00 04 89/PTB{1)KAU'

i worn during the year

76 Eva t̂ion of fertilizer response and 
proa ion potential of promising salint 
tolera cultures of rice
(RI C/08 00 05 81/VTL (1) KAU)

The effects of neither the variety nor the 
fertilize' lev^l showed any significant 
difference dt ring the season

77 Standardisation of fertilizer schedule 
for Kootumundakan system of rice 
cultivation
(RIC/08 00 06 88/PTB(1)KAU)

To be concluded

78 Soil fertility management of acid soils 
for upland rice
(RIC/08 00 07 89/PTB(3)ICAR)

No significant difference was observed 
between the treatments

79 Investigations on factors of excessive 
chaffmess in rice
(RIC/08 00 10 92/ACV(4) KAU)

The population of white jassids rice bug 
and leaf roller was high in both the seasons 
in Nilamel ela, whereas stem borer attack
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wa« severe 1.1 V irippu season anJ stem 
faoier l i r e  b^.g a rd  whde jass id  aHacr 
dur ng M 'ifidaKdn season m Karam ana 'n 
a i t r e  a ieas  the bea  ed o o% gave higher
,'fclOS

80 M anagerne-n of r in tox ic  soils for 
increasing r e  productiv ity
~ C OR -.A! V  94/KdV(3 jKAJ)

~r h8 expe r ip i t  was taken up in a sp lit K ot 
design w ith to u r levels of lim e (0 50% IR  
100% lR  & as per POP) m a n  piot 
trea tm ents and th ree  var eties (Phalguna 
Pra*ash & uycth i' ana two 'evels of fe itilize r 
(100% N p K & 100% N + 150% DK} as sub 
plots during the  A dd it ona! c o p  season 
There was no s gm ficanf d iffe rence m the 
rr^ in  pio* treatm ents The vanety Phalguna 
showed lesser iron toxic ity sym ptom s at 
tne pan ic le  in it ia tio n  stage and lesser 
percent ig e  of ga I m idge attack T f  e gra r  
yie lds of oycth i arcs Phalguna were on par

P r o je c t  (0 9 ) In te g r a te d  n u t r ie n t  
m anagem en t and  c ro p p in g  sys te m

Sub P ro je c t (01) use o f o rg a n ic  and 
in o rg a n ic  fe rtM ize rs

81 l r f roduc* on of green manure crop in 
rice based cropping system
(RIC <% 01 u4 89/KAR/1)ICAl~

Ko work during the year

8<- G row ing legum inous c o Hs as a sourc e 
of green m a ru re fo r dry s o w n  rice 
(RIC'C9 C 06 89 PTB(1)KA0)

Cowpea produced doufclethe green m atter 
than tha t of sunhem p G rowm o green 
m anure crops brough t about two th ird  
re d o u t on in w e e d  d ry  w e ig h t w hen 
Cc mporeo vvith r ce s o ^  crop Cowpea 
T te r c r o p p e d  t r e a ’ m e n t re o rd e a  
sign fican tly  h igher yie ld  than sunhemp 
m tc rc opped plot and v-ontroi

83 E c o n o m is in g  r  t f o g e n  in r ic e  
production  w ith Seabama 'o~*rafd 
f  c  05 01 n-» 91/AC V IKAo FG

Wo y n lated

8h Y ie ld  m a x im is a t on o f r ice  under 
irrigated conditior
(R IC /09 01 08 9 1 /M G N (1 , IC A R I

The t rr»atmpnts w inch rece ived 33 per cent 
e x i r a d o se  o f fe r t i l iz e r s  p ro d u c e ^  
s ign ifican tly  h igher gra in and straw  yie los 
com pared to those  w hich rece ived t r e  
norm al dose

85 Nc t r tiona l requ irem ent o f pre e !ease 
M oncom pu cu ltures
(R GC09 0 i  09 9a /M O N (1 )K A U

In both the seasons the  e ffec t of N was 
s ign ifican t and h ig h e ry ie ld s  w ere obtained 
w ith h igher levels of N (120 and 1t>0) over 
norma! level (N90) Levels of Potash did 
no t show  any s ig n if ic a n t d iffe re n c e  
V a rie ta l d iffe rence  w as not s ign fica n t 
during both tne  seasons

86  P roductiv ity  of sem i dry rice under 
s m ultaneous n  situ  g reen m anuring 
(RIC 09 01 10 9 a /V K A ( ’ )KAU

There are 16 tre a tm e n t co m b in a tio n s  
consisting of tw o seed ra tes of cowpea 
four levels c f n itrogen and tw o ‘evels of 
phosphorus The experim ent was la id out 
in random ised block des ign  w ith th ree 
rep lications

8 7 E ffect of incorpora tion  o f crop residues 
on Droductivity of succeed ing  rice crop 
lR C/0S 01 11 9 3 /V K A v1)KAU PG)

The experim ent was laid ou t in a sp lit plot 
design w ith crop sesidues green manure 
and fa llow  as ma n p iot trea tm en ts  and 
levels of nitrogen as the sub p lot treatm ent

88  D e te rm in in g  th e  fre q u e n c y  o f P 
ap p lica tio n  fo r ju d ic io u s  use of P 
fe rtilize r
M C  09 01 12 9 1 /< A h (3)KAL)

No wnrk during the year

89 Maxim sing y ie ia  p roductiv ity  of rice 
using FYM spacing and leve ls of N 
(R IC /09 01 13 9 3 /K A P (3 )KAU)

The experim ent was taxen up in sp lit plo* 
oesiqn w ith p lant popu la tion  (two levels)
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ana com b ina tions  o ' 'e r t ihze  r levels a-m 
r r M  (three - r id  j o  l e v e l s  e sch'1 ir ■'u1 

i  'o

T f r "  r e  * ;  wu u i  t  '  i C v .  

f at *rtfc f a i .■ a

c'  j  f  ro ,s c ‘ fCt^j t. it  -ann ng e 'f i - iC '*  y
o f a p o tie d  r u ^ t o  s

r  I i t  p i ifc c -j f"  ed i  <­
a q uoateo urea m  />ela and N tse
efhc ency c f f arts,. ar-ted r ce ir^e?
rr ig a le d  c~nd t or a 
R C 09 02 no 8P MOM 1 CaF )

n tm th the  seasons the  ( oa ted  m o ifieo 
j  ed dctv j  s igm f cantiy n ig 1 ei  ym 'd  than 
urea t j  i as Dasai ci u jS  r g  and  ah^o l te 
r'o r ir o i

J1 E 'f« c t of p rn icd  and  a rge granu le  u ea 
on g ra ir y <= d o f rice  ur der p tdJ  eo 

end t o r
PI „9  ' '2  o j  8 D“ 3  c a p

Nim in coa ed urea app ed e ithe r as fu ll 
basal or m tw o spl is  re f oraed s ign ifican tly  
h igher g ra in  yte  d h ian  a I o ther trea tm en ts  
except sp lit appl ^at on o f MRP J  and LG L 
w •'h w ere on par

Q2 E ffec t o f b fo fert lu e rs  on the grow th  
y ie lo  and t i t  r g *  i econom y o 'se sa m e  
g iow n  in sun mer rice  Tallows 
(R C 09 02 ce 94 V KAM KAu PG;

W ork not com m enced

93 E v a lu a t io n  o f f a t a 1/ a ^ id u io 'e d  
phosphate  rc^-v fPAPR ) i r  wet Sand 
rice
RIC 09 02 ng a4 MON 3)ICAR)

T ~e  e x p e r  m e e t h a s  1 f r *  a tm e n  s 
cons st ,g u* fwo leve ls  of P 2Q * { to  ar d 60 
*g /h a ) w f t  <■ n  q I e ■h p_ p h o s p h a te  
M ussoi f- o( k i t j  a i r n r t r h v
crt du ia ted  M ussor e r ck phosp ra te  3 
° j e  s o ‘  ac idu  ahon 1C op & ^ 0  bc
en t  dog 5 J  ;-er > n !  - D j  c "  O Ism

p 20 ,

Tl_ <pe n e n t •'ke-' jp  with th r

P ,O c trea tm en t in tne  K harif season and 
w h no P20 5 app ! ca+»->n in the  Rabi 
season to stuav n e  res idua l e ffe c t Nc 
s q fu,ant d itrerer-ce wa-> observed  in b o th 
*1 ® ic a s o r  s e» „ t p  to r p ant he igh t d a sng 
tne R i l  r'er»cor

94 S tu d ie s  on  P te r *  I -’ e r sav  ng 
tP i.hr que« fo r t  ^a tcd  r i,e
R -  09 " 4 M ON 1 AR)

n ho experi non  w as taxen  up i r  a sput p lo t 
j e s ig r  w ith  v a n e ^ e s  R a s i ( ! ow  P 
suscep tib le  and A bhaya  (low P to le ran t) 
n t 1 p rnair p lo t and sou rces  and m ethods 
o fP a p p ii ahor 2 z sun app lica tion  o f D A D 
at 40 kg P 20 5 ha ¥ R p  + ac idu ian t @ 40 
kg P , 0 5/ha^ root d pp ing in bS P  slurry to1 
16 kg P 20 5/h a  spraym g 2 per cen t DAP 
so iu f on at mid tu lerm g and boot lea f stages 
to cuppiv 8 xg P 20 5/na  nur-vtry app lica tion  
of CAP <i> 80 kg P 2O i; ha so as to s u p p ’y 8 
Kg P Q ^ h a  to  tne  no ^ery a ea requi ed to 
tra n sp la n t 1 ha o f m a in f e *  w ith  no fte ‘d 
app ica tio i of P and c o n tro( 'N o  P) as the  
s i b p io ' tru a trre n t^

Dur rg  t r e  K ha rif season gram  and straw  
y ie ld s  and  p a n ic le  w e ig h t s n o w e d  
s gmficari* deference A m ong the varie ties  
Abhaya gave s ign ifican tly  h igher g ra in  y ie lo  
over Rasi A il the  appl ed tre a tm e n ts  gave 
s ig m fic a n h y  h ig h e r y ie ld  o ve r c o n tro l 
excep f sou app lica tion  o f MRP + ac id u ia n t 
and nursery app lica tion  o f DAP D uring  
the Rabi season the res idua l e ffect show ed 
no s gn fivdn t d ffe r°n c e

Sub P ro ject (03) E ffect o f fe rtilize rs  on  
pest and d isease Incidence

95 E t*ect of d iffe re n t doses of NPK on 
me dence of rice d seases
fP C 09 03 02 8 9 /K A R (5  CAR)

Nc w ork d r ng th c year

S ub  P ro je c t  (0 4) fe r td s z e r  use a n d  
cropping  system s

it r'%  j 1 *0 ^ 1 e^s  na w ith  com plex 
rt I /  rs o U  i  p a c f  r <'»

R C ^ 4 02 n"’ 4 ^ 2  a d G

' " Vvork t j[!,,g p » yf»ar
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97 Z i - c  M anagem ent in irr ig a te d  rice  
based cropping system
rPIC/19 04 04 S1/MON(3)ICAR)

No stqmfit, a r t  a iffe ience  in y ie ld  and yield 
param eters was observed during bofh the 
seasons

98 in te g ra 'e d  nu trien t m a n a g e rs  nt for 
n e e  b a se d  c ro p p in g  s y s te m s  o f
O iia ttu ka ra  irac t
(R C/C9 04 05 94 ACVMJKAU p Q

W ork not com m enced

P ro je c t (10) W eed m anagem en t

99 W eed contro l tr ia l fo r d irect sown rice 
under sem dry condition
(R'C/10 00 01 88 P r B(1' 'OAR)

The y ie ld  loss due to weed com petition 
was 69 4per cent between unweeded and 
w e e d  fre e  t r e a tm e n ts  A m o n g  tn e  
herb ic ides tested  all tt e tes t chem icals 
were found e ffec tive  m 'educ ing  the weed 
p ro b le m  e x c e p t P y ra z o s u  fu ro n  
B utach lor P re tuach ior and Pendim ethalm  
when app lied  .n con junction  w ith 2 4 D Na 
exh.bited h g h e rb io  e ff cmncy be tte 'w eed  
contro l and h igher g ra n  yie a

100 Weed contro l tria l for d rect sewn nee 
under puddled condit ons
(RIC'10 00 02 84 MON(11ICAR)

in both the seasons the h ighest g am and 
straw  y ie lds  were obta ined fo r weed f 'e e  
check w h ich  was on parw ith  the herbicides 
Anilophos + 2 4 D EE Am 'ophos at higher 
doses show ed crop tox ic ity

101 W eed contro l tn a  for t ansplanted 
rice
(RIC/10 00 03 8+/MON (1 ICAR)

In botn tne seasons weed free check and 
hand weed ng tw ice gave the h ighest yie lds 
wh ch w ere on par w ith A nilophos + 2 4  
D EE (0 3 + O s  ai/ha) P re tilachor 50 EC 
(1 r>g a '/ha)

102 Econom ics of weed contro l for d irect 
sown rice  tm de semi cry s,is*em of

cu ltiva tion
(RIC/10 00 06/91 PT B(1) CAR)

No work during the  year

103 W eed contro l tr ia l fo r d irec t sown rice 
under puddled condition
(R IC/10 00 07 91/PTB{1)!CAR)

A ll th e  w e e d ic id e  tre a tm e n ts  e xce p t 
An ilophos + 2 4 D EE (0 4 + 0 54 kg ai/ha) 
B u tach lo ' + <. 4 D EE (1 5 + 0 60 kg ai/ha) 
and Benth iocarb  + 2 4 D EE (1 5 + 0 60 kg 
ai/ha) gave s ign ifican tly  h igher y ie ld  over 
contro l and w ere on par w ith  each other

104 T im e of app lication of pre emergence 
herb ic ides on phytox ic ity  and weed 
contro l in sem i dry rice
(RIC/10 00 08 92/VKA(1)KAU/PG)

Gram yie lds  w ere h igher in plots treated 
w ith Pendim ethalm  at 3 DAS Tota l returns 
and re turn fo r rupee invested  were h igher 
in case ot P e nd irr^ tha im  at 3 DAS and 
O xyflurp fen at 9 DAS

105 M anagem ent o f weeds in rice crop of 
Kuttanad
(R IC /10 00 09 9 3 /V K A ( i ,K A U  PCI

Survey on the inc idence and in tensity  of 
weed flo ra  in A m balapuzha Kuttanad and 
KoUayam was done E xperim ent on crop 
weed com petition and s*ate level technique 
was done

106 Com bm  d a p p lica tio n  of g ranu la r 
p re p a ra t io n  o f p re  e m e rg e n t 
herb ic ides and fe rtilize rs  in rice 
(RIC 10 00 10/94 VKA (1)KAU/PC)

W ork no* com m enced

P ro je c t (11) Id e n t if ic a t io n  o f  c r i t ic a l  
l im it in g  fa c to rs  in  r ice  p ro d u c t io n  In 
d if fe re n t a g ro c lim a tic  s itu a tio n s

107 M ic ro n u trie rt status of Kuttanad so ils 
(RIC 1 1 00 03 9 i /M O N (3 iK A U )

C ham pakulam  E dathuva  V echoor and 
C hanganacherry series w ere found to be 
strongly ac id ic  (pH rang ing  betw een 4 5 
and  5 2 ' and th e  R a m a n k a ri s e n e s
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\ i  e -  't <*
d i !V<ty /

t

f \o o ca C r

1 ' j  E / u iu a f i jn  o f new fu n q ic ia a  
io r "  u a m fo r shea h I ligh t cordrc. 1 

* a "

r  4. f**c» 1 ,
* “* ”1 £ vr* **

D is e a s e  ,. »• d „

'  » i r o ^ u t  u ■>s»e «*• i aq*- r> *
i „ i j . 1! v» i^ta  ̂ "  t

t>ed t  t i  d j t - "  b i* t rm!
(Rl d z ~ /  M u N  5i CAR

h i i j  c.iaai a p jJ i t  o r wdo o jrsd  *o r ( 
s i r  ‘ ca n iiy  S j ie r o r !ri con tro l .n enuc pg 
l » n d ° f  (■ o j  ith  «hf -> ^ bi g f t and 

h e a th  o t a a t*" k  d o iin g  d 'r> th e  
,-T is o n s  a e a) d k* e ie r ic e  w a s  
s gum an t n r iy  m he P a^ i season

S ub  R ro iect (02) D isease  m anagem ent 
us'ng fu n g ic ^ e s

09 Eva n *  n t f a -m s> fc T i a n  ns 
i_r b ias t d s c a s t „  " t  j  
h |C 2 r -  r ^ 89 1 a  5 CAR

\ g w orv d j  r n t r e y - ce cc r c  j d

f i 0 u ra n u ia rfo rm u la *  ops m combmaties 
w th  se e d  d e s s e rs  and  E-.C/WP 
fo rm u ia tio rs  f r t la t cot tro i
(R C 12 02 05 Bj  P t 8  5) CAR,

N r w orx du ring  t he yea r T o t e  cone ud °d

1 11 E conom ic  '• f r a ,  s c h e d u le  to r the 
c h e m c a i c ^ n t r r  I o f b la s t u "d c ,r 
i iqa ted  areas m Rab
!R C /12  -.6. U-./8C CT d(5) I CAR

No worx du ring  the  ye.,* To be concluded

115 Ne A 'u t g ^ d a eva iL  t op *nai f, r b ia -t 
"  sea^e 

-! C 1 2 O u c 8^ n | 5 ' 5  CAP

A the ‘ ung c !es te s ‘ ed were s^D erio r r  
m  ,ro  mg ■’ “ C ' hi ■'* n r  d e n cc  ove* 
contro l Al ih n  r j  at ons v/ere cn
par w h t)’ e s f^no  a i, ng vi <a c u c k ^ m  
re h u r  r g he c u t> cm in c id e n c e  
H^v n c  s c  c.r v * , er , e'dc were 
com  r ed w th a iyc r  1 I w °a  by 8 eam 7 5 
WR

A ^ c r  were o j t i  t* r  v
« 1 'v  lie Kfc a - <• ‘

 ̂ 0 r Sr, g " t I -
■% iw \te m  v.L r ’ % PO S «■* n w t 
*• r a ed «. r  *h-* (. sfceme ‘•e*r> |ty

'  '-v e 'u a im ’i  f ne *  f ^ r r  J«  
'•■"nuldt r s ‘  r sned ’b b nrit c c e a s e  

con r
i C 2 0 .  u£ P° PT P(C) v.AR 

No w ork a jr 'n g  the year

145 E ffec tive  rh e m  „a  con tt j 1 o f b las t 
d isease
PRiC 2 \  4 90 PT p(5i|CARl

No w ork  during  the  year To be conc luded

i t 6 Su v v al a lX in thom opcs  c a rn p e ^ t r s 
p v  O r y z a a  a n a  its  co r * ro l in 
a. j t tg ra d ^
t r  c i  12 U  a v 5) KAb r  G

t x as observed tha t p io V r-n ve  app lica tion  
o‘  cnem ica is  was s ignd  can*ly supe rio r *o 
p rochy 'a t c ^ p p ! ca tion  c f chem ica  s fo r 
Tie (d contro l c f bac te ria l lea f b iqh* ,BLB) 
Out o f "’ 0 va rie t es screened  fo r res is tance  
■>gd nst BLB under he ld  cond tions  37 
show ed natu a! inc idence  The d isease 
inc idence  was severe  in the ada itiona l c op 
seasons uf 1992 io  1993

S ub  P ro jec t (03) P est m anagem ent w ith  
in sec tic id es

117 i r id 1 on early  s tage pest contro l 
tRIC 12 03 0 189 P‘r R(/h CmR)

No w ork i rd p rta ke n

4 18 Insect c ide  eva lua t on tr ia
02 86 MON(4 CAR)

M nal R 7R anu 0 5 Kg a i/ ta w a s  found  to be 
^ f fe r t  o a -,q on par w th Furadein 1 kg ai, 

•'d H o ^ ta t l io -’ 0 2 r- kg a i/h a  i r  
~ m*ro nq s t^ rr  bo re r nc idence

1*9  E ff u e r r  y o f n e m a tic  des fo r the

r r

T-
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control of cyst nematode Heterodera 
oryzicola
(R IC /12 03 03 89/ACV(4)ICAR)

No work during the year

120 Brown plant hopper resurgence trial 
(R IC /12 03 04 90/M ON (4) I CAR)

No work during the year

121 Evaluation of insecticides against 
major pests of rice
(R IC /12 03 05 88/MON(4)KAU)

To be concluded

122 Insecticide evaluation trial 
(R IC /12 03 06 90/PTB(4)ICAR)

No work during the year

Sub Project (04) Management of virus  
and bacterial diseases of rice

123 Etiology and M o n a jo iifn t of virtm 
and bacterial diseases of rice in 
Kuttanad
(R IC /12 04 01 91/M O M 5)K A U )

Periodic survey of Padasekhara in upper 
arc ower Kuttand arem  wa. uotinued

P act (13/ Integrated P*<*t *» tnagem ent

24 Integrated pest mai ,errem  trial 
(R IC /13 JO 01 83/MOfJ(4 K AR)

The results obtained dunng the Addit onal 
crop season was not significant During 
the Punja season results were significant 
The yield was much lower in the case of 
susceptible varieties in spite of pest 
management The incidence of gall midge 
and stem borer was low during the season

125 Gall midge biotype monitoring trial 
(R IC /13 00 02 B3/MON(4)ICAR)

The results so far obtained confirm that 
the gall midge biotype present at 
Moncompu is Biotype 5 with R R S S 
pattern against the four groups of 
differentials

126 Brown Plant Hopper biotype studies 
(R IC /13 00 03 89/M  ON (5) I CAR)

No work during the year

127 Disease observation nursery 
(R IC /13 00 04 89 /M O N (5 )ICAR)

During the additional crop season  
maximum disease pressure of different 
diseases was observed in the third and 
fourth series of sowings of 13 5 93 and 
26 8 93 During the punja season the 
incidence of different d iseases was 
negligible upto45 DAS Maximum disease 
pressure was noticed in the second series 
especially in Jyothi Moderate to high 
incidence of sheath blight and sheath rot 
was observed in all the series

128 Disease observation nursery for 
monitoring the occurrence of major 
rice disease in relation to weather 
factors during the rice crop seasons 
(R IC /13 00 05 91/PTB(5)ICAR)

No work during the year

129 Economic hreshold levels of major 
pests
(R IC/13 00 06 90/PTB(4)ICAR)

No work during the year To be concluded

130  Brown plant iiopper biotype studieo 
(R iC /13 (X )7 91/PTB(4)!CA R)

No work during the year

131 Effect of insecticides on natural 
enemies of nee pests
(R IC /13 00 08 93/M ON (4) I CAR)

The inseticides are applied at 10 30 and 
50 DAT and observations on parasites 
recorded Estimation of stem borer and 
gall midge damage recorded 60 DAT or 10 
days after last insecticide application Plots 
which received granular treatm ent of 
Ekalux 5 G @ 1 0 kg ai/ha gave the lowest 
incidence of stem borer and the highest 
parasite emergence

132 Species composition and population 
fluctuation of rice leaf folder stem 
borer and case worm
(R IC /13 00 09 93/M ON(4)KAU)

Survey was conducted during the 
Additional crop and Punja seasons in
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different padashekarams Damaged plants 
together with the larval stages were 
collected and the larvae were reared in the 
laboratory Adults of yellow stem borer 
(Scirpophaga incertulus) white stem borer 
(Scirpophaga mnotata) and case worm 
(Nymphula depuncta lis) were obtained 
from these rearings Data on light trap 
collections showed maximum population 
of yellow stem borer in September and 
October of 1993 and February and March 
of 1994 White stem borer incidence was 
maximum in October November 1993 
and March 1994 w hile case worm  
population was maximum in September 
1993

133 Management of rice gall midge 
(R IC/13 00 10 93 /M O N (4)KAU)

The incidence of gall midge was very low 
during the season and hence a critical 
evaluation could/iot be done

134 Role of co llateral hosts in the 
occurrence of Udubatta diseases of 
rice
(RIC/13 00 11 94/AMB(5)KAU)

Work not commenced

•  • •
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2. Coconut and coconut based 
cropping system

HIGHLIGHTS
•  Under laterite soil condition coconut palms respond to magnesium application 

producing higher yields but in alluvial soils magnesium application did not influence 
the yield

•  Diagnosis and recommendation integrated system is applicable to coconut palms 
The same can be used for nutrient management in conjunction with critical level 
approach

•  Light infiltration decreases with increase in plant height up to 6 4 metres reverse 
being the trend thereafter

•  N P & K contents in soil did not maikedly influence the yellowing of palms

•  Surface mulching of tna t o r ^nut basin with waste coconut leaves followed by bury ng 
coconut husks in linear trer ^"es between rows increases moisture conservation and 
nut production

•  Hybrids of! CT x CGD d WCT x MYD are found good yielders

•  Banana and cassava wneo grown together 75 pei cent of the fertilizer dose 
recommended for each crop is sufficient for high yield in both the crops

•  For controlling stem bleeding applying hot coal tar on cleared surface neem cake 5 
kg/palm and soil drenching with 25 ml Calixin are effective

•  Application of carbaryl 0 1 per cent HCH 0 2 per cent or Endosulfan 0 1 per cent 
controls coreid bug infestation efficiently

CON CLUDED EXPERIMENTS
1) S ta n d a rd is a t io n  of s o u rc e  and  

requirem ent of m agnesium  for root 
(w ilt) affected and healthy palm s
(COC/03 00 06 80/VKA(3)KAU)

Yellowing is one of the important symptoms 
of root (wilt) disease which is attributed to 
the deficiency of nutrients, particularly 
magnesium This experiment was initiated

to standardise the dose of magnesium as 
well as to find out the cheapest source of 
m agnesium  other than magnesium  
sulphate

The experiment was conducted at two 
locations one at RARS Kumarakom  
representing alluvial soil and the other at 
DAF, Mavelikkara representing laterite soil
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Table 1 Effect of treatm ents on yield of nuts/palm/year

Treatment
Alluvial soi Laterite soil

1987 88 89 90 91 87 88 89 90 91

TO Control 47 13 18 13 15 *6 88 99 76 24
T1 MgS04 200 g MgO/palm 46 26 25 23 10 43 29 117 63 6
T2 -do 400 do 45 22 29 14 6 30 26 116 51 37
T3 -do 600 do 47 20 13 17 16 32 46 108 41 15
T4 -do 800 do 49 53 34 16 28 32 69 128 90 43
T5 Magnesite 200 do 43 40 28 26 11 39 59 96 66 25
T6 -do 400 do 42 20 17 18 17 30 47 106 72 14
T7 do 600 do 50 38 31 24 7 32 66 99 59 60
T6 do 800 do 42 51 49 19 26 32 55 111 56 6

Table 2. Pooled data (87-91) of nutrient status of leaf (%)

Treatment
Alluvial soi Laterite soil

N Total
P

Tota
K

Total M<3 N Total
P

Total
K

Total
Ca

Mg

TO Control 8 19 1 15 7 50 29 1 50 8 44 1 31 8 32 3 07 1 33
T1 MgS04 200 g MgO/palm 8 65 1 10 7 11 3 05 1 24 9 82 1 32 10 00 3 47 1 15
T2 MgS04 400 g MgO/pa!n 7 93 1 2c 6 66 3 25 1 44 9 17 1 37 8 59 3 36 1 41
T3 MgS04 600 g MgO/palr 8 17 1 8 4 ’ 3 45 1 67 7 56 1 30 9 35 3 22 1 26
T4 MgS04 800 g MgO/palm 8 05 1 15 L 9 1 42 6 21 1 19 9 06 3 23 1 02

i  Magnesite 200 g MgO/palm * 88 1 11 S 18 3 39 1 27 7 70 1 22 9 89 2 74 0 97
tr Magnesite 400 g MgO pair 51 1 05 6 52 3 17 1 53 H 62 1 18 9 54 2 85 1 51

T7 Magnesite 600 g MgO/palm 8 ^ 1 18 7 32 2 36 1 27 a >5 1 26 9 60 3 40 1 13
T8 Magnesite 800 g MgO/pa'm 8 26 < e 7 05 3 18 1 50 9 07 1 23 8 81 3 50 1 33

Two sources of magnesium viz  
magnesium sulphate and magnesite and 
four leveis of magnesium viz 200 g 400 
g 600 g and 800 g MgO/palm were ti ied 
The data on the yield of nuts and pooled 
data of nutrient status of leaf are presented 
in the Tables 1 and 2

The results indicated that there existed 
differences in the response of magnesium 
application m laterite as well as alluvial 
soil S ignificant increase in yield  
consequenttothe application of treatments 
was recorded from laterite soil Application 
of 800 g MgO/palm as magnesium sulphate 
resulted m the h'goest increase in yield 
but all the omer treatments, except control, 
we. e on par It was concluded that different 
sources and different levels of magnesium

did not vary significantly in increasing the 
yield or in the level of nutrients in the soil 
or in the leaf

Results from alluvia! soil showed that the 
different levels and sources of magnesium 
did not influence the yield or the nutrient 
status

2) Irrigation cum fertiliser tria l on T x G 

hybrids
(COC/03 00 06 80/PIL{11)KAU)

The aim of the experiment was to find out 
the optimum irrigation and fe rtilize r  
requirement of T x G hybrids from early 
stages of growth nutrient supply and 
seedling behaviour to e lucidate the 
interactng influence of irrigation and
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Table 3 N u m b e r o f n u ts  ha rves ted

ANOVA

K Val e CF ss MS F Hro!

1 Repii att.e 2 869 92C 434 960 2 101 / 0 1461

i rf 36 IO <5 <206 c85 603 292 2 915 0 0703

3 Far lev»l,= 3 oCZB 963 1009 654 4 8786 0 0095

4 1 gpnoi levels x Fert lizer leveis 6 128z 563 213 761 1 032 v 0 4308

5 Erro 22 4553 005 206 955 - -

fe Age at 'o il dose app icat on 2 25 029 12 514 0 1159 -

7 irr ga* cp levels x Age a* full dose 4 897 615 224 404 z 0780 0 0983

8 Fe'til zer levels x Age at iu  1 dose 6 676 803 112 810 1 0446 0 4687

9 lrr gatioi level x Fertil ser level x

Age at f ! oc»e

2 1U89 512 90 793 0 8467

10 Fr c 46 5 83 057 107 ggi -

'o*a> IO" 18813 C il

fe rtilizer and the  e ffect of m anunr g on 
yielo exp'-es'-ion in coconut

This experim ent was conducted for a period 
of 12 years from 1980 1992 using sp lit pio* 
design w ith  36 t e a tm e n ts  and th ree  
replications The ma n p iot trea*m«*nts 
were 12 co m b in a tio n s  of 3 leve ls  of 
irrigation and 4 levels of f e tt lizers ana 
there were 3 sub p lots ;e age at whi h fu ll 
dose of te rtii zer was given

There w ere three irrigation leveis 300 litres 
450 litres and 600 litres  w ater >r 4 d lys  (j, 
.2 & l3) The fe rtilize r leve ls w ere F i 0 5 
0 5 1 5 T2 0 5 0 5 2 0 F3 0 5 1 0 "  and
F4 1 C 0 5 2 0 N R K /^q /fa im  year 7 he 
age at whieh fu l1 dose of fe r tiliz e ' Was 
given was *■* i i f  second year {51) m the 
3rd year (S2, and r  the 4th year (o *

The esn 'ts  v* the experim en showed that 
maxin urn ^u rrh e r o f r ^ t s  were  p rrduoed  
n  t fcc tnen f re re  u n g  ->00 In cs w-der 
fc i r e r  ifc e of 0 5 0 ^ * 5 l*g or N ° h  per 
p am  per yea and fu il dose of fe -tilise r

application in the  second year

3 in v e s t ig a t io n  on th e  g ro w th  and 
p ro d u c tiv ity  of co conu t cv WCT as 
influenced by Irriga tion  and 'e rtiiiz e r 
app lica tion
(C O r 03 00 07 83 /P IL (1 )K A U )

The aim of the experim ent was to study rhe 
e ffect of w ater saving irriga tion  techn iques 
on the  grow th and p roductiv ity  fe rtilize r 
use eff c iency under irriga ted  cond ition  and 
to com pare the w ater requ irem ent of the 
crop as influenced by irrigation and fe rtilizer 
applica ’  on

Tne results ind ica ted  tha t basin irr ig a tio r 
at iW  CPE 0 75 ana drip irriga tion  at (*V 
CPE 0 5 reg stered gooo m ois tu re  status 
in the soil T rea tm ent hav ng drip  rnga tio r 
(51 W 'CPE 0 6 and NPK 3 0 5  C 32 1 ^  
xg /p a  m w as  s u p e r t r to  a! o th e r 
i eatm ents w ith regard to  p 'an t he ight ana 
g r»n of plant at ce lla r reg ion ana number 

* “u ii/ io n a ! leaves produced
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A p o H e s b i i ' ty  o f D ia g n o s is  and  

Recosnm p"  ̂ f  in te g ra te d  System
{PHIS; 'n pa' {L> i* *jS
n uctfe ra  L ,
{C O w/ r '1 92 * h (  ) K / * j  PG

Wiitt> a view  to deve 'ip  D R 'S  re f ^ v >c® 
norms *or >air r secondary and m c 'o  
ru n e m o tc  a J r u "  d , !df e
r i . r  ent da ' i  .  iuh ^ t e^e-i-s  in
c o v o ru t p-» n  a rid  f va lu e  to r  o f t ” e 
accuracy o f n u t 'm r t de fic iency d agncs s 
Dt  DRIS m ethod th is  experim ent wa^ 
ic fated

'r h<=' studv was conouc^ecs on 80C WCT 
oa ms vary ing  in the  r y ie 'd  from  6 
to 162 ,n the ongoing fe rtilize r *r'als 
a i C o c o n u t R e s e a rc h  S ta t io n

Balaramapuram ARS Mannuthv and RARS 
P iiicode Leaf samples were co llected f rom 
rnp 14 th frond a "d  were ana'ysed fo r N P 
K Ca M j S Cl Fe Z n& W n DR 'S  norm s 
Aere de>'eicppd using the data genera ted  
f om the chem ca! analysis of leaf sam ples 
F ve p jtn e n ts  ra n e iy  N P Ca Mg and Cl 
and 33 n^tr.en t ratios were selected on the 
bas t  of r  gher variance ratios as DRIS 
nc im s LRsS mdex workeo out ind ica ted  
.t- v dhv® abundarce  among the nu trien ts  
considered Lower the value of the  index 
fo r a naU.ent greater its requ rem ent The 
overall nu tritiona l balance of a palm  is 
g iver oy the N utritiona l im balance Index 
(N li) A r egative sigm f cant corre la tion  at 
1 Der cent level was obtained between N il 
and yie ld  ind eating a reduction in y ie ld  
with increasing nu tritiona l 'm b a la rce  The

Table 4 Mean yield of nuts and sol m oisture status as Influenced ey treatm ents

r .....— -----------------  ---------
r eshnent P e rs T.-.t ncrease So! mo s ure percentage

a men* 
y leld 

( n m n of 
4 nears)

va rper* 
v e d 

Imear of 
6 years)

or
decrease Upto 30 cm 30 60 cm 

(iv ean of March May)

<} Bury ng coconut 
husk in mea 
tranches SI 3 59 1 7 e 7 37 7 73

& Bury ng h jsc i r  
circular trenches 77 5 70 8 -6  7 7 23 7 80

s oj do senrt n cusar 
trenches one 

| half r  o re  year 
! and other half 2ra  yea 60 4 60 2 -5  2 6 S7 7 46

i 4) do sn sem
c rcu ar trenches 84 5 88 4 3 9 _ _

0) Mu ch irg  th© bas n 
with cocon ^  husk £6 9 T2 2 5 2 6 83 7 66

I c) Mdch ng w t"  waste 
'•ocon t lea yes P5 4 93 4 8 0 7 40 8 26

** Nh 1 Kj, g 
eaf 6j 4 0/ 1 7 S 23 6 23

i
d ch w ir  

| co t 

1
- 06 2 4 4 -  —

! c "  c co
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R2 value for a cu rv ilinear eq u a tio n  was 
0 673 indicating the strong re la tionsh ip  
between Nr? and yield

5) Standardization of husk burial methods
for cocon t
(COC/04 00 01 8 6 /P 'L m K A L

This experim ent was in itia ted  at BARS 
Pilicode to study the in fluence o f burying 
coconut ru sk  on grow th of palm yie ld  
moisture conse rva tion  i r  so i nu trien t 
enrichm ert of t i e  soil ana also to find  out 
the most e ffective  method of burying the 
husk

Different me*nods of husk buryia l such as 
in linear trenches c ircu la r trenches semi 
circular trenches and m ulching the basin 
with husk were com pared with m ulching 
basins w ith w aste coconut leaves and 
mulching with co ir dus* The deta ils of nut 
yield and soi. moisture status as inf'uenced 
by treatm ents a re given in Table 4

Surface m ulching of the basin w th 12 
waste coconut leaves c lose ly fo llow ed by 
burying coconut husxs in linear trenches 
between rows of coconut recorded the 
highest increase in nut production A 
decrease in y ie d was recorded in treatm ent 
where husk was buried in c irc i  lar trenches 
and also in sem i c ircu la r trenches Soil 
m oisture c o n te n t w as th e  h ig h e s t n 
treatment where m ulching was g iven with 
waste coco ru t leaves

6) L ight in f iltra tio n  s tu d ie s  In coconut
based homestead situations
(COC 05 00 05 S2 VKA(1 /K A U /PG )

The ob jective of th is  experim ent was to 
study the light m f'ltra tio r through coconut 
canopies of d iffe ren t hom estead situations 
varying in height and spec.ng of palms to 
assess the in fluence of height of palms 
p lant sp a c in g  and o th e r m e a su ra b le  
p a ra m e te r on lig h t i r f  itratson and to 
develop a modes to  p red ic t liqht mfi na tion  
from m easurable crop param eters

A tota l of 113 observations were taken 
from  d if fe re n t lo c a tio n s  m T h ' s c ur 
Kottayam K a^araqoJ and Karm ^r d is 'n c is

from  Ju ly  1992 to  A p ril 1S93 Each 
observation included m easurem ent of light 
in tens ity  from 10 a m  to 4 p m using tine 
quantum  sensor n the  centre  of fo u r palms 
and point quantum  sensor m the  open

The daily mean va iues of ligh t in filtra tion  in 
d iffe ren t s ituations ranged from  7 to 86 per 
cent A to ta l of 58 per cent of tne  s ituations 
nad ligh t m fJtra tion  in the  range from  10 to 
40 It was found  th a t lig h t in filtra tio n  
decreased w ith increase  in p lant height 
up’ o 6 4 m etres the re  being a reverse 
trend above th is  he ight The approxim ate 
age correspond ing  to  th is  tu rn ing  point 
was estim ated as nine years P rediction 
equations w ere deve loped to p red ic t light 
in f i l t r a t io n  fro m  th e  m e a s u re d  c ro p  
param eters

7) S tu d ie s  on  s e a s o n a l y e l lo w in g  in 

coco nu t palm s
C O C /06  00 03 87 VKS(51KAU

Seasonal ye llow ing of coconut palm is a 
co m m o n  fe a tu re  in  a re a s  o f le v e l 
to p o g ra p h y  a n d  a re a s  s u b je c te d  to  
subn ergence Th is  ye 'low ing  is d iffe ren t 
from the ye llow ing sym ptom  o* root \wnt) 
d isease This experim ent was taken up to 
find out the real cause of seasonal yellow ing 
in coconut palms

T he m onthly ra in fa ll data and yellow ing 
index of p a in s  fo r 1987 1989 at F isheries 
C ollege P a ra n g a d  and DAF M avelikkara 
are given in Tab le  5

The  s e a so n a l y e llo w in g  in c re a s e s  m 
in tensity im m edia te ly  a fte r the  rece ip t of 
S W m onsoon But a de fin ite  re la tionsh ip  
between the  ra in fa ll pattern and ye l'ow ing 
index could not be ob ta ined  during 1987 
89 under both soi! cond itions  R e la tive ly 
h igher values of ye llow ing  index d u r irg  dry 
months of the yeai can be re la ted to the 
low ava ilab le  N levei of the  soil D u rn g  
tne la te r period of the year as the  ava ilab le  
N sta tus of so il im proved ye llow ing index 
show ed a d e c re a s in g  tre n d  Resents 
>naicated tha t the  a va ila b le  N P & K 
rrm ie n ts  in the  so il d id  no t m arked ly  
in fluence ye l'cw inq  of palm s
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Table 6 Data on indexing of palms for root (wilt) d isease

Treatments
Pre 

treatment 
March 90

Post treatment Pooled

March 91 March 92 March 93
mean

1 OTC (3 g/palm) 24 20 13 45 14 07 13 31 13 61

2 Penicillin 
(3 g /  palm) 24 90 18 21 29 83 27 01 25 02

3 OTC (3 g/palm) + 
Bavistin (2 g/palm) 25 10 12 80 13 18 11 19 12 39

4 Bavistin (2 g/palm) 25 40 13 79 14 92 13 57 14 09

CD (5%) 5 77 6 90 14 40 7 44

Correlations were worked out between the 
different paramters such as monthly mean 
data for rainfall yellowing "~dex nutrient 
status of the soil and leaf using pooled 
data for both the sites Yellowing index 
was oositively correlated wuh available N 
P and K of soil wh'ch was aqam , sitively 
correlated with K percentage of Ip t While 
significant positive corrections of total Mn 
of leaf was observed w *h yelio vmg index 
(r=C 664) total P in leaf ,r 720) and 
total K in leaf (r—0 850) it war fc i ’d to be 
negatively correlated with total Ca+Mg 
(r=0 497) and total Fe (r=0 431) of leaf It 
may be concluded that the presence of 
excess K and Mn increases the yellowing 
index and the presence of Ca Mg and Fe 
was found to decrease the same

C h em o th era p y  of ro o t (w ilt )  d is e a s e  of 
coconut
(COC/07 00 n2 90 KUM(3)KAU)

This experiment was initiated to study the 
effect of antibiotic end systemic fungicides 
for 'emission of symptoms of root (wi!0 
disease of coconut

Oxytetracycline Penicillin combinatior of 
OTC and Bavistin and Bavistin alone w ° e 
the chemicals tried along with control The 
chemicals v re applied at the bole region 
of the palms using pressure injection 
technique

There was a general reduction in the root 
(wilt) index in different treatments which 
was maximum in OTC and Bavistin

E X P ER IM EN T S  IN P R O G R E SS

Project (01) G erm plasm  con servatio n  and 

evaluation

1) U tilisation  of existing  germ plasm  and 

description of varie ties
(COC/01 00 01 76/P IL(9)K A U )

Morphological and yield characters 
were observed from the new collection 
planted The old palms standing in the

field w ere rem oved during the year 
Maximum number of nut production was 
recorded by Kudat and Seychelles (99 nuts 
each)

2) G erm plasm  c o llec tio n  of coconut
(CO C/01 00 02 76/VK A (2)K A U )

Experiment discontinued
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Pro ject (02) . B reed ing  fo r h igher  
production and quality

3) Evaluation of Tall x  Dwarfs
(COC/02 00 01 76/PIL(9)KAU)

During the year hybrid W CT x CGD  
produced 54 7 nuts per palm, followed by 
WCT x LD (54 17) and WCT x M YD (53 78) 
However the cumulative nut yield showed 
that WCT x MYD produced highest yield 
(311 00 nuts) followed by WCT x CBD 
(297 72)

4) Trial of prom ising seed m aterials
(COC/02 00 02/76/P IL(9)KAU)

The trial includes four hybrids already 
released and nine cultures The nut yields 
recorded were 147 5 Chandrasankara 
(COD x WCT) ,1 4 0  6 Kerasankara (WCT 
x COD), 118 8 Keraganga (WCT x CB) 
and 101 8 Lekshaganga (WO x GB) The 
old palms were removed f rom the tria l 
Comparative performance can be studied 
only after five years

5) Studies on Inter-se cross, selfed and  
open  p o ll in a te d  o ro g e n ie s  of 
Aylram kachy
(COC/02 00 03 7 6 /P IU 9  !■ 1

' o be concluded

5) Evaluation of Tall x Dwarf and their 
reciprocals

Under rainfed conditions the hybrid 
Kerasree (WCT x MYD) stands first in 
overall performance of leaf production and 
nut yield The experimental palms are 
getting irrigation and the production 
potential of the hybrids can be ascertained 
after five years

7) Varietal tria l on coconut
(COC/02 00 06 76/VKA(9)KAU)

Trial discontinued

8) M u lt llo c a tlo n a i t r ia l  on p ro m is in g  
hybrid com binations of coconut
(COC/02 00 07 88/PIL(9)KAU)

At Milsswar, hybrid WCT x CGD stands 
first m height, girth and functional leaves 
At Kumarakom WCT x COD exhibited the

maximum hybrid vigour with regard to 
height and number of leaves The hybrids 
have started bearing

9) Evaluation of prom ising hybrids and  
cultlvars for planting In the alluvia l soils  
of M alap pu rlm  d istric t
(COC/02 00 01 76/PIL(9)KAU)

Discontinued

10) Biennial tendency and yield  pattern In 
coconut
(COC/02 00 09 90/PIL(2)KAU) 

Experiment discontinued

11) Hybrid seedling production in coconut
(COC/02 00 11 88/PIL(9)KAU)

The general growth of the seedlings planted 
at RARS Pilicode is good Flowering has 
staged in Gangabondam and Lakshaganga

121 '■■’repotency analysis  In Kom adan and  
vVest Coast Tall m other palm s for hybrid  
production
(C O C /f* 00 13 93/ACV(3)KAU)

Seednuts collected from 20 mother palms 
in four harvests were sown in nursery in 
Com pact Fam ily Block Design  
Geimination was recorded three and a x  
months after sowing Plant height number 
of leaves and girth of pseudostem were 
recorded five and nine months after sowing

P ro je c t (03 ) F e r t i l iz e r  m a n a g e m e n t

13) NPK fertilize r tria l starting from young  
seedlings
(COC/03 00 01 64 BAL(1)KAU)

Three levels each of N P & K were tried in 
this trial Results indicate the following

No yield difference was observed between 
N treatments Palms which were not 
receiving P, recorded more yield Palms 
which received higher dose of K (K2) 
recorded double the yield of KO P K 
interaction was found to be significant 
and the highest nut yield (79 nuts / palm / 
year) was recorded by P2K2 te application 
of 450 g P20 5 and 900 g of K2Q/palm/ 
year
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14) Spacing cum manurlal trial
(COC/03 00 02 64/BAL(2)KAU)

Yield differences were not observed 
between 7 5 x 7 5 m spacing and 10 x 10m 
spacing or between M1 and M2 levels of 
fertilizer application But significant yield 
differences were recorded between no 
fertiliser application and M1 and M2 
Interaction influence of spacing and 
manuring was not significant

15) Response of D x T hybrids to common 
salt application
(COC/03 00 05 76/PIL(3)KAU)

No work during the year

16) Developing of suitable agrotechniques 
for efficient nutrient management of 
coconut grown in the reclaimed soils 
of Kuttanad
(COC/03 00 08 92/KUM(1)KAU)

There was no significant difference in the 
yield of nuts female flower production 
setting percentage and disease index due 
to the application of treatments The 
experiment is just two years o d

17) Biomass production of green manure 
crops and mineralisation of organic 
nitrogen In coconut biomass 
(COC/03 00 10 93/VKA(1)KAU/PG)

The experim ent with the following  
treatments viz soil alone 1^ N labelled 
Sesbania aculeata and soil 15 N Crotolaria 
striata and soil and 15 N P uerana  
phaseoloides and soils are over Soil 
samples were analysed after incorporation 
of green manures for extractable NH4 and 
N03

Project (05) Coconut based farming 
systems .

18) Intercropping tree slices in the coconut 
gardens of Kuttanrfd
(COC/05 00 02 90/KUM(1)KAU)

Discontinued

19) Nutrient management In banana 
cassava cropping system
(COC/05 00 03 90/KUM(1)KAU)

e
Seventy five percent of fertilizers for both

banana and cassava is found to be optimum 
and superior to lower levels for the 
production of high yield when banana and 
cassava are grown together Though 100% 
fertiliser application increased yield of 
banana it was on par with 75% fertilizers 
for both the crops

20) N u tr ie n t m an a g e m en t In A m orph o- 
phallus grown as intercrop In coconut 
gardens
(COC/05 00 04 90/KUM (1)KAU)

Effect of N was significant on the yield of 
corm Application of Nitrogen at 120 kg 
per ha recorded the highest yield but was 
on par with N application at 80 kg per ha 
Though treatment effect was not significant 
treatment combination N120K0 followed 
by N120K80 recorded the highest yield of 
corms

21) N utrien t m oisture-ligh t in teraction  In e 
coconut based cropping system
(COC/05 00 06 92/VKA(5)KAU)

No work during the year

22) Root d istribution  p atterns  of banana 
and colocasia  In coconut gardens
(CO C/05 00 07 93/VKA(1)KAU/PG )

Work initiated

23) Rhizosphere characteristics of coconut 
cocoa system  In re lation  to  soil fertility  

and root activ ity
(COC/05 05 08 94/VKA(1 )KAU/PG) 

Discontinued

Project (06) Management of pest and 
disease problems of coconut

24) V a r ia t io n  In th e  o c c u rre n c e  and  
in te n s ity  o f d if fe re n t  d is e a s e s  on 

perennial crops under a coconut based  
m ultistoried  cropping system
(COC/06 00 01 87/KUM (1)KAU)

On coconut the intensity of root (wilt) varied 
from 33 5 to 38 5 during the year The 
maximum incidence of root (wilt) was in 
November 93 and the lowest in March 94
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The leaf rot index recorded was from 1 0 to 
4 7 maximum during July and the lowest 
in October On clove and nutmeg the 
major disease recorded was leaf spot 
caused by C olle to trichum  gleosporiodes  
with an intensity of 1 25 to 4 0 in clove and 
1 46 to 2 78 in nutmeg Pepper was 
severely affected by bacterial leaf spot 
pollu and foot rot Sigatoka disease was 
present in banana

25) Inves tiga tio n  on stem  b leed ing  d isease
(CO C/06 00 02 89 /P IL (5 ) KAU)

The treatments tried were application of 
neem cake @ 5 k g /p a lm /y e a r soil 
drenching Calixin @ 25 ml in 25 I water at 
4 months interval combination of the above 
two and the combination of the first two + 
pasting 50 per cent BHC along with an 
untreated control

The trial was conducted in farmers field 
substantial reduction in stem bleeding 
disease was recorded in treatm ents  
eceiving neem cane and Cahxin

"6) M anagem ent of stem eding disea -><• 
of coconut
(C O C /06 00 04 92 /V K ^  jt 1

scontinued

Zy) B ionom ics & contro l of Parada^ynus  

rostra tus  on coconut
fC O C /06 00 05 93/ACV(4)KA U)

Multilocational trial on the efficacy of 
different insecticides on the control of 
coreid bug revealed that Carbaryl 0 2 per 
cent and 0 1 per cent HCH 0 2 per cent 
and Endosulfan 0 1 per cent are the most 
effective Application of insecticides eight 
times an year gave better control Studies 
revea!ed that the population started  
building up from  June reaching the  
maximum during August October and 
declined from November onwards

28) Survey on the  coreid  bug incidence on 

coconut in K era la  and its contro l
(CO C/06 00 06 93/A C V(1)K A U )

A detailed and extensive survey was 
conducted to study the incidence of coreid

bug in Kerala as a collaborative work of the 
Department of Agriculture and KAU Based 
on the data collected and results obtained 
atechnical bulletin on coreid bug incidence 
in Kerala has been published

29) E ffect of m anagem ent prac tices  on the  

incidence of In tens ity  of grey b lig h t  

disease of coconut
(CO C/06 00 07 94/BAL(5)KAU/PG)

The experiment is yet to start

Project (07) Managem ent of root (w ilt) 
affected coconut gardens

30) W ater and fe rtilize r m anagem ent of root 
(w ilt) a ffected  coconut palm s
(C O C /07 00 01 9O /K U M 0) KAU)

Effect of irrigation and fertilizer levels on 
the yield of coconut and root (wilt) disease 
* ed under farmers field condition

Yie if  nuts female flower production and 
dis  ̂ ae i ’dex were not influenced by the 
treatments 'dudied The experiment is in 
its early stag^

31) Study on the popu lation  dynam ics of 
lace bug S teph an itls  typ ica  vector c ‘ 
root (w ilt) d isease of coconut and its 

contro l
(C O C /07 00 03 90/K U M (4)/K A U

The population build up showed a negative 
relation to rainfall number of rainy days 
and relative humidity 90per cent and above 
Dry spells from January to April and RH 
below BOper cent favoured population build 
up P red ato r population  was very  
negligible

32) T ran s m iss io n  of c o c o n u t ro o t (w ilt)  

disease by lace bugs S teph an itls  typ ica
(CO C/07 00 04 90/K U M (1) KAU)

The seedlings inoculated with lace bugs 
fed on diseased leaves of coconut are kept 
under observation No symptom of root 
(wilt) disease has developed on the 
seedlings

•  • •
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3. Vegetables and tuber crops

HIGHLIGHTS

•  The tomato line LE 79 5 a segregant of LE 79 was found resistant to bacterial wilt 
and has field resistance to fruit cracking This new culture has an yield potential of 
43 5 t/ha This line was recommended by the 13th group meeting of the All India Co 
ordinated Research Pro|ect on Vegetable for releasing as a national variety

•  Aclustertype chilli CA 219 was found promising with regard to high colour value (139 
ASTA units) pungency (0 4 per cent Capsaicin) and yield (400 g/plant) This line was 
also found resistant to bacterial wilt disease Seed treatment with 0 05 per cent 
Bavistin followed by four sprays of Fytolan (0 35 per cent) and Bavistin (0 05 per cent) 
in the field at an interval of three weeko commencing from 15 days after transplanting 
was found most effective in reducing the intensity of dieback and fruit rot diseases 
Studies on seasonal occurence of diseases in chilli indirated that Phytophthora leaf 
i light and Alternar a 'e^f b ght were severe during monsoon months in July August 
and fruit rot and d eback d ^ases were maximum in October

•  i hree genotypes of pumpxm viz CM 349 CM 350 and CM 346 were found as high 
yielders 11 7 t/h a  10 12 */ha and 13 2 t/ha respectively) with the desirable quality n‘ 
orange flech The line L.M 349 was accepted for conducting adaptive trials m Kerala 
and CM 346 and CM 350 w tre  recommended for national testing under AICVIP

•  Two genotypes of bhindi viz AE 202 having creamy white long fruits and AE 198 
a red type bhindi with long fruits were found promising in terms of yield (14 5 t/ha and 
12 5 t/ha respectively) They are being tested for their adaptability under farm trials

•  Screening of bhindi varieties against yellow vein mosaic showed that the disease was 
absent when the crop was raised during May 93 to September 93

•  Cowpea line VS 389 was found as the top yielder with an yield of 220 g/plant The 
average pod weight is higher in this line (7 g/pod) This line is now under farm trial

•  A winged bean genotype PT 52 was found promising with an yield of 3 6 t/ha It is 
being tested under farm trials

•  Application of 60 kg N/ha ana 160 kg KzO/ha recorded the best growth and the 
highest corn yield of colocasia variety "Thamarakannan” grown as a pure crop at 
Vellayam As an intercrop in coconut gardens application of N @ 40 kg/ha and KzO 
@ 160 kg/ha gave the best results Maximum benefit cost ratio and net returns were 
obtained in these treatments
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CONCLUDED PROJECTS

t Selection effic iency and genetic and 
b io c h e m ica l b aa la  o f rea la tan ce  to  
bacteria l w ilt in tom ato
(VEG/01 02 03-B5/VKA(14 )KAU)

A few promising cultures resulted from an 
earlier study were progressed Out of 
these LE 79-5, a segregant of LE 79, was 
found resistant to bacterial wilt This line 
was given for testing at national level under 
AICVIP The 13th group meeting of the All 
India Co ordinated Research Project on 
Vegetables held at Jabalpur in December 
1993 recommended for releasing it at 
National level This line is now under farm 
trials in the Central zone

2 Id e n t if ic a t io n  o f d e s s e rt  ty p e s  of 
m uakm elon ( Cucum ia m elo) suitable  
fo r the southern region of Kerala
(VEG/02 02 03 90/ACV(-<8)KAU)

The major finding of tht. project was that 
the best month of sowing muskmelon in 
the southern zone of Kerala is December 
Two varieties Pusa Sharb.4? and PMR 6 
•ere identified as the be for December 

wing as they exhibited t num yie d 
vine and maximum T£^ ^ng with 

^oct acceptability among the 1  ̂varieties 
studied

3 A rtif ic ia l in d u c tio n  of Polyplo idy in 
Cucum ia aa tlvus
(VEG/02 03 04 90/ACV(2)KAU/PG))

The study broughtout the following findings 
Application of colchicine 0 2 per cent for 
two hours by seed treatment is desirable 
under m vitro  condition considering the 
minimum lethal effects as indicated by the 
survival of plants Colchicine 0 02 per 
cent can induce polyploidy under in vitro 
conditions with minimum deleterious  
effects

4 Induction of genetic  recom binations In 
interspecific  crosses of Abelm oschus
(VEG/04 01 05 9 0 /ACV(9)KAU/PG))

Varietal difference in compatibility of

Abelmoschus esculentus with wild parents 
A caillei and A tetraphyllus  was noticed 
Reciprocal crosses registered higher 
compatibility than the direct crosses

Combining ability analysis indicated the 
predominance of non additive gene action 
for majority of the characters including 
yield and yellow vein mosaic resistance 
A caillei was identified as the better donor 
parent for transferring YVMV resistance 
Reciprocal crosses recorded more number 
of recombinants than the direct crosses

The irradiated crosses A c a i l le i  x 
Anakkompan and A caille i x Eanivenda 
were identified as the better crosses for 
isolating recombinants The isolated 
recombinants can be utilised for further 
breeding programmes for evolving high 
yielding resistant varieties in bhindi

5 G t .’ (!o d iv e rg e n c e  in b h in d i  
{ elm oschua esculentus)

/E G /04  01 08 92/ACV(9'KAU/PG ))

Seventy g t  stypes of bhmdi w ere  
evaluated ant* ased on D2 analysis they 
were grouped into six clusters (Table 1) 
Maximum divergence was obtained  
between clusters il and VI and the minimum 
between clusters i and IV

6 M orphological e ffect of gam m a rays  
and EMS on winged bean
(VEG/04 04 02 92/ACV(9)KAU/PG ))

The germination percentage was observed 
to be decreased by both the mutagens 
Plant height was inversely related to dose 
of gamma rays Both gamma rays and 
EMS caused not much variation Days to 
first flowering was reduced by lower doses 
of gamma rays but higher doses caused 
delayed flowering Days taken to first 
flowering was not much affected by EMS 
treatments Number of pods per plant 
and fruit yield per plant were not affected 
by EMS treatm ents , though these  
characters were gradually decreased with 
increase in dose of gamma rays (Table 2)
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Table 1 Average intra and in ter cluster d istance

Cluster I II III IV V VI

I 117 62 224 72 209 96 180 16 202 75 269 39

II 103 34 396 56 258 82 205 70 450 88

III 195 22 289 39 343 15 234 39

IV 89 88 263 44 230 27

V 134 98 425 14

VI 0

Table 2 Effect of mutagens on number of pods per plant fruit yield per plant and
number of seeds per pod

Treatments No of pods/ Fruit yield/ No of seeds/
plant plant (g) pod

Gamma rays (GR)

Control 7 44 147 27 10 38 i
100 Gy 9 50 154 68 8 81 |
200 Gy 6 18 77 29 6 95 !
300 Gy 4 74 53 28 6 05
400 Gy 2 89 36 41 3 36
Mean 6 15 93 79 7 11
F4 20 3 99** 4 92** 18 31*’
C D 3 73 72 19 1 85
SEd 1 79 34 61 0 89

EMS

Control 3 47 57 53 9 42
40 mM 4 08 75 40 11 16
80 mM 4 00 71 95 10 81
120 mM 3 41 60 59 8 98
160 mM 3 20 37 77 9 37
200 mM 3 13 48 72 8 71
Mean 3 55 58 66 9 74
F5 20 0 07ns 0 22 ns 1 70 ns

SEd 2 19 42 38 1 09
F, 20 (GR Vs EMS) 9 42** 4 58* 39 14**

NS Not significant 
* Significant at 5% level
** Significant at 1% level
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Greater pollen sterility was induced by 
gamma rays, but the effect of EMS on 
pollen sterility was not much pronounced

7 Standard isation  of spray schedule for 
control of d ieback and fru it ro t o f chilli 
(VEG/07 00 08 89/VKA(14)ICAR)

Seed treatment with 0 OS per cent Bavistin 
followed by four sprays of Fytolan (0 35 
per cent) and Bavistin (0 05 per cent) at an 
interval of three weeks commencing from 
15 days after transplanting were found 
most effective in curbing the intensity of 
diseases

8 N utrient m anagem ent for Intercropped  
C o lo c a s la  e a c u le n ta  va r T ham ara*  
kkannan
(TUB/03 00 01 90/ACV(1)KAU/PG))

The objective of the »^per ment was to 
s tudy  the n itrogen and potassium  
requirements of colocasia as a pure crop 
in the open and as an intercrop in coconut 
gardens and to work out °  economics of 

dtivation of colocasia u i intercrop n 
''onut gardens

r ne treatments consisted of tnree levels 
each of nitrogen (40 60 and 80 kg N ha 1) 
and potassium (80 120 and 160 kg K2Q 
ha 1) laid out in two situations viz  as a

EX PERIMENTS

VEGETABLES

Project (01) Breeding for yield, quality, 
pest and d is e a s e  re s is ta n c e  In 
solanaceous vegetables

Sub project (01) Chillies

1 D iv e rs ity , In te rre la t io n s h ip  am ong  

C a p s ic u m  spp  and  fo rm s  and  
developm ent of paprikas

(VEG/01 01 03 89/VKA(14)KAU/PG)

Eighty three chilli genotypes belonging to 
four different spec.es or capsicum were 
evaluated for two seasons Significant 
differences among genotypes for the eight

pure crop in open and as an intercrop in 
coconut gardens

The results showed that the application of 
60 kg N ha 1 and 160 kg K20  ha 1 recorded 
maximum plant height, maximum number 
of leaves and maximum LAI under open 
condition while under intercropped  
situations similar results were obtained 
with 40 kg N ha 1 and 160 kg K jO ha 1 
The yield attributes like number of cormels 
per plant, mean weight of cormels cormel 
and corm yield per plant gave maximum 
values with the same N and K combinations 
m entioned earlie r for open and 
intercropped situations Nitrogen had no 
influence on the yield of marketable tubers 
under intercropped situation Potassium 
increased the starch content of tubers 
under open and intercropped situations at 
160 kg KzO ha 1 Plant uptake of N P and 
Kw ^  tiuenced by increasing ieve's of K 
and e maximum was at the highest level 
of application in both open and 
intercroppe i situations Ma/imurr benefit 
cost ratio and et returns were obtained by 
the application of N and K @ 60 kg ha 1 
and 160 kg ha 1 under open (2 24 
Rs 11970) and 40 kg ha 1 and 160  kg K2G 
ha 1 under intercropped situation (4 92 
Rs 37560) respectively

IN PROGRESS

characters were observed Among twenty 
papiika genotypes on further evaluation 
CA 517 was found to be resistant to 
bacterial wilt

2 Collection, evaluation  and selection  of 
improved chilli varie ties
(VEG/01 01 04 79/VKA(14)KAU)

Among the collections, a cluster type chilli 
CA 219 was found best in terms of colour 
value (139 29 ASTA units) pungency (0 49 
pi capsaicin) and yield (350 g p lan t1)

3 G en e tic  and  b io c h e m ic a l b a s is  of 
resistance to  bacteria l w ilt In chilli
(VEG/01 01 05 91/VKA(14)KAU)
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Autoraoiography results showed that the^e 
is no appreciable difference ir the rate or 
extent of distribution of Pseudomonas 
so la n ace a ru m  w ithin res istant and 
susceptible v a rie ties  The w ilting  
percentage of six generations (CA 219 (P t) 
Jwala (P2) F< F2 B1 & B2) were taken 
and the data are being processed to make 
suitable ratios

4 Genetic Improvement of bird pepper 
(Capsicum  fru tescens } by selection
(VEG'01 01 06 93/VKA(14,KAU'PG)

Eighty sx  lines of Capsicum frutescens 
and 24 lines of Capsicum chinense  were 
raised in field and catalogued using IBPGR 
descriptor Few accessions viz Capsicum  
frutescens 36 3 and 103 were found to be 
promising with regard to fruit size and 
yield

5 Incorporation of bacteria! w ilt 
resistance in chliil Capsicum annuum  
(VEG/01 01 08 94/VKA(14)KALi/PG)

Hybrid seeds of crosses CA 219 x Jwala 
CA 219 x Jwalamukhi Manjari x Jwala and 
Manjari x Jwalamukhi were developed

6 Oleoreem  recovery quality  
characterization and storage stability 
in chliil (Capsicum  spp ) genotypes
(VEG/01 01 09 94/VKAM 41KAU/PG1

The work on standardisation of olecresin 
recovery was initiated

Sub project (02) Tomato

7 Screening tomato lines resistant to 
bacterial wiit
(VEG/01 02 02 85 /V K A (14)ICAR)

Highest yield and lowest incidence of 
bacterial wilt were noticed in Sakthi (4 6 1/ 
ha arc* 23 per cert) followed bv LE 79 5
(2 5 tr &  and 25 per cent)

8 Se>ect!cn efficiency and genet c and 
b io c h e m ic a l basis of resistance to 
Bacterial wilt In tomato
n/PC,31 0«£ O'* 65 V < A r 4 jK A U )

To ce concluded The prom sirg nne LE

79 5 a segregant of LE 79 resulted from 
the studies was found resistant to bacterial 
wilt The line was recommended by the 
13th group meeting of the All India Co 
crdinated Research Project on Vegetable 
for releasing in national level This line 
was also given for farm trial in central 
zone

9 In c o rp o ra tio n  of re s is ta n c e  to  fru it  
cracking  in a b ac te ria l w ilt  res is tan t  
genetic  background in tom ato
(VEG/01 02 04 91/VK A (14)K A U /P G )

Five wilt resistant tomato lines were 
identified They were Sakthi LE 79 5 LE 
214 CAV 5 and LE 415 The F ^  were 
developed between wilt resistant lines and 
crack resistant lines They were found to 
be crack resistant

10 C om bining ab ility  stud ies in tom ato
(VEG/01 02 05 93 /A C V '5)K A U /P G )

Both the parents and hybrids were  
maintained in the held for further evaluation 
Work is continuing

Sub project (03) Brinjai

11 Screening b rin ja i v a rie ties  res is tan t to 
bacteria l w ilt
(VEG/01 03 01 87 /V K A (14)1 CAR)

The lowest disease incidence was noticed 
in SM 6 6 (17 6 per cent) followed by Arka 
Keshav BB 44 SM 141 and Arka Nidhi 
Highest yield was recorded in SM 6 6 (9 t 
ha 1) followed by Arka Nidhi

12 Breeding fo r w ilt res is tan t varie ty  of 
brin ja i
(VEG/01 03 02 86/VKA(14)KAU)

Crosses were made between the selected 
parents viz SM 141 SM 132 SM 197 and 
SM 262 The F. hybrids SM 262 x SM 
141 and SM 262 x SM 197 were green 
fruited and free from bacterial wilt The 
yield was also good

13 Survey, co llection  and m ain tenance of 
b r in ja i ,  c u c u r b its  an d  th e ir  w ild  

re la tives

Ke'aaAgncuKj alUrwefsity Resea^-hReport 1993 94 31



'VFG < n3 04  79'V‘vA 4 h AU, 

o r r  t r*v one  r n ^  j» es te s  *-d
se 1 8 i -

j+pt t  rp r>tj tc e u

‘ a i nt> *0 4 £ •> » y  c<
* b r ja l

r .„  ̂ •'"■ » <*• •• <.H ■•

re  y a j * i  # ,~f  y J- e» r '
o4 g re e "  fru  *ed r  i,a l ^ ■»■> *»x ai ra ted  
B ases r  ^ h a (ac4& is v/7 noess y f - '4 
a nd d ise a se  re s is ta n c e  g v e rs °  oare  ts 
w ere  'o i_ m  s d p ^ rn r  an t s ^ le ^ ta o  These- 

n e s  w e re  c s c ^ e d  n c. i p o s -  N t  
^ m D i ,  r f’ s t r • '..h r o < tam ed  a e

“ f v , "t '- ii

■*» f a'-i.s * , it re s is ta n c e  a d y le M  in 

h r n (4f
7 f  f j  %  S4 VK<. 14 KAU P 3

*et ed n»5 w =>'8 pierced t fi<^_ (n  
a ia  ogu  r g a ^ d  s - r e e m r y

S a b  p ro je c t  (OS) P a p r ik a s

lb  S c re e n ing  o f p a i ' i i r a s  peppe r
types) fo r  K e rs ls
'  p 3 01 C5 01 94 VKA 4 K A j/P G ,

T h rt>  ines o f paonKas w « "c  u i lie c te d  fro rr 
d iff e re  i t  s o u r es T h e s e  in c lu d e  bom  
in d ig e n t us and e x o tic  typ e s

Project (02) B reeding for yield, quality  
pest and d is e a se  r es is tan ce  of cucurbits
S u b  p o ie c t  (01) M u s k ro e lo n

17 Id e n t i f ic a t io n  o f d e s s e r t  ty p e s  o f 
muskmelon (C u ^u m ls  m eto) suitable  
tot the southern re g ion  o f Kerala 

* >-3/0? 0- 0 1 °Q A r v  4 KAU)

1 X tit- r iir jP if  i0 c no u h c u  n sg rtif ica n  
d f t e r r r ' 'e &  w e re  o b s e rv e d  a m o n g  th e  
va r ef ew n tt=- ?n r‘ t  sow  iu  months f o ' 
the  pe ce lU q e  c f ge m na ion ■■'L. ->1 *- ">* 
d a y s 1 j t ‘ r<a e fe u  t  1 o v  -*1 o w e r 
e rcdu la m  -  t a veU  p~ r j

iV* *- ,P  f t  , ^ t t.
eov ro^t 4 o r  » <c

r  v-t i ‘ t- t  >
i i t c  m  "  is * t  r ’ e

Kouihpti ->■{ oe u f n e ra la  p usa  S h a r ra ’ i 
a o rt P M R b w e re 'd e n t fle a  j s  t ‘ e b °b  
v a n s ’ t ‘ -> >or D eccirsbr sow  r g is  » 
hx i4„o  n u p  y ie !a o e r v Kn

L *r *■• r'  P* tg A h j f  C ^
^  s , snLM v i i  c a ? !e r <­
5 fc„

S ue  p r o 'e  * (u2) xV atfcrm eton
< ___

V a 'M a l Sv« a t h i  t,t uo-^e e»pu » j  
c.iviirbitar-t<-ou8 vege‘ ab ie* se tea to" 
rha s o u th e rn  reg io n  of K era la  
Evaluation of watermelon var>et>es ‘ or 
the southern reg'on o* Kerala 
X F G  0 > 0? 0 OC/Ar'V 14)KA '

E x^n n rr r» rr> W dte rn ie ion  in d ic a te d  h ia t 
ar PiV €  tg a r B aby w as s u p e r ot w n 

r e g a ‘ d K e a r l in e s s  »o fe m a 'e  f lo w e r  
p ro itu c . on num ber f ru its per p lan t v is ’d 

u d io n  and TSS

E /p e r  n e r  to  be cotrun i  d Tor one  m ore  
vc •»'

1<- E .a lle l enclys, a t i  w a te rm e lo n  

V f-G  02  02  02 JC V K A ( ’ 4 h C A P I

"  st evp tjrim an i; w as stsated lT ie to  oe 
repe oted rlu rsrg  n e x4 se a so n

20  v ar eta! tr s! ‘n watermelon  
f V c G j /  C 0 3o V K A (1 4 , iC A R )

A r  c t g the  v a n c 4ses e va lua ted  S ugar Baby 
(21 8 i  ha , a id  R W  187 2 (21 ’  t  ha 
re r d e ri ‘ he h ghest y ie ld  w ith  h igh  ’ SS 
va lt e (10  ”  6  10 re s p e c tiv e  y;

21 r 1 hyb rid  trial in watermelon  
(V E G /0 2  02  0 4  8 4 /V K A (1 4 ) IC A R )

Five  F 1 n yb rid s  w e re  co m p a re d  w ith  S uga r 
Baby and a lo ca l check  R e su lts  show ed  
th a 4 th e  loca l v a r ie ty  ou t y ie ld e d  f 19 7 
na M -*1 i t h e r  h yb rid s  in  a l '• ‘l a  a ters 
n  a 6 r !*■> T S S  w as p o o r (9 5 o e r ^e n t 
CXns d e r no TSS  a~a y ie !o W hW  6 v as 
p r ^ '"  s i i '  (v e J 19 r / ha -St T S S  <2 per 

e r

77 ^ B T e r to 4f ybiir* melon
*■ «.

V ^ ( 9*- \ ^ v  - ^

c t '■* s u i r <"-gresa

.

i
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23 V s riac i ly <«» • es r  wate m elon
Vr G V  O i ( 1 i ^ v V !  -< < 4 u  PC)

Coiieuiiors c< $£• "i n asm and mu t p ira t  t i 
of se-^ds art- i r io o  »«-s

Sub p"d*j£ . 22 C u c u m b e r

24 Variefs. ‘ r ’at on es jn tu t
VPG <_ 02  n ■'7 '" A A I •“ 7 S

A var e t j FC  1 /J jP A  secoroed f 1 e nigne^t 
yield (22 4 f  ha) fo llow ed  by C heetha1 (20 
t/ha)

25 S e le c t!"”  o f s a la b le  cu cu rb it va rie ties
cucum ber / m c lo r

(S,FC/v2 C3 Os  8 0 /V K A ( 14 KAJ)

The o rien ta l p rese rv ing  i r e b n  qenotypes 
CS 28 (M ud Koric Loca l! >8 78 kg /p lan4) 
and CS "3  (8 33 xg ,p lan t) w ere  found 
superior n y ie 'd  oti er tes ted  i " '  !mes 
Farm tn a 's  are >r f  toq  ess in  the  d m ncts 
of Thiiiss j r  Pa R iv n  and E n a k i am

26 Survey co lle c tio n  ana m aintenance or 
cu cu rb its  a rd  th e ir w ild  re la tives 
I v F G  C2 J I G "  8 6 / V K A ( 1 4 iK t „

Collection of seeds N 3 0  'in e - of b “ ergcu i  
and 1C 'm ts  of sn a xe q o u 'd  and th -» r ’ mid 
evaluation are r  o q j 'p s s

27 Selection o< i u (  b »  cucu b it va rie ties
pom pkir

(VFG/C2 04 9 /V K A G 4  KA i

Among the  13 gut u types e a iua 'ed  ‘ he 
genotypes CM 349 CM 350  u iic  CM 346 
em erged as Kigh v e lde rs  11 7 1 ha in  1 ? 
t/ha and 13 2 t/na respeu t've iy  w itn tne  
desirab le  aual 'v  o* o range f esh 'c h o w t ! 
by CM 344 a id  CM 2 1 0  T he n 'f j r e  CM 
349 was acr epten *o c c rd u  tm q adaptive 
tria ls in ft t- r^ la  -=no CM 3 4 "  CM 350 
wme re -o m m e n  ed fc r ra * ona> t ° s tn q  
undei A iC v F

28 Varie ta l t r  al n p „ r  pKtn
( V L "  <- 34 ( 2 89 vKA 14/ICAR)

Am ony the  ic e< t  t at 3 An out
y e ’aed J t i a i  e d pi va ehe*

Breeding fo r res is tance  to m osaic v irus  
In p u m p k in
V E G  02  O i 0 4  93 V K A  14)KA U F-Gl

Six y f iv e  r r c c t is io r s  o f p u m p km  and 
v la ’ ed s p e c ie s  w e re  c o l le c te d  fro m  

d ifte re  it po rts  o f rvera la  NBF GR ar.d 
a t road and m u ltip 'ie d fo r th e  seed purpose 
A r t i f ic  a> s c re e n in g  u n d e r  c o n tro h e d  
c m d  tions  aga ins t P M V and uVW /  was 
car ied v,ut 4or 15 a ccess  ” ns c .mected

30 D eve lopm en t o f h y b r id  v a r ie t ie s  o f 
pum pkin
(VFG/02 04  05 93 V K A M 4  K A b)  

C o llec tion  o f seeds is in p rog ress

Sub p ro jec t (05) B itte rg o u rd

31 Var etai tr ia l on b itte rg o u rd
/VEG 02 05 01 88/VKA(14)ICAR

S ew  c j  tu re  MC 84 reco rded  cons s ten t v 
hsql y i ° id s  (1 6  6 t ha ) a n a  w a s  
recom m ended in th e  P ackage  of P rac tices  
R ecom m enda tions  1993

52 E v a lu a t io n  o f b lt te r g o u ro  and 
snaxegourd fo r  the a c id ic  a llu v ia l sons 
of Kerala
(v r G j2  05 03  88  T_A 14 KA ^

'n  s n a k e q o u rd  s e le c t io n  N o  2 0 0 9  
K a u m u d i)  w a s  re c o m m e n d e d  fo r  

cu lfiva tic  i  in th e  a c id ic  ahuv ia l so ils  of 
K era la  by the  U n ive rs ity  V a rie ty  R e lease 
C om m ittee  The b ltte rg o u ro  se le c tio n  No 
10 10 w as p roposed  fo r recom m enda tion  
for re lease  fo r the  ac die a lk v ia l  so ils  of 
sou th  K era la

33 D e v e lo p m e n t o f h y b rid  va> le tle s  o f 
b itte rg o u rd
iVEG 02 05 04 93 ACVI91KAL'

F fty  th re e  g e n o ty p e s  o f b it te rg o u rd  
col e rV d  *r _,m d iffe re n t reg ions  of the  sta te  
w ere  sp fed  ana they  w ere  e va lua ted  fo r 
the ir gene tic  d ive rgence  B ased on D2 
«r a lys  s th e y  w e r e g ro u p e d  in to  s ix  
c ius te  «• O ne typ e  from  each d u s te r  was 
^e jec ted  the reby  se le c tin g  six pa ren ts  fo r 
he est m at on o f com b in  ng a b ility  by d ia lle l 

ana vsis w h ich  is in p rog ress
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34 EvsUetiors o f v a rie ties  of b ittergourd  
(Utar-ardtca chsrant la \  for  sum m er rice  

fa llo w *
(VCG/02 05 C5 9 1 /M W  9/KAUj  

C dieu* o r of seeds is .n p oqres3

Sub p ro je c t {06 i A s h g o u rd

35 S e le c tio n  o f  s u ita b le  c u c u rb its  - 
ashgcurd
(VEG/02 06 01 36/VKA|14)KAU,

Experimental results confirm ed the overali 
superiority o f BH 21 (KAU Local) 119 35 
kg/plant) w ith an average of 5 fru its / plant 
followed by BM 118 (18 98 kg/plant) having 
maximum number of fru its  /  plant *8) Farm 
tria ls of accession BH 2 1 is in progress in 
d 's t r ic ts  o f P a ig h a t T h rsssu r ana 
Ernakuiam

36 Breeding for m osaic res is tan t cu ltiver 
of ashgourd fo r riverbed  cultivation  

(VEG/02 06 32 90/PTB(14,KAU)

Among different accessions evaluated A u  
53 was found com paratively free from 
mosaic

Sub p ro je c t (07) • O thers

37 Screening v a rie tie s  of cucurb itsceous  
s u m m e r  v e g e ta b le s  s u ita b le  fo r  
northern reg ion  of Kerala
/VEG/02 07 01 82'PlL(14)KAU)

The accession CS 1 of orienta l pickling 
melon was found superior w ith regard to 
yield and related attributes Farm tria l 
data  from  th ree  d is tr ic ts  show ed the 
superiority of th is line over the local cneck

T^e worn w ill be continued won ‘•egard to 
other c iic jro its

Sub p ro le c i (08? S nakegourd

38 Evaluation of r  , , nun -  *r nnego ird 
{ i  .u s n th e s  a n a u l rs
VEG 02 u8 C’ 52/vVA. , t rv P <

Tne f nyDno,, < .«  i o f r  two 
sc a ••£)' «

30 Evaiustion c f va rla t'es  of snakegourd  
{T rfc h o ta n tn e t angulna) fo r  sum m er
rice fallows
VEG /02 08 02 94/MNY(9<K4U/FG)  

!ecTon of seeds is in progress

P ro je c t (03) Breeding fo ry le la , quality, 
pests and disease resistance in leafy
vege tab les

40 Screening for non-bo!ting type(s) of 
amarenthus
/VEG J3 00 01 81/VKA(14)KAU;

Among the twenty three lines maintained 
A 6 (105 days) and A 152 (109 days) w ere 
found to be late fo r flow ering when planted 
n August

Project (04) Breeding for yield, quality, 
pes t and disease resistance of legume 
vegetables and bhindi

Sub Project (OH - Bhindi

41 E v a lu a t io n  of v e g e t a b le  v a r ie t ie s  
res is tan tto  pest and disease Evolution  
of  bhindi varieties res is tan t to yeliow  
vein mosaic
fVfcG 04 01 C1 9Q/ACV(13)KAUj

Most of the w ild species of Abelmosrnus  
and cultivation Accessions niz 94 148 and 
94 271 were *ound as ressstant/toierant 
under field conditions

42 Screening bhindi varieties resistant to  
yeliow vein mosaic virus
/VEG/04 01 03 85/VKA/14|iCAB)

No disease incidence was noticed when 
the crop was raised during May 93 to 
September 93 Highest yield was recorded 
in X rlE  002 fu liowed by GOH 6 a id  HOE 
101

43 Va>l*-tsi tr ia l I r  b ^ 'id l
V ^ C  Q** u . 4  84/VKA 14)KAJ)

1 r C p cr !■- ng G i r * , )  es AE 202 , 14 5 t '  
h Z «no {12 r  a' "  a i
tria  i t r c * d  ar
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44 Induction of genetic recombinations In 
Interspecific crosses of Abelmoschus
(VEG/04 01 05 90/ACV(9) KAU)

Varietal difference in compatibility of 
Abelmoschus esculentusm th  wild parents 
Abelmoschus ca ille i and Abelmoschus 
tetraphyllus was noticed Reciprocal 
crosses registered higher compatibility 
than the direct crosses A caillei was 
identified as the better donor parent for 
transferring yellow vein mosaic disease 
resistance In the irradiated crosses A 
caillei x Anakkompan and A caillei x Earn 
venda were identified as the better crosses 
for isolating recombinants

45 Evaluation of F1 hybrids In bhindi
(VEG/04 01 06 82/VKA(14)KAU)

The F, hybrid (Ft 1 A) recorded highest 
yield (573 9 g/plant) with highest number 
of fruits per plant (21 3)

46 t ie n e tlc  d iv e rg e n c e  In b h in d i 
{Abelmoschus e s c u le n tu s I
(VEG/04 01 08 92 ACV^)KA ’ G)

Seventy genotypes nr bh ndi were 
eve sated and based on O analysis 
the, were grouped into clusters
Maximum divergence was obtained 
between cluster II and VI and the minimum 
between clusters I and IV Experiment is 
concluded

47 Developm ent of hybrid  v a ile tle s  of 
bhindi
(VEG/04 01 09 93/ACV(9)KAU)

Work will be commenced on completion of 
another project viz “Combining ability 
studies in bhindi”

48 Induced m u tatio ns  In In te rs p e c ific  
hybrids of Abelm oschus  spp
(VEG/04 01 10 94/ACV(9)KAU/PG)

Thirty plants each under Abelmoschus 
manihot and A esculentus (Kiran) were 
raised in field and F1 seed production is in 
progress

49 Genetic Improvement and cytogenetical 
studies In Tam ara Venda (Abelm oschus  
m anihot)
(VEG/04 01 11 94/VKA(14)KAU/PG)

Twenty two genotypes of Thamara Venda 
were collected and raised in field for 
evaluation

50 C o m b in in g  a b ility  In  b h in d i 
(Abelmoschus esculentus)
(VEG/04 01 12 94/ACV(9)KAU/PG)

Six genetically divergent clusters were 
identified Elite varieties from these 
clusters were grown in pots for making 
crosses

Sub project (02) - cowpea

51 Varietal tria l In cowpea
(VEG/04 02 02 88/VKA(14)ICAR)

Out of the se an cowpea va ietn s 
evaluated VS 339 outyielded (6 9 t/ha) all 
other varieties Pods of this new culture 
possess good quality Now this variety 
under farm trial

52 Varietal trial in vegetable cowpea  
(VEG/04 02 3 87/VKA(14)KAU)

The varietv A ka Garima was found high 
yielding in bush type The pole types are 
being evaluated

53 Variability  and heterosls In bush type  
vegetable cowpea ( Vlgna ungulculata)
(VEG/04 02 06 93/VKA(14)KAU/PG)

Ten parents selected based on the 
variability studies were crossed in a 10 x 
10 diallel and Ft seeds were collected 
Data generated are being analysed  
statistically

Sub project (03) - Dolichos bean

54 Survey, collection, m aintenance and 
evaluation of germplasm of dolichos  
bean
(VEG/04 03 02 88/VKA(14)KAU)

Among the 30 collections evaluated the
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accession DL 13 was found high yielding 
(15 9 kg/pit) which was followed by DL 26

Sub project (04) - Winged bean_ ___

55 Survey, co llection  and m aintenance of 
germ plasm  in winged bean
(VEG/04 04 01 94/VKA(14)KAU)

Among different accessions tested PT 
35 1 recorded the maximum yield of 5 6 1/ 
ha followed by PT 34 and PT 62 On the 
basis of previous year s results one 
promising type PT 52 having an yie(d of 
3 6 t/ha is being tested under farm trials

56 M orphological e ffect of gam ma rays  
and EMS on w inged bean
(VEG/04 04 02 92/A eV(g)K A U /PG )

The germination percentage was 
observed to be decreased by both the 
mutagens S urv iva ' percentage was 
reduced by both mutagens Gamma ray 
tieated population was n reproductive 
phase for longer periods than EMS treated 
population Greater p 5»n sterility was 
nduced by gamma rays + the effect of 
MS on pollen sterility not much
 ̂ onounced

57 M utagenicity of gamma rays and EMS 
on winged bean “
(VEG /04 0 4  03 93/ACV(2)KAU PG)

Single plant progeny rows from the 
surviving plants from d ifferent 
treatments viz Gamma rays at 100 200 
300 and 400 Gy units and EMS at 40 60 
120 160 and 200 millimoles were raised in 
held

Project (05) Im provem ent of under 
exploited vegetables

58 Im p ro v e m e n t of u n d e re x p lo lte d  
vegetables - d rum stick
(VEG/05 00 01 >85/VKA(t4)KAU)

MO 20 MO 85 MO 118 and MO 19 
recorded higher yields On the basis of 
previous year's data MO 19 (5 04 kg/tree) 
and MO 85 (6 35 kg/tree) e found 
stable

59 S u rv e y , c o lle c t io n , e v a lu a t io n ,  
c o n s e rv a tio n  and  c a ta lo g u in g  of 
germ plasm of certain  underexplo lted  
perennial vegetables viz  d rum stick , 
curry leaf, gam boge, Ivygourd and star- 
g o o seb erry ,
(VEG/05 00 03 93/VKA(14)ICAR)

Germplasm collection of perennia l 
vegetables include 200 accessions of 
drumstick 65 accessions of ivygourd 62 
accessions of curry leaf 105 accessions 
of gamDoge, and 23 accessions of 
stargooseberry Evaluation of these lines 
are in progress

P ro je c t (06) S ta n d a rd is a tio n  o f 
agrotechniques for vegetables

Sub project (01) - Solanaceous crops

60 Foliar fertiliza tion  in tom ato
'VEG /06 01 02 88/VKA(T4hCAR'

The highest yield of 206 36 q ha 1 was 
ob* jm ed in the treatment where 40 kg N 
ha 1 was g an as basal dose along with 40 
kg N ha ’ ds op dressing m soil This was 
followed by yield of 172 14 q ha 1 where 
40 kg N ha 1 applied as basal dose and 20 
kg N ha 1 each as foliar top dressing and 
as soil top dressing So the present year s 
data show that foliar fertilization is not as 
effective as soil fertilization

61 Econom ising nitrogen in brin ja i using  
nitrification  Inh ib itors  "
(VEG/06 01 03 93/ACV(1)KAU/PG)

The experiment is initiated

62 Im pact of o rgan ic  sources of p lan t 
nutrients on yield  and quality of b rin ja i
(VEG/06 01 04 93/VKA(14 )KAU/PG)

One season crop has been raised and 
observations were taken

Sub project (02) cucurbits

63 Efficacy of p lant growth substances  
for the Im provem ent in productiv ity  of 
certain Im portant vegetable crops of 
Kerala
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(VEG /06 02 02  89 /VK A (14)K A U ) Sub project (03) - Bhindi

In bittergourd C C C 100 and 300 ppm were 
found effective m increasing the yield per 
plant

64 Manipulation of frequency and quantity  
of Ir r ig a t io n  u s in g  tr la z o le s  In 
cucumber (Cucumia melo)
(VEG/06 02 04 92/KYM(1)KAU)

The triazole compound triadimeron can 
be effectivey used for rescheduling 
irrigation to condition the plants to grow 
under drought condition

65 Effect of time of planting on mosaic 
. / i n c id e n c e  In pum pkin  ( C ucurb ltua

moachatua)
(VEG/06 02 05 92/PTB(1)KAU)

The crips raised in Sep'«mber October 
months were comparatively free from 
mosaic and produced better yields 
whereas, severe infestation o* the disease 
occured in crops raise i m J a n u ^ iy

66 Response of .u cu n  be» {Cucumia melo  

i ) to d rip  Irrigation  undi-r varying  
levels of nitrogen and potash 
(VEG/06 02 Ob 92/ACV(1)KAu PG)

Work initiated

67 Nutritional management of bittergourd  

under drip Irrigation
(VEG/06 02 07 93/ACV(1)KAU/PG)

Work initiated

68 Effect of fruit maturity, seed processing  
and storage methods on seed quality 

of ashgourd
(VEG/06 02 10/94/VKA( 14)KAU/PG)

Fruits at five days interval were harvested 
from the ashgourd crop raised in field 
(BH 21) for examining physiological 
maturity of seeds Germination of seeds 
stored in different packing materials were 
recorded at monthly intervals

69 Enhancing nitrogen use efficiency In 
bhindi with n itrification Inhibitors
(VEG/06 03 02 93/ACV(1)KAU/PG)

Final report due

70 Em bryo rescue In the  In te rs p e c ific  
cross of Abelm oachua
(VEG/06 03 03 94/ACV(10)KAU/PG)

Interspecific crossing revealed that 
Kilichundan x Abelmoschus manihot was 
more compatible followed by Kilichundan x 
A tetraphyllus

Sub project (04) - Legumes

71 The effect of phenophased Irrigation  
on v e g e ta b le  c o w p e a  ( V lgna  
aeaqulpedalls) under gradetTdoses of 
N and P
(VEG/06 04 ^.i 93/ACV(1)KAU/PG)

Field experiment was completed and 
chemical analysis is in progress

Sub project (05) - Intercropping

72 Resource use and p lan t Interaction In 
chilli intercropping system In sumiii r 
rice fallows
(VEG/Ob 05  01 93/ACV(1)KAU/PG)

Field experiment is in completion stage 
Chemical analysis is in progress

73 Competitive and com plem entary effect 
of bhlndhcowpea Intercropping system  
in summer rice fallows
(VEG/06 05 02 93/ACV(1) KAU/PG)

Field experiment was completed and 
chemical analysis is in progress

Project (07) Management of biotic 
stress In vegetables

74 Screening for resistance to root knot 
nem atodes in vegetables
(VEG/07 00 01 89/ACV(9) I CAR)

Among 56 accessions of okra screened 
NBPGR lines 19 54, 64, 65, 67, 944 and
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809 were found highly resistant to root 
knot nematode

75 Assessm ent of yield  losses due to root 
knot nem atode In okra /  brin ja i
(VEG/07 00 02 89 /A C V (4) KAU)

Results showed that application of 
Carbofuran @ 3 kg ai/ha increased the 
yield by 6 7 per cent in okra

In brinjai the work is initiated

76 Evaluation  of bare root d ip  for the  
'  control of root knot nem atode in brin ja i

(VEG/07 00 03 91/ACV(1)ICAR)

Nematicides at two different doses of 500 
ppm and 1000 ppm were found equally 
effective in checking the root knot 
nematode infestation Experiment is in 
the completion s*age

77 Host resistance in vegetables to the ir 

major pests • B ittergourd
(VEG/07 00 04 88/AC 4) KAU)

'e  experiment is vitiah d will be
oeated in 1994 95 "

7 i  Control of fru it files  (Dacus  ot r  r utae) 
ir  snakegourd -
(VEG/07 00 05 87/ACV(4)KAU)

The bait trap using ripe plantain fruit applied 
with Carbofuran granules at cut ends was 
effective in trapping fruit flies Two foliar 
sprays of Malathion and Carbaryl with soil 
application of BHC was found equally 
effective

79 Standardisation of spray schedule for 
control of d ie-back and fru it rot of chilli
(VEG/07 00 65 97/VKA(14)ICAR)

Seed treatment with 0 05 per cent Bavistin 
followed by four sprays of Fytolan (0 35 
per cent) and Bavistin (0 05 per cent) at an 
interval of three weeks commencing from 
15 da,s after transplanting were most 
effective in reducing the intensity of 
disease

80 Seasonal occurrence of chilli d iseases
(VEG/07 00 09 89/VKA (14) I CAR)

Phytophthora leaf blight and alterneria leaf 
blight were severe during monsoon periods 
in July August months Fruit rot and 
dieback diseases were maximum in 
October

81 E p id e m io lo g ic a l s tu d ie s  of to m ato  
diseases
(VEG/07 00 10 87/VKA(14)ICAR)

Early blight and cercospora leaf spot were 
severe in July August months whereas 
virus diseases like mosaic and leaf curl 
were severe in February March

82 Investigations on m osaic d isease of 
bittergourd
(VEC 07 00 12 92 /A C V (5)KAU/PG)

K  => quisition fasting of tne vectoi 
de< ased the percentage of infection 
Me; imurr- i^ection of 60 per cent was 
obtained vh n the aphids were immediately 
tra n s fe re e  !est plants after acquisition 
feeding p e r od and no infection was 
obtained when the aphids were given a 
post acqu siticnf sting beyond two nourj,

Project (08) Vegetable management

83 M a in te n a n c e  of n u tr it io n  g a rd e n  

dem onstration plot and specim en plot
(VEG/08 00 01 77/VKA(14)KAU)

Productivity / unit area have been recorded 
A new crop Giant Granedilla (Passiflora  
q u a d rangu lans) was introduced and 
m aintained in the specim en plot 
Phenological observations in this crop is 
being taken

84 M aintenance of vegetable arboratum
(VEG/08 00 04 79/VKA(14)KAU)

Minor vegetables viz Spondias apinnata  
P ison ia  a lba  and Agathi (S esbam a  
g ra n d if lo ra ) w ere co llected  and
maintained
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TUBER CROPS

Project (01) . Crop Im provement for 
special situations

Sub project (01) - Tapioca

85 Id e n tif ic a tio n  o f m ed ium  d u ra tio n  
tap ioca varieties su itab le  fo r w etlands
(TUB/01 01 03 84/ACV(9)KAU)

Farm trials have to be laid out at FSRC 
Kottarakkara as decided in the NARP (SR) 
Zonal workshop

86 Evaluation of cassava varie ties  /  lines  
/  types resistan t to cassava mosaic  
virus
(TUB/01 01 05 93/VKA(5)KAU)

Out of 108 cassava lines scored against 
cassava mosaic virus disease 11 were 
found immune to the disease Out of 9 
I'ppste ted for artificial inoc uiat'on 2 lines 
M d'anthari and K uruthakattan were  
co ~>pletely immune So the disease by 
g ra tin g  method and I  <nes by 
bombardment method b  e snt is in 
progress

Sub project (021 - M iner tubers

Studies cn the perform  ■» c? tuber 
cro p s a s  intcicrops In caconu gardens 
(TUB/01 02 01 85/KUM(1)KAU)

Farm trials with promising types of greater 
yam were conducted in both Alleppey and 
Kottayam districts and the results showed 
the superiority of Dak 10/86

Farm trials with promising lesser yam 
entries were conducted in Mavelikkarasub 
division of Alleppey district Five trials 
were laid out during last season It was 
decided in the XVII ZREAC to repeat the 
farm trial with lesser yam including the 
local variety of lesser yam instead of 
“Sreelatha”

88 Id e n tif ic a tio n  of s u ita b le  ty p e s  of 
coleus ( Coleua parv lflo rus) for summer 

rice fallow s fo r centra l zone
(TUB/01 02 01 92/PTB(1)KAU)

The experiment is not laid out

89 B iom etric analysis  of yie ld  and other 
attribu tes  In coleus (C oleua parv lflo rus  
Benth)
(TUB/01 02 02 93/VKA(2)KAU/PG )

Work initiated

P ro je c t (02 ) S ta n d a rd is a tio n  o f 
agrotechniques for major tuber crops

90 N u tr ie n t-m o ls tu re  In te ra c tio n  u nder 
phasic stress Irrigation  of sw eet potato  
In sum m er rice fallow s
(TUB/02 00 02 89/ACV(1)KA U/PG )

Thesis preparation of the student is in 
progress

91 N u trien t requirem ent of Kannikappa In 
southern  K era la  (O c to b e r-N o ve m b e ' 
planting)
(TUB/02 00 04 91/ACV(1)KAU)

Nitrogen and potash failed to give any 
significant increase in tuber yield whi.e 
phosphorus increased the yield of tuber 
s gnificantly in Kannikappa Application c> 
50 and 75 kg P20 5/h a  significant /  
increased tuber yield compared ti 0 
ha but the higher two levels were or pnr 
with each other

P ro je c t  ^03} S ta n d a rd is a tio n  o f 
agrotechniques for minor tubers

92 Standard isation  of agrotechn iques for 
ta n n la  (X a n th o s o m a  s a g lt l l fo l lu m ) 
grown as intercrop In coconut gardens
(rUB'03 00 04 91/ACV(1)KAU)

Nitrogen and potash levels or their 
combinations did not exert any significant 
effect on the tuber yield of tannia

Spacing had profound in fluence in 
modifying the tuber yield recording the 
maximum value for 60 x 60cm spacing

93 E ffect of daughter corm  size and plant 
dens ity  on g row th  and y ie ld  of 
e le p h a n t fo o t yam  (A m o rp h o p h a llu s  
com panulatus  B lum e) In tercropped  
with coconut In the rec la im ed alluvial 
soils of Kuttanad
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The results of the study revealed that the 
daughter corms of 60g can be most 
economically used as planting material in 
the cultivation of the crop Among the 
daughter corm sizes of 20 g 40 g and 60 
g the daughter corm of 60 g gave maximum

(TUB/03 00 05 92/KUM (1)KAU ) yield of corm Planting of the corm at a 
wider spacing of 90 cm x 90 cm gave 
maximum yield of corm per plant whereas 
planting at a closer spacing of 45 cm x 45 
cm gave maximum yield of corm per 
hectare The experiment for the third 
cropping season is in progress

•  • •

40 KeralaAgriculturai University Research Report 1993 94



4. Fruits and floriculture

HIGHLIGHTS
•  Application of 200 g nitrogen 150 g in equal splits at 30 75 120 and 165 days after

planting and 50 g in equal splits at 210, 225 and 240 days after planting in banana
variety Nendran gave an increased yield of 29 per cent over the recommended 
practice

•  Application of 300 g K20  200 g in equal splits at 75 and 165 days after planting and
100 g in equal splits at 210 and 240 days after planting, in banana variety Nendran
resulted in an increase in yield of 26 per cent over the recommended practice

•  The best organic source of nitrogen for banana variety Nendran was found to be neem 
cake followed by FYM

•  The highest yield per hectare in banana variety Nendran was realised from a planting 
densny of 4762 plants/ha with a spacing of1 2 m x 1  5 m x 2 0 m

•  Among the various pesis acking banana banana pseudostem weevil (Oda por / 
longicollis) has been identn ed as a potential pest

® Planting of gerbcra in June was found to be better than in October with respec1 to
vegetative as well as tin's characters

® A combination of 15 to 20 per cent suciose and 200 ppm 8 HQS improved the va=><#
life of gladiolus

EXPERIMENTS CONCLUDED

1 Leaf b light of banana and its control
(FF/03 00 12 91/ACV(5)KAU/PG)

Colletotnchum  musae, Guignardia musae 
Khuskia oryzae, Nodulisporium gregartum  
and Phaeoseptoria sp were found to be 
causing severe leaf blight in banana 
The field application of Dithane M 45 
could control the disease satisfactorily 
Among the four banana varieties screened 
for d isease resistance / to lerance, 
Rasakadali was found to have more 
resistance /  tolerance compared to other 
varieties

2 E ffect of time of p lanting and growth  
regulators on flow ering and vase life of 
G erbera jam eson ll 
(FF/06 00 12 92/VK A (15) KAU/PG)

Planting of gerbera in June was found to be 
better than in October with respect to 
vegetative as well as floral characters 
especially for the number of flowers and 
flow er d iam eter V arie ties  differed  
significantly with respect to the time taken 
for flowering, Presly being the earliest while 
Eoliet showed the longest duration from 
planting to flowering
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Application of GA three times at monthly 
interval starting from one month after 
planting, at concentrations of 50 and 100 
ppm, hastened flowering Holding solution

containing 5 per cent sucrose + 20 ppm 
AgN03 significantly increased the vase life 
of cut flowers

0

EXPERIMENTS IN PROGRESS

Banana

1 C o lle c t io n , c o n s e rv a tio n  and  
evaluation  of banana germ plasm
(FF/01 00 01 73/KNR(9)ICAR)

One hundred and ninety six accessions 
have been maintained and evaluated 
During the period under report 21 
accessions were added to the germplasm 
including three obtained from NBPGR New 
Delhi

P ro je c t (2 ) S ta n d a rd is a tio n  o f 
a g ro te c h n iq u e s  fo r banana and  
pineapple under d iffe ren t cropping  
systems

S ta n d a rd is a t io n  : n a n lc  tn d
In o rg a n ic  fe r t il iz e r  r am en t In 

banana variety  Nendran
'FF/02 00 06 89 KNfi^l) ICAR

ifl/hen different organic sources of -stragen 
viz farm yard manure neem cake and 
FYM + neem cake were tried in banana 
variety Nendran, the best organic source 
was found to be neem cake followed by 
FYM The optimum ratio of organic to 
inorganic nitrogen was found to be 1 3 
The nematode population in soil and root 
was minimum m neem cake treatment and 
maximum in the treatment with nitrogen 
alone

3 E ffect of num ber of suckers retained  
on the perform ance of ratoon crop of 
banana grown In coconut garden under 
partia l shade (var Palayankodan)
(FF/02 00 07 88/KNR(1)KAU)

Under partially shaded conditions only 
one flower per mat could be harvested

within a year due to highly staggered 
flowering nature in the mat, which varied 
from 280 to 410 days The intra mat 
control exerted by vigorously growing 
follower on the other followers was 
established

4 Standardisation of optim um  dose and  
tim e of n itrogen application In  banana  
variety Nendran
(FF/02 00 10 89/KNR(1)ICAR)

m thp banana variety Nendran four levels 
Ci ogen viz 200 g 250 g 300 g and 
35 g per plant were applied in different 
pr portions during vegetative  and 
reproduce periods It was found that 
application f a total quantity of 200 g 
nitrogen 150 g in equal splits at 30 71 
120 and 165 days after planting and 50 
g at 210 225 and 240 days after planting 
was optimum wi>n respect to bunch weight 
and economic parameters, which gave a 
bunch weight of 13 49 kg an increase of 
28 per cent over local practice

5 Standardisation of optim um  dose and  
time of potassium  application  in banana  
var Nendran
(FF/02 00 15 81/KNR(1)ICAR)

Application of a total quantity of 300 g 
K20  as 200 g at 75 and 165 days after 
planting and 100 g at 210 and 240 days 
after planting was optimum with respect 
to bunch w eight and econom ic  
parameters An yield increase of 26 per 
cent over the local practice was obtained 
in this treatment The application of 
potassium at vegetative and reproductive 
periods effected a marginal benefit of Rs 
3 45 over the application at vegetative 
phase alone
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6 S tu d ie s  on w eed  c o n tro l in b an an a  v a r  

N e n d ra n  C h em ic a l co n tro l of w e e d s
(FF /02  0 0  12 8 9 / K N R r ) I C 4 R '

One s p ray w ith G iyphosa te  2 0 kg a i/ha  
fo iiow e 1 by tw o  sprays w ith  G ram m axone 
1 8 1 kg a i/ha  w as found  to  be the  mos* 
e ffp c tw e  and e conom ica l w eed con tro l 
n e 'h o  I n banana S ow ing cow pea af te r 
p ianhn^ o f bnnuna  and n co rp o 'a tio n  in 
th e  so ‘ 4  j  days after p lan ting  and ra is ing  
a c. op *n e re a fie ' was e fte  tive  n
c o n * 'o ln rg  w eeds as w e ll as im prov ing  N 
con ten t of so il

1 E ffe c t o f n itro g en  and  p o ta ss iu m  on  

g ro w th  y ie ld  and q u a lity  of irr ig a te d  

b an an a  v a r N en d ran

F /„2  00  16 69/A MB 1)KAU)

The re su its  o b ta ined  from  the  th ird  season 
c io p  in d ica ted  th a t m ost of tne  ve ge ta tive  
cha rac te rs  and y ie ld  w ere  not in fluenced  
s g m fica n tly  by va rious  leve ls  of N and K 
Max rru m  y ie ld  o f 11 6 J kg per p lan t was 
recorded  in the  tre a tm e n t rece iv ing  120 g 
of N and 200  g of K 20  per p lant

8 E ffe c t or d if fe re n t  s o u rc e s  and le v e ls  

of P on  g ro w th  and y ie ld  ot irr'g«ited  

N e n d ra n
(FF /02  0 0  1 7 8 9 /A M B /1 )K A U j

Dur ng the  th ird  season the  h ighes t bunch 
w e igh t o f 12 41 kg was reg is te red  bv the  
p lants re ce iv in g  115 g M ussourie  phos 
The s h o rte s t d u r ai on (271 davs) w as 
re c o rd e r by p lan ts  ie ce iv in g  195 g bone 
meal pel p ian t

9 E ffe c t of tim e  of p la n tin g  on g ro w th  

and y ie ld  of irr ig a te d  N endran  

/FP /02  00  18 3 9 /A M B (1 )N A R P )

D u r in g  th e  p re v io u s  tw o  s e a s o n s  
S e p te m b e i p la n tin g  w as su p e rio r w ith  
respect to y ie ld  The *hird crop is being 
e' Bloated

10 N u tr ie n t m a n a g e m e n t of ra too n  b an ana  

vai P a la y a n k o d a n  In te rc ro p p e d  w ith  

c o c o n u t in th e  re c la im e d  a llu v ia l s o ils  

ot K u tta n a d
ft-r ) r> 30 19 °0 /K U M f1 iK A U )

Applma* o r  o f N §> 100 q and K ©  200 q

a long w ith  200 g of P20 5 per p lan t was 
found  to  be the  econom ic  op tim um  dose fo r 
the  p lan t crop  o f P a layankodan  grow n in 
the  rec la im ed  a llu v ia l so il o f K u ttanad  For 
the  firs t and second  ra toon c rops re ta in ing  
tw o  suckers  per d u m p  th e  a p p lica tio n  ot N 
@  150 g and K @ 800 g a long wdh P2C>5 @ 
200  g per c lum p w as found  to  be the 
econom ic op tim um  dose  The stud .es on 
the  th ird  ra toon  c rcp  is in p rogress

11 S p ac in g  tr ia l in b an a n a  v a r N en d ra n
(FF /02  00 23  91 /K N R (1)fC A R >

The e ffec t o f va rious  spac ing  trea tm en ts  
accom m odating  p an t pop u la tio n  ranging 
from  2500 /ha  to 5 5 5 5 /ha  on the  va rie ty  
N endran  was s tud ied  fo r th ree  seasons 
P ian ts  m the  w ide ly  spaced  trea tem en ts  
flo w e re d  e a rlie r than  under c lo se r spacing  
The h ighest y ie !d /ha  and the h ighest incom e 
w as rea lised  from  the  tre a tm e n t w ith  4762 
p lan ts /ha  w ith  a sp ac ing  o f 1 2 m x 1 5 m 
x 2m

12 S t a n d a r d is a t io n  c f  s p a c in g  fo r  

p ro lo n g e d  ra to o n .n g  of p in e a p p le
(FF /02  00 25 8 9 /K N R C )K A U )

The data o f f irs t ra toon  crop  in d ica ted  tha t 
fru it w e igh t w as m axim um  m the trea tm en t 
of spac ing  45cm  x 60cm  x 180cm in the  
va rie ty  Kew

13 S tag g erin g  f ru it  p ro d u c tio n  in p in e a p p le  

by a d ju s tin g  p la n tin g  t im e  and  g ro w th  

re g u la to r a p p lic a tio n
(FF /02  00 26 89 /K N R I1  0)K AU)

P lan ting  m M ay June is idea l fo r fru it y ie ld  
in p ineapp le  va rie ty  Kew

14 G ro w th  p a tte rn  f lo w e r in g  and  y ie ld  

p o te n tia l of t is s u e  c u ltu re d  p la n ts  of 
b an a n a  M u s a  (A A B  g ro u p ) N en d ran  and  

s ta n d a rd is a tio n  ot fe r t il is e r  s c h e d u le
(FF /02  00  27  9 0 /A C V (1 0 )K A ^ /P G )

T here  was a genera l in c rease  in y ie ld  in 
tissu e  cu ltu re  p lan ts ove r sucke r derived 
p lants
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15 W a te r  re q u i r e m e n t  of b an a n a  var  
Nendran
(FF/02 00 29 92/KNR(1 )ICAR;

Among the five irrigation leva’s ranging 
from 20 to 100 CPE irrigation at 20 CPE 
was found to be the optimum for growth 
and yield of the banana variety Nendran

P ro je c t (03 ) P e s t a n d  d is e a s e  
m anagem ent >n banana

16 Control of slgatoka leaf spot disease
(FF/03 00 01 75/KNR/ICAR)

Spraying Caitxin 0 06 per cent + Bavistin 
0 1 per cent f rom May to July s ignificantly 
reduced leaf spot n fection  in banana 
variety Nendran

17 Biology and population dynamics of 
banana aphids
(FF/03 00 03 86/KNR(4)ICAR)

•

It was found that Pentalo^ 'a mgronervosa 
completed the life cycle w i'hm  a period of 
8 9 days w ith four instars The maximum 
aphid population was obse rved during 
December fo llowed by Novemoer and the 
minimum in April May

IS  S c r e e n in g  of b a n a n a  g e r m p la s m  
against nematode pests
iFF 03 00 04 81/KNR(4)ICAR)

Thirty four banana varieties whicn were 
inoculated with cyst nematode were found 
susceptible to the nematode in varying 
degrees

19 Control ol banana  nerraxode using  
intercrops
(FF/03 00 05 89/KNR(4)ICAR)

Among the d ifferent tre a tm e n t pa iring  + 
dip m 0 5 pe< cent Monocrotophos + raismq 
sunnhemp in tne interspace was ‘ he Pest 
ip onti-ol nr nerra tode dojh is ' i ^  and 
mprov "g  ^ 'ow th  and yie ld o* ba re  ia

2C Survey ffn t i!ic » * io n  an"
i cir y a re  ii ol of 1

nam atcoe
r r  O’* Cu 8S rlA P  -  CAP

- • O 
a fs rs

r>nu l 5 n-(( c *

main nematode pest i r  Thnssur Palakkad 
and Malappuram districts

21 Survey ol lun ga i and v ira l d iseases of 
banana
(FF 03 00 07 83/KNR(5)ICAR)

Fixed oiot survey conducted in Thr.ssur 
district revealed 25 to 40 per cent incidence 
of leaf spot 4 to 5 per cent Kokkan and 
iess than 4 per cent incidence of bunchy 
top disease

22 Survey of Insect pests of banana
(FF 03 00 09 88/KNR(4)IGAR)

Among the various pests attacking banana 
banana pseudostem w eevil (Odoiporus  
1ongicollis) has been identified as a potential 
pest during the year under repo.t

23 S creen ing  of n em ato de  c o m p le x  In 
banana
(FF/03 00 1 ? 83/ACV(4)ICAR)

In early stages minimum population was 
observed in treatm ent in which suckers 
were treated with hot w ater at 55°C  fo r 20 
minutes + parring + application of neem 
cake @ 1 kg/plant and Carbofuran @ 0 5 g/ 
plant at the time of planting

24 Virus d iseases of banana
(FF/03 00 13 89/KNR(5)ICAR'

The experiment fo r the detection of bunchy 
top infection using Benedict solution was 
continued during the period under report

25 Screening of germ plasm  against leaf 
s p o t d is e a s e s  F u s a rlu m  w ilt  and  
bunchy top of banana
(FF 03 00 15 90/KNR(5)ICAR)

Banana varieties Pisang L ilin H 1 H2 
Ch na li K a n crn ke la  M a n o ra n jith a n
VirupaV-xh and Kr shna vazhai reco-ded 
le«-s! h a ’ 10ne r cent incidence of leaf spot 
ai-*ease

2c Cerm plasTi c o l’ection assessm ent s rd  
m aintenance of io d ’genous and exot’c 
spei ’es /cc itivars  of orchids
I- K 00 8 1 VKA 15 CAR!

r iy b r ds cf ’' p g  urn were aaded to the 
A r H col!°ction of n-n
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P roject (05) G erm plasm  co llection  of 
orchids and anthurium

27 Test ing  of new cuit ivars  of g lad iolus
(FF/05 00 02 82 /VKA(15)ICAR)

Two hybrid va rie ties  of g lad io lus from  IIHR 
viz  IIHR 82 18 16 and IIHR 82 11 90 are 
being eva luated during the period under 
report

Project (06) S tandardisation  of agro  
techniques for orch ids and anthur.um

28 S t a n d a r d i s a t i o n  of n u t r i t i o n a l  
r e q u i r e m e n t  to  p r o m o te  o p t im u m  
g ro w th  and f low ering  of orchids
'FF/06  00 04 89/V<A<15) 'CAR)

Spraying one per cent so lu tion  cf 17 17 17 
com plex fe rh lize r was found to increase 
the num ber of leaves and clum ps number 
of fio re ts /m fio rescence  size o f flo re ts and 
length of in flo rescence  in C ym bid ium  
traceanum

29 Survey  and Identif ication  of pests and  

d iseases  o f o rn am enta l  plants of Kerala  
(orchids, an thur iu m  and g lad iolus)
(FF 06 00 07 91 ACV 4)KAU}

The survey revealed tha t all the o 'ants a re 
m ainta ned w ith much care and supervision 
and are rarely dam aged by insect pests 
The mam pests reco rded we-e m ites s uys 
a id m ealy bugs

30 M an agem en t  practices  of g lad io lus  foi 
the  southern  zone of Kerala
(FF/06 00 08 91 A C V (10)KAU)

Suitab ility  of d iffe  ent varie ties of g ladio lus 
is being stud ied in the  southern zone of 
Kerala

31 Eva lu a t ion  of seed l ing  v a ' ia b l l . ty  in 

^ e le c te d  v a r i e t ie s  of A n t h u r iu m  
andreanum
FF/06  CO 10 a2 ACV\15)KAU)

M orpholcg 'cal and flora l characters of eight 
•'arselies o ' Anthur ium  andreanum  were 
reco ided H yLnd isa t on was tre d  in 39 
comb nations ouf o '  w h ich seed set was 
outam ed in 35 com om ations

32 B reed ing  of o rch id  v a rie tie s  and  tes tin g  

fo r expo rt and in te rn a l m arkets
(FF/06 00 11 92 /V K A ( 5 )K A U  ICAR)

p o d s  o b ta in e d  by n a tu ra l se t in 
Spathoglott is p l icata  and se lfed  pods of 
E p id e n d ru m  ra d ic a n s  and C ym b id iu m  
traceanum  w ere cu ltu red  under aseptic 
conditions

33 C ro s s  c o m p a t ib i l i t y  In  A n th u r iu m  

and rean um  L inden
(FF/06 00 13 93 /A C V (9 'K A U /P G )

H y b r id is a t io n  w a s  a tte m p te d  ip 2Q 
com binations using six d iffe ren t va rie ties  
Successfu l seed se tting  was recorded in 
27 com binations G erm ination studies have 
been in itia ted

34 V a r ia b ility  s tu d ie s  in u n u tilis e d  and  

u nd eru tilis ed  fru it  tre e s  of Kera>a
(FF 07 00 01 89/VrCA(15)KAU,

Survey was conducted in se lected  loca lities 
of Kottayam  and A lleppey d is t-ic ts  and the 
varia tions were recorded in the m n o rfru iis  
included under the study v iz Kodam pu i 
K a ronda  W est Ind ian  C h e rr? J a m u r 
Indian gooseberry and lovi lovi

35 E v a lu a t io n  o f u n u t i l ls d  a n a  
u nd eru tilis ed  fru it  tre e s  of K era la  based  

on b io ch em ica l a n a ly s is
(FF /07 00 02 89/VK A (15)K A l>)

Fru it cha iac te rs  of the  m inor fru its  like 
tam anna Karonda rose apple lovi lovi 
K o d a m p u h  and  J a m u n  w h ic h  w e re  
co llec ted  from  se lec ted  houoeho lds of 
K ottayam  and A lleppey d is tr ic ts  w ere 
recorded  B io ch e m ic l c h a ra c te rs  like  
ac id ity to ta l sugars e tc w ere  recorded 
A ll the  fru its  except lovi lovi and rose apple 
showed an increase in ac id ity  w ith the 
increase in m aturity  of fru its

Project (07) Evaluation  of m inor fruits  
In house holds and s tandard is ing  agro  
techniques for desired  ones

36 S ta n d a r d is a t io n  o f p r o p a g a t io n  
te c h n iq u e s  In u n u tilis e d  and  u n d e r  
u tilised  fru it  tre e s  of K era la
(FF /07  00 03 79 /V K A (15)K A U )

Pre lim inary obse rva tions  on g ra fting  in 
tam arind showed m oderate  success w ith 
so ft wood gafting  done on 4 5 m onth old 
rootstocks
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i “  w th flo w e rin g  f t i  it  sut ano fru it 
„  m *  ‘ r  Kodem pui! (Garctma

-t"5 „ Ai r  *•

^  n«, r  b l - u t  p o r q u  ? ^ a 1
gy 3 '.r> er arm 4 j  f l pmcr *

A rC 'OCCr < (1

3? u> o w * h  f io w c  m g  4r m
ceve>np ip  n &e t  M  v s rit.te j of
sSapo1*) A c h ra  *a f,o t&  ! i  num d 
*-Qpio«! s tu& c"s
CF 0 /  t  2 »3  y K A ' iS  1 -,L •_/

’  ee ct>dra tfp rs  ua i »  > c f  flow e r ng rmit  

set and f ud deue cpm <m  w « ie  recorded 
B io u ! e p ic a l  a ra 'y s  & o f f u  ts  is in 
p og rc ss

P ro je c t (09) B re e d in g  m a rg e  fo r  h ig h  
y i e i d  a n d  q u a l i t y  f o i  h u r r ' d  t r o p i c a i  
c o n d it io n s

39 Management of f ru it  It i*» ir>  mango 
r f  C9 0J 0 03 hVM 4; KA '

The c r t j° c t  Wd« s ta rted  d u rinq the  periuu  
im e r  repor* The m in im  m p e ^ e r te jg e  of 

t f jd  n lm a co  was re co id e d  by m e 4 ad 
r P  q * n  0 ~  rr w n  aaf ex t a t*  " i d  

ra n  g ram  e r

P ro ject (101  Pm eapp e B r e e d i n g  'o ’ 
q u a lity  a n d  can  * inq

4c f u ' ? l  ' .a r ia tc 'i  s 'c d ie s  n p i eapp'«
c K.pw 
►- “  K >n 3) <~AH

Ou* tf e 19 c iones eva lua ted  t ve w ere 
found s. ip e n o r cu rin g  *he p rev ious  y m rs  
and f he sam e trend  was f  und to  con tin u e  
during 'h o year u ra e r  report a lso  The 

i " t s  d ie  b e irg  a ic tipned  by stem  sp lits  
ar i  hv in v i!r  techn  ques

4 f Breeding of new varieties, of p ineapp le
(FF  10 00 03 64 KNR(9)iCAR1

A m u ihp ! .-‘ non  p lo t w as la id  o u t w ith  
sucke is  and si ps o f the  e igh t h y b rid 5:

•  • •

46 a f\q  r t  a J r v f  Resea ^  Repo^ ^  si4



5. Spices

HIGHLIGHT 3
•  i  eeppe r a n iL n da  I Kdrim i.nda I t and Su.liya were ororrism g accessions at 

Pa in iy u r

•  * i  <= ps»f °  i.u ltL res> 234 331 and 54 continued the ir better perform ance during the 
ve-rr a k a  under a reca ru t garoen conditions

•  Among t he snten/arieta! hybnas culture No 5834 vie lded more than 2 kg d ry pepper
»et vine

•  Among f he 9 cultures tested K c lu va liy  Kuttvravaly and Neelamundi w ere prom ising

•  Pvnqalya ri (Ai  amhus r ra^bancum )  continued to be the best standard to r pepper
f« lowed by coral tree (Erythr r,a mdica} Glyrtcsdia and azhanthal are also good
standards

•  The aoaihe i a! requires ent 'o r  one Kg me ement in yie ld is in the tune of 6 35g tv 6 33
a K 1 M g Ca 0 47 g Mg 0 4^ q P 0 29 g S 42 82 mg Fe 34 45 mg Mn and 4 2 mg
Zn T Kere is a so very h gh corre lation between tne yie ld  and the nutrient removed 
from the «ystem by harvest of spiKes Ah these indicate the need fo r amending the 
present fe r tiliz e ' recom mendations ot black pepper based on yield potent ai of the 
vine

•  For foot ro t and nematode management n b<acK pepper addition of 1 kg neem cake 
+ 3 g a pf orate /  vine t  1% BM spray two drenching wFh copper oxychlor.de along 
with recom mended cultural operations is ideal

® For contro lling nursery diseases in pepper spraying and drenching w ith Valicidin 
0 2% / D ifo iatan 0 1°o is effective

♦
•  The cinnamon access,on numbers 10 38 39 101 111 & 130 were found to be 

prom ising at AMPRS Odakkali

•  A t RARS Am balavayal g inger cullivars V2E5 2 recorded h ighest y ie ld of green 
rhizomes fo llowed by PGS 35 and PGS 10 whereas at College of Horticu lture 
V e llan ikkara Wynad variety “Mananthody was the best fo llowed by PGS 35 In 
tu rm enr the cultivar Sugantham w asthe  h ighestyie lderfoH ow ed by Mundakkayam 
and W ynad loca1” at RARS Am balavayal whereas at V e llan ikkara VK 5 recorded 
the h ighest ymld followed by VK 144

•  Combined application of Carbofuran (1 kg ai/ha) and neem cake (2 5 t/ha) at 45 DAP 
recorded m inimum nematode population and maximum yield of rh izom es in ginger

•  Fodder cowoea was found to be best for g rowing as green manure c iop  in the 
interspaces of beds in ginger
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*  Unaer !o*  < a rar t i  < ' b p t *  cent o t the ma.ch  requ remen* fc '  g nger can b» 
eJucea withe * *»/ <r *he r t  izome yield

# The m anage & * 'M pc. " 3  «« d m g/nger app lu  ation o f « pe r c w i  3s*/
r  >- r ■'co’TtiTiB f- -< j j '  i byi-m'  ̂ j! noh <* ,d A/hirt H e at*s

* - i ner ^ao d ^  i  *! c f

b t i iJ n

jd d i f  3 s ,  u

! L & ° - l d 
* \  -«

V

r v p t w t - l  U K *

" • " o l a c t  ( O ’  S . s j j i f  «u o n  a i - o
e i» a t ic n  gep«ct!c resou.-csts o f

p e p p e r and  Its  e x p io .ts r t  -‘n

1 Q»rmp!asr> co l lec t ion  a n t  scs«em n§  

of pepper genotypes
(S ’’ C/01 C" r  / . c P M ^  4P

Out of s ixty five access ions» owm ed dur ry  
1S&3 94 se ve r eulbvars yie idsd  n o re  ‘ han 
4 kq The prom ising ac re ss 'o n s  A^re 
Kanm unda I (DRS 20; Kanm unda lit (PR's 
22) and Suluy (PRS 49) The cui* var 
TM BVi (PRS 56) c o n s u ls  Yly reco>Jno 
the H e a v i e s t  and la rges t berr f  „  as m 
p tev ious years

2 C o m p a r a t iv e  y ie ld  t - l a l  of  p e p p e r  

g en o ty p e s
(SPC/C1 CO 02 no P \H '9 M C A R '

T- ai sta rted  only in 1990 and the  vines 
have ju s t s ta rted  bearing

3 M u ' t l l o c e t l o n a t  t r i a l  of  p r o m is in g  
cultures  of pepper
(SPC/01 00 03 84 PNR 9 , ICAR)

Yield trends w ere s im ila r as m previous 
years C u ltu re  239 sd1 and 54 ra ikr*d  
firs t second and th ird  respective ly  in 
term s of y ie ld  of g rr-en berries Culture 
331 was re leased as Pann iyur 3 and 
C ulture 239 is proposed to be re leased as 
Panniyur 5 The experim ent ic m progress

4 Interval letai hyb rid isat ion  m F e p p e 1
SPC/01 00 04 ??/PNP 9) I CAR;

The top y e d e rs f^ r t re  season were cu me 
5834 cu lture  6766 and c n tu ie  6988 Only 
cu ltv  p 5834 y e l le d  drv peppr r iL

h  i g f
co ipa 8d »-f-use -i j l it i m
*  r 't l io r 'v' '>n b e tt"  i c n c r h  p m no 
season eitrm i did not h iw er < the y e.u

=)S

4 y u lth o c a tic n s i m af o* b ’a rk  pcppei
cu ivars
|S PC O’  I c  05 S4/P%R C ICe-4

Among the nine c itivars tested  K a iiuva 'ly  
s*ood hrst (2 58 kg q ree r heny /  v ine 
fu liow ed  by K u th ira va ly  <1 96 Kg, <■ nd 
Reeian undi (1 78 kg) "r he y>eld vanatior 
v-oclo not be a ttribu ted  '®ii-ib<y ‘ o va- e’ a 
e ffe c ts  due to  la rg e  va r a t on  w itm r  
varieties

8 M ult i locational tr ial on b lack  p e p p e r 
(SPC/01 00 07 93 /PM P(9)K A U )

At P am padum para Kottanadan recorded 
m axim um  le n g th  o f v in e  w n e re a s  at 
P anniyur Kar m unda stood firs t fo 'low ed 
by K o tta n a d a n  and  S u b h a k a ra  A f 
Pann>yur K o tta n a d a n  and K a rim u n d a  
recorded 100 per cent su rv iva l fo llow ed  by 
P ann iyu r 4 (93 3 per cent) and C ulture 
1658 (87 8 per cent)

The tna l was la id out on 02 09 1992 at 
A m balavaya1 The stand of the  crop was 
sa tis facto ry

P ro je c t (02) B re e d in g  i s c re e n in g  fo r  
shade to le ra n c e

7 Screening of g e rm j  iasm co lection of 
p ro m is in g  c u l tu re s  u n d er  shad e  for  
y lc ’d d isease  end pest  to le ran ce
1 5 ^  02 00 ' o P N R (S N A ^ P l

O ct of h ie  43 cu itu ie s  y ie ld  was cD’ ained

i
f(

48 *< f̂aU»A9'k.u!*,u aiUris’e f^e se e /ch R e ^-c  x 19S3 94



from 37 cultures cn y  Culture 468 recorded 
maximum yield of 1 03 Kq'vine followed by 
Culture 434 Cuuure 13b8 Culture 818  
Cu[f ure 468 also recorded least msect poliu 
attack Screeni ,g ror Pbytopnthora foo» 
rot revea 'ed  'eas t Sea4 infection in 
Kutm a /a iy  (f per cent, fo'iowed hy Culture 
164 a '-d il'-* "mere was no bra ich m^ectior- 
k C j u e 2 *3  a rH  r  .-rakxuijin  Muoda 
Cui* n » 33 "5r ■'aXtr uni b rarcn
n e ? c

8 r  fe i  r*t r> o* b lack  p eep er  gen otypes  
f>. a r e i ' # ' ’ J j g a r o e r  I j i  y ie ld  a r  d 

to le ra n c e  to pe . ts  end d iseases
jCp C Or CO or sn P \ p  fs KARP

This j ear a'so L uHu^e 23d gave maximum 
grpGO berry d (K 38 ng) followed by 
Karimunda j3 38  kg) Parmivur 1 (3 4 7 kg) 
and C t j r t  406 (J 3 kg; There no 
msec4 po'lu an ick m Culture 406 d inng 
the season But poliu stta^x was recorded 
in Culture 231 (1 99 per cent) followed by 
Panoq ui 3 i3 17 per crmt and Kuthirava y 
<3 33 oa ^enti

3 T fia i  w ith  d it 'e re n t  tree  standards fo r 
p epper
(SPC/0? 00 03 92/PNtR(1 £ NAPP)

P o n g a ly a m  ( A ‘ idntnu<* n a  abartLU-n)  
continued to  be the  best standard  fo. 
peppei (varie ty  K a rm u n d a j The next 
best s tandard  was coral t ree ( E rythnna  
mdira)  G lync id ia  and azhanthal w e re  
also found to be good standards for pepper

Project (03) irr proving yield potential 
and  d isease  re s is ta n c e  using  w ild  
species

10 Sp ec ies  re la t ion sh ip  in the genus Piper  
a n d  s c o p e  c t  r e la t e d  ta x a  in th e  

im provem ent of Piper n ig rum  
^SPCr03 00 01 90 VKA(1 b'KAU)

C o llec tion  and m ain tenance 6f spec es 
co n tir  ued S a n d a rd isa tio n  o{ e lec tro  
phoretic  work is m p rcg re sc

11 Izozym e varia t ion  in Piper  spp  

^SPC/03 0C 02 92/VKA(16 /KAU/PG

Standard isation w ork com pleted Ana ys c 
is in pi ig .ess

Project (C4) Screening breeding for 
drought resistance

Project com pleted

P ro ject (05) N utritio n  and irrig a tio n  
m anagem ent in pepper

12 Irrigation r u m  fertilize*’ requirement in 
black pepoer cuitivsrs
(SPC 0b DO 01 88 PNR ife)ICAR

There w as no s ig n if ic a n t i it lu e n c e  o4 
irr ac t on and fe rtilize r l°*ei*s Cu t var 
■\anmunda produced a gm hcantly higher 
num ber o4 sp kes (765 2) than va rie ty  
Pann iyur 1 f342 9)

13 Nutrient removal *n relation t o  crop 
production in black pepper
iS P 3 '0 5  00 02 92 /VKA 16)/KAU/PG)

P roject concluded F inal report subm itte d

14 N u tr it io na l requirement of bush pepper 
in pets
ib P C /0 5  00 03 9W KTR 1 KAL)

P lanting o f peppei sooted r . j t t ^ q s  was 
d o re  durinq 1993 But there  was heavy 
m orta lity  and rep lan ting  was done

15 E‘ »ect of irr ig a tio n  and fe r tilis e r  
application on the growth and yleid of 
pepper
(SPC/05  00 04 9 2 /K T R (1 )< A U

E xperim ent was la id out n J u iv 9 2  For two 
years til! es tab lishm ent of v ines uniform  
cu ltu ra l operahons were fo llow ed  fo r all the 
p lants

16 Standardisation of pots and potting 
mixtures for bush pepper
(SPC/05  00 05 92 KT R (1 KAU)

Size of pots show ed s ign ifican t in fluence 
on tne  num ber of la te ra l brunches 6 months 
u tte r p lanting Largest pot size recorded 
t^e  h ighest mean va lue  Men urr w ith soil 
sand FYM (3j 1 2 2 recorded the  h ighest 
mean num ber of branches The h ighest pot 
s ize  a lso  re co rd e d  th e  h ig h e s t m ean 
num ber o f leaves pei p lant 6 m onths a fte r 
p lanting
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1 ? D evelopm ent cf D iagnosis and 
Qo, Arn 'nsndation  In te g ra te d  S /s t e m  

tCrf's) -» i- ack p epper {Pipe* nigrum) 
in r » '! in « i le fd  and q u a l i t y
ctiars''t«f shea
(S pr us cp s -A l P

'  n e s  * p  e -e  e c \  s o ’ agac.s > e-> 
beTV a ro  so s 'n m p ir> w*- e p °e ted  -ir>
d d f l r l  t  a > C (J p«„ ~ H !i hi'  ̂ 3

yieid d " ta  A c e  -  so c i  ' ic ip u

Prujeut { ' b )  M ° r  g e t sent o* f ^ c t  r 
ana s lo w  w ilt n s is c k  pepper

18 Screening of pepper geimplasrr aga rs l 
root knot nematode (M incognita) and 
burrowing nerra*ode (R ad o p h o iu s  
s t ir  His)
iS F C  06 00 01 sO/ACV/4j iCAR

Seed m gs ra ised  f r m op»n pot n eted 
seeds of d iffe ren ’ va rie ties  were usea *or 
screening w ork Seedlings raised *r r  
open poll ra te d  seeds of Che iga 'am  w ac 
found »o be *o le ran f to  R s im l  s But a !l 
the v a r ie tie s  w ere s j'-cep * bie to Vf 
i rcogm ta

IS  Phytophthora fool rot and nematode 
disease management in black pepper 
(Field trial for the control of aulck wUt 
(foot rot) disease o! pepper;
(SPC/06  00 02 8 7 /P N R v5)iCAR,

Minim um defohabcn and fo lia r ye llow  ng 
wer*- o b se rve d  in the  tre a tm e n t (T7) 
rece iv ing all cultures operations + 1 kg 
neem cake /  v ine + 3 g ai pho ia te  /  v ine + 
1 per cent BM + tw c d rench ing  w ith copper 
oxychloride

20 Tria'for the control of quick wilt disease 
of pepper
;SPC '06  00 OS 8 7 PNR (5) / IC AR)

In g e n e ra l co m b in e d  a p p lic a tio n  o f 
fung ic ides  w ith  so il am endm ents were 
found to be e ffe c tiv e  in check ing  the 
infection and in increasing  the  y ie 'd  of 
pepper

21 Field trial for the control o* slow wut 
disease of pepper
(SPC'06  00 04  87 /P N R (5 ) IC A R ,

Com bined app lica tion  o* iv o m  Cake with

nemar erne and fungic de was fo u rd  to  be 
e ffective  in manag ng the d isease

Project (07) M anagem ent o f nursery
d isease  In pep p e r

"2  hrudle®  on the  c o n tro l or n u rse ry
j  '- “ S<U*S 5? (-«•» _£*r

0 ■' ■' " 1 f y ^ n AP

r W a  ° r - l  ' p p u s  W t  « J v ,n | f ,r  , (  j  d (  r

h s t Sr c-f >0 3 H  n o "  i  r . j  w ifW 
> a " 't c i ' '  0 * was t iu r d to <
* t u  c «. t 1 s on wi sp 'rfj 
a<'C nrenci mg w th  u  M a ta n  0 1 per re n t 

genera1 r f er> r r  was i iw  u rd e r u w  
shade

P ro je c t (08) B re e d in g  fo r  h ig h e r y ie ld  
and re s is ta n c e  to  k a tts e  and  a zh u ka i 
d ise a ses  >11 ca rd a m o m

23 Mu’tiiocatior al trial In cardamom
PPC  08 CC 0 S a /iP A R i

D if fe re n t .Jo  le s  c o Me c te d  w e i°  n o t 
s j f  'C ient to  lay  ou t a tub  f 'e d g e d  3 
r e p !  ..a tion  tr ia l and he n ce  o n ly  one  
ep icahcn could be I*  d ou*

Sp a  8 GO 0? 67 ?MR'9)!CAR> 
jSPC OS 00 03 8 /  PMPf31 CAR,
(SPC/C8 00 04 87 P M Pi9)!CA R)

0  sccntm ued by ICAR

Project (09) N u trien t, irrig a tio n  and  
weed m anagem ent in cardam om  and
clove

24 Germpiasm collection and description 
of types and varieties
(SPC/u9 00 05 86 /P M P (9) iC A R )

The types PS 21 PS 2? and c lone 57 are 
notable fo r the ir bold capsu les PS2 S1 
MSP PS4 PS5 PS12 PS •’ 6 M anjirabad 
PS 22 and V eeraputhran were found to be
prom ising in term s of dry yie ld

25 Response of clove to different levels of 
nitrogen and potash
ia P C /0 9  00 01 89 /A M B /N A R Pj

S a n e  tie n d  during th is  yea r also as tha t of 
last year Per plant yie ld of the experim ental 
p ian’ s showed a w.de range of 140 g to
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8180 g The non significance due to 
different levels ot N & K was mamiy due to 
heterogemty in the population resulting in 
high block variation and error variance

26. Manurlal experim ent in cardamom
(SPC/09 00 02 93/(1 )ICAR,

Biometric obseivations were taxen There 
was no sign ificant d iffe rence between 
various treatments

P ro ject (10) P e s t a n d  d is e a s e  
management in cardamom

27 Cultural and chem ical conti cl of thrlps  
an d  sh o o t a n d  c a p s u le  b o r e r  of
cardam om
'SPC/1Q 00 OP 93/PMP(4,KAU)

Treetm eni (T t ) selective thrashing during 
F e b ru a ry  M a rch  re c o rd e d  h ig h e s t 
p e rce n ta g e  o f in fe s te d  t i l le rs  The 
treatm ents T 6 and T7) were found to 
be o r  par in c o n tro llin g  shoot bore r 
in festation Capsule borer in festation was 
ro t« °v e re  in T , & T 10(selectivethrashing 
a u rirg  February March and con*rni no 
spraying and thrashing) more than 60 per 
cent of the capsules were infested by thrips

Project (11) C ollection and evaluation  
of germ piasm  in nutmeg, cinnamon and 
ciove

28 V a r i a b i l i t y  In n u tm e g  ( M y r l s t l c a  
f ragrans )
(SPC'11 00 01 89/VKA(16jKAU/PQ)

The student d iscontinued and hence the 
programme is kept in abeyance

29 Seasonal variation in the oil content  
and quality of c innamon leaf oil
(SPC/11 00 02 89/VKA(16'KAU)

No work reported during the period

30 Screening clove cinnamon and nutmeg
fo r aromatic  ol!
(SPC/12 00 03 3 0 /0 4 (1b)KAU/NP)

All the 234 cinnamon accessions were 
eva luated fo r the ir characters and 50 
a c ce ss io n s  w e re  se>ected based on 
cinnamon 1 eid index computed on the data

gererated on growth and yield characters 
during 1992 93 for the evaluation of oil 
yield and quality Leaves of the 50 
selected plants were harvested and 
distilled for oil estimation and quality 
analysis C hrom atogram s w e re also 
prepared for the leaf oil samples Out of 
the 50 cinnamon plants screened for oil 
yield and quality accession numbers 10 
38 39 101 11 1 and 130 were found to be 
promising

31 C o llection , m ain tenance and evaluation  
of the  g e im p lasm  of G arcln la  cam bogia  
De&r
(S P C /-1  00 04 90/KUW (9)NARP)

Studies w th  plant hormones for mcreasirg 
the rate of success in soft wood grafting 
have shown that application of Kinetin @ 
100 ppm or Kinetm + IAA @ 1 0 0  ppm each 
can give 100 per cent success in soft and 
grafting of Garcinia cambogia  Out of the 
17 elite types of Garcinia grafts planted for 
comparative study three were harvested 
26 months after planting All are actively 
growing

Project (12) Evolving varieties of ginger 
and turm eric for yield and resistance to 
bacterial w ilt and soft rot disease

32 Blossom biological and hybridization 
studies In turmeric
(SPC/12 00 01 90/VKA(16)KAU)

The hybrid lines found to be promising in 
the previous season have been planted in 
the field for multiplication for taking up 
farm trials in 1995 96 season

33 M aintenance of germ piasm  in g inger
(SPC/12 00 02 85/AM B(9)NARP)

As in the previous years, the cultivar V2 
E5 2 recorded the highest yield of green 
rhizomes (67550 kg/ha) Tms was followed 
by PGS 35 (63250 kg/ha) PGS 10 (57850 
kg/ha) and Thingpuri (56650 kg/ha) The 
driage of the cutivars ranged from 17 0 
30 5 per cent Rajgarh recorded the highest 
driage (30 5%) followed by SO 55 (29 0%) 
and SG 541 (26 5%) Though V2E5 2 
recorded the highest yield of green ginger 
its driage was very low (18 0 per cent)
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In tu rm eric  the c iK tivar Sugandh recorded 
the  H ighest y ie ld  o f 4 4 225  ka green  
>■1- zom as/ha fo llow ed  by M undaKkayan

y / v a j  , t  a i < 38680  kg

rd  C hc*yap j t -v  i . ' . r j

34 f t  r  t  <41 ! 

o" 3 j*
i S’ CA

' f t v a he r 
r  •«

w *• rh y  p
" i t r e> ■> ’

« de<

n*n ie d  i v

a (

t-
u cr

j5  Cerm piasrr cohechun u( ■* eval a 'u n  
of to 'm e r ic
fbf-C ' 2  3v u4 32 v * A ( i r  KAJ)

One hunHred and six Cu lections of tu n e r 
were m am ta ned Tk»ce c o n c a 'a t iv e  , ie n 
t sals s ta rted  ids ' vear ware ro 'b n u e d  
Among ti e 'uca l co llec tions  VK 5 has 
recorded cons is ten tly  h ighest cry yie ld 
.1 61 kg/2 m 2' fo llow ed by VK  144 i f  4 0 
xg /2  m 2) C o m p a 'in g  w ith  N B P G R  
co llec tions it was to md tha t max mi rn d r, 
yieid was obta ined *or VK 88 {t 3 ° kg/-* 
m2j fo llow ed by VK 96 {1 24 kg/2 m 2) Ir 
trie case o f Pottang i co llection  \  K 1 72 
recorded m axim un dry y ie 'd  (1 10 Kg/2 
m2} fo "o w p d  by VK ’ 59 (0 98 *.q!2 ri 2t

36 isoenzym e var ia t io n  m Z in g ib e ia c to u s  
sp.ee cro ps
(SPCMz 00 05 90 VKA(2 KAb)

M a in tenance  o f spec ies  and v a rie tie s  
c o n 'n u e d

P ro je c t (1 3 ) P e s t  a nd  d i s e a s e  
m anagem ent in spices

37 A s s e s s m e n t  of y ie ld  lo s s  d u e  to  

n e m a t o d e  c o m p l e x  >n g in g e r  a n d  
tu rm er ic
l Sp C /13 U0 01 88 ACV(4)ICAR)

G nqer An in itia l pooi U f a of M r' togn  f« 
( ’ 6 b '2 5 0  g sod) and R o ty lp n  u  us 
re r  fcrn  s (S'3'250 g s i!) educed ?h0 y eld 
by 43 per ce-rt

T rn e r  c m 'h e  tw fr a s c o n n  /- te d  
w hile an ntia l popula tion of M a
alune /1C 8'250 q so esc tad n 43 2 er

- e f t  d e n e a s e  rs j i c  J a c o n r c r i t « " l  
pop^ a* on of M i r 'o g n P a  (241/250 y « j  h 
and P re, i to rm  s ( ’  50/750 q no i) res is ted  
n 38 37 pe „ nf decrease ir   ̂ » d

e o r t fu r  t f r i ’ ' ' 1 *
™ t u  r> -itrapr

t w * J £ r
,  ̂ ^ T4-> 11 f i r  uwe«r«

y i ♦ Cai ! •' '<■* (V u t/ i  / i
v p i  wi "‘o w-1 -I3- D ’ 0  n s -j! juC

 ̂ t *-* u£U I y' ,*f t S sT
j n i |  j, t.  ̂*•>* n r

b •>fur„ a p p l atm  r> . iqn T c t
•’ c rease  m yieid w as vbu ived  n  plots 

beatwa v i n C v t o fu r a r  (1 kg a / r Q; and 
I  j n c  j kp  (2 5 t,f a) Corr b ned apphcatirr 
of C 3 :,..* .iran  1 kg a /h a  and r n e r1
uex j „ 5 * ka  45 D A P) rfcvo de •* he 
"~„xirr n  yield

39 Symptomatology arid e tio logy of ft e 

lea* disease of pepper vP 'per m oium ; 
<SeC/13 0C 03 92/VKA/5/KAU PG1

No work -apcrfed  dur ng the period

40 M anage're 'n of bacteria l w I* of g!nger 
( Z in g ib e r  o f f i c i n a le  Rose, inc ited  by 
P s e u d o m o n a s  so lan acearu m  (Smith) 
vS^C ’ 3 00 04 92VKA 5)KAJ/PG)

F ir a1 report subm nea R esults presented 
in concluded experim ents

41 In v e s tig a tio n  on th e  et o lo g y  and 
contro l of w ilt of clove
(SPC/13 00 05 92 /A C V (6  KAU NAflPj

Isolation of o gam sm s assoc a 'ea  w ith t he 
d iseased p lants v/as carried ou* No o ine r 
organism other than B o 'ryd ip lca ia  sp and 
Phytophtnora  sp cou d be iso lated

P ro ject (14) E volv ing  m anagem ent 
strateg ies fo r  g inger and turm eric

42 F ie ld  e v a lu a t io n  o f g in g e r fo r  
Intercropping in coconut gardens
(SPC 14 0 0  0 I 8Q/K J M (1 )N A R P

The co llection  from  Kura ./slanged recorded 
♦he h ighest y ie 'd  o f areen Q irger (3 3 r kg/ 
ploi) N edum angad Kuruppa r.padv and 
L o ta  co llection  2 w ere  on par w ith the  
cc 'eution from  Kurdvdangad Regarding 
d rage, M ara r was founn to be s c r rhea it*y 
superior to th e rs

r
' j
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43 N u tritio ns! re q u ire m e n t of g inger under 

rainfed  c o n d it io n *
4SPC ’ 4 OC ra  89 AMB'DNARP!

\ o  res u i ,vas '■eporteo during ties per od

44 Effr-vt o i sh a de  and i t  ulch on the y e  d

& •'
i - ' '  4 0 V (10 4. / - „ /P vj

V vc  it G "  j  i t b e n  r i  i i  ^ p o r t  s t i -  i lU e a

45 o* gr«er m s r i r« vropa in tne
in terspace*. -r> 'j 'o w 'i ’  a ru  p y
of g inger
ZSPC/14 c 07 92 V KA(lb i KAU 

For Diomcio* y i« |J fodder cowpea w<-s

C O N f  L U D I D

1  N u trien t rem ova l in re la tion  to  crop  

p ro du ction  i r  b ack  pepper
(SPvTC.5 Ou 02 C2 VKA (1 fo KA l PG

A m of the expe r r ent w a t to assess the 
exten t of n u tr ie r t rem oval in re lation to 
p ro d u c t v ity  in  b la c k  p e p p e  T he  
experim ent also enabled to assess i i  e 
re la tionsh ip  between fo lia r nutr ent level 
and y ie id  and the  re la tionsh ip  between 
ava ilab  e nu trien t in the  so i1 and yie ld

One hundred and fifteen p tp p e r v in °s  of 
varie ty  Panniyur t of same age group w th 
nut less th a r 10 /ear*. of age and stabilised 
yie ld  grown unuer iden tica l c o n d h r i '-  
tra ile d  on s ilv e r oak a rd  at d ffp ren* 
p roductiv ity  .eve! from  a com pact blocK 
from  R e g io n a 1 A g r c u ltu ra l R esearch  
S ta tion  A m b a ia va /a l were selected Soil 
sam ples from tne basin o* all the selected 
vines w&r** co llected  fo r nu trien t analysis 
Leaf sa t  pies w ere couected from the trust 
fceuru q la 'e ra  s s ‘ p m  i f .sh ing  
Spikes su nples w ^re  co lle t t o at m atur f y 
The da 'a  w ere sub ected t s tausti a1 
analysis

The stu jv rex ealed tr.at soil "ha ractenstics  
hke pH orgar.iv carbon exchangeab e Mg

found to be the best and cow f ea sown if 
beds recorded the  h ighest green manure 
yie d (9 48 kg/1 5 m2) c lose ly fo llow ed  by 
cow pea sown in the  i r te r  channel (9 0 kg 
1 5 m 2) and Sesbam a accu ieata  (7 79 kg ' 
1 5 m2} The rh!zom e y ie ld  was found to be 
h gh n  Sesbam a accu!ea*a  (fi 30 kg/3 i r 2> 
fo h o w e d  by c o w p e a  s c w r m the  
n e fchanne l (5 19 kg/3 m2)

46 A rec&nut, cardam om  pepper m ixed 
cropping In the garden ands of high 
ranges
S P C /14  00 08 94 AM P 16 /f  A J

Pepper va rie ties  w ere p lantt a fo r fra. irg  
on arr>canut palms

E X P E R I M E N T S

exerted d.rect in fluence in irc re a s in g  tne 
hiacx pepper ytem At increased level of 
pH and organic carbon the ava ilab ility  o f S 
and Fe n the so.! decreased H ighes 
yir Ids w ere ob ta ined  w hen the organic 
carbon content o f the son was n ore than z 
per cent and pH around 6 5

S ig n if ic a n t p o s it iv e  c o rre la t io n s  w ere 
obta ined betw een green pepper y ie ld  and 
soil pH carbon exchangeab le  Ca and 
Mg H ow ever the  co rre la tio n s  between 
green pepper y ie id  and ava ilab le  S and Fe 
were negative (Table 1)

S ig n ific a n t c o r re c t io n s  w e ie  cb ta in e o  
betw een lea f nu trien t concen tra tions and 
y ie ld  of b la ck  p e p p e r T he  to n a r N 
c o n c e n tra tio n  had s ig n if ic a n t p o s itive  
corre la tion  w ith soil pH and organic 
ca ibon

The very high corre la tion  betw een the  yield 
and the nu trien ts rem oved from  the 
system  by way of harvest of spikes 
in d ic a te d  a l in e a r  r e ia t io r  s h ip  
p ro p o rtio n a te !/ (Table  2) The resu lts  
ind ica ted  tha t the  quantities  of nutrients 
rem oved f rom the  system  th ro u g h  the  
harvest of 1 kg sp ike  w ere in the  order of
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g Ca C 47 g Mg8 35 Q m b 3o g r- 
0 44 g P 0 29 g £ «♦/ Co n t , 34 45 mg 
Mn ai 'i 4 28 niy Z r  T h 8Si; quai 00 nay  
uo c o r f ' d e re  1 e a~ * * _
equ re* ~nt by r ne  v in e  f r one kg 

o i t , '  n , -  t was observed fr-af 
irrespev j *  a t  tne j  * u  ooienu v  r~ 

quanM y of _cs^n e r t  requ ired  {o

production of 1 kg of green pepper is fairly 
constant and vines w ith higher production 
p o te n t ia l re q u ire  re la t iv e ly  and 
proportionately higher doses a* nuf nents

ii j  the need *or ' t  ending the
rert se,r reo )f!"rierda»for> c* b!a.> pepper 
casea on y esd Doten ' I *  = \m e

rab!e r c ,o fe *n f i'> rs  and f« g re *~ io r actuations fo r  s ig n if ic a n t <ei«uc.r>snips 
..e tw f'e ii «o>! c h a ra c te r is tic s  - ~ / 'e ld  l n b lack  p«,pp«.r

I £.1 *' 13 actfe isi r sq2 R e ce ss  n »nua tio r

prl 0 430s* 0 185 y -  49 634 -  12 663 x

Organic. Ca-bon(% ' 0 o45** 0 297 y = 26 694 + 31 116 x

r ,  changeable Ca fppm) 0 596** 0 355 V = 4 559 + "  0354 x

Exchangeable Mg (ppm) 0 584** 0 341 y = 5 877 + 0 28»1 x

Ava lable S (ppm; 0 391** 0 153 y -  23 434 0 1792 X

Available Fe (ppm) -0  3*8** 0 *01 y = 33 118 0 5304 x

** S ignificant at 1 pei cent leve1 
y -  Green yie ld  (kg standard

Table 2 Correlations and regression equations between quantity of various  
nutrients rem oved by way of harvest and green yield

y X r R2 Regression equation

N Green yield 0 987** 0 974 y = 13 54 + 6 35 x

p 0 989** 0 978 y = 0 68  + 0 44 x

K 0 984** 0 968 y = 5 27 + 6 33 x

Ga . 0 972** 0 945 y = 1 75 + 1 11 x

Mg 0 962** 0 925 y = 0 47 + 0 47 x

s 0 976** 0 953 y = 0 38 + 0 29 x

Fe 0 763** 0 582 y = 318 17 + 42 89 X

Mn 0 976** 0 953 y = 2 73 + 34 45 x

Zn 0 9 7 5 * * 0 951 y = 6 44 + 4 28 x

** S ignificant at 1 per cent level 

x Green yieia (kg standard 1)

y Quantity of nutrient removed through spikes bv way of harvest (N P K Ca Mg and 
S in g and Fe M r and Zn in mgj
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2 E ffect of shade and mulch on the yield
of g inger (Z ing iber o ffic ina le  R )
(SPC/14 00 06 92/ACV(10)KAU/PG)

The experiment was conducted at the 
College of Agriculture, Vellayani during 
1992 93 to study the effect of shade and 
mulch on the yield of ginger cv Rio de 
Janeiro The experiment was laid out in 
strip plot design with five replications the 
major treatments (shade levels) were open 
(S0), 25 (S ,), 50 (S2) and 75 (S3) percent 
shade levels The minor treatments (mulch 
levels) were 25 (Mt), 50 (M2), 75 (M3) and 
100 (M4) per cent of the recommended 
dose (3 0 1 fia 1) Green leaves were used 
as mulch materials Artificial shading to 
the required levels as per the treatments 
was provided by high density polyethylene 
shade m aterials LI COR LI 138 B 
Quantum radiometer with a photometric 
sensor was used for confirming the shading 
capacity of the shade material Except 
mulching ail other cultural operations 
were carried out uniformly in all treatments 
as per the package of practices  
recommendations of the Kerala Agricultural 
University

To effect of shade on enhancing sprouting 
was found to be significant mainly during 
the early stages The effect of mulch was 
also found to be significant and increasing 
levels of mjlch increased sprouting

The effect of shade and mulch on growth 
parameters leaf number, leaf area, plant 
height tiller number, chlorophyll content 
dry matter production, net assimilation rate, 
crop growth rate, bulking rate, utilization 
index, harvest index and top yield under 
low shade (25 percent) exhibited significant 
superiority with respect to growth and yield 
contributing factors Most of the 
parameters from open were inferior to 
shaded conditions In general mulching 
retained more moisture, reduced soil 
tem peratu re  and produced positive 
changes in growth and yield contributing 
factors

Maximum green and dry ginger yields were 
resulted from low shade (25 per cent) 
followed by medium (50 per cent) and heavy 
shade (75 per cent) The trend in green 
and dry ginger yield obtained from open 
condition was significantly inferior to all 
shade regimes (Tables 1 and 2) The 
effect of mulch on green ginger yield was 
also found to be significant Under low 
shade (25 per cent) M3 and M4 were on 
par Under medium and heavy shade 
and M4 were comparable

In general the ouality of the produce was 
found to be superior under shaded 
conditions The uptake of N showed an 
increasing trend upto 50 per cent and then 
a decrease A general increasing trend in

Table 1 Effect of shade and mulch levels on the mean green ginger yield 
(kg ha ’ )

Shade
levels

Mulch levels
Mean S

M1 m 2 m 3 m 4

So 13161 14145 17398 19517 16056
s . 18029 21439 26030 26036 22883

s 2 15535 20492 21123 22007 19789

s3 16292 17303 20839 21786 19055

Mean 15755 18345 21347 23337

F test S(S) M(S) SM(S)

CD (0 05) 476 3 290 7 568 6
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Table 2 Effect of shade and mulch levels on the mean dry ginger yield (kg ha ' )

Shade
levels

Mulch levels
Mean S

M, m2 m3 m4

So 2736 2996 3685 4141 3389
s, 3639 4328 5246 5256 4617
s2 3029 4063 4117 4266 3869
s3 3119 3375 4063 4248 3701

Mean M 3131 31 3690 31 4278 21 4278 25

F test S(S) M(S) SM(S)

CD(0 05) 101 4 65 9 98 9

NPK was also observed with increasing 
mulch levels

The study suggests that ginger is a shade 
loving plant giving maximum yield under 
low shade followed by medium and heavy 
Under open condition mulching gave a 
progressively increasing trend in yield and 
therefore the existing recommendation (30 
t ha 1) is necessary 8 0 ’ under low shade 
25 per cent of the mu r  1 requirement can 
be reduced without at ting the final yield

f Management of bacterial wilt of 
ginger Z in g ib e r o f f lc l r jn *  Rose ) 
Incited by Pseudomonas sola aacesrum 
(Smith)
(SPC/13 00 04 92/VKA(5)KAU/PG)

The objectives of the study were 
characterization and identification of the 
pathogen in v/froand in vivo evaluation of 
common antibiotic fungicides, botanicals 
and others against bacterial wilt pathogen 
study the role of weather factors un the 
incidence of bacterial wilt disease of ginger 
and study the changes in the rhizosphere 
microflora due to application of antibiotics 
fungicides and botanicals

The programme of study consisted of 
testing the sensitivity of common 
antibiotics fungicides, botamcais and 
others against P solanacearum  under m 
vitro and in vivo conditions Ambistryn S

Terramycin,Chloromycetin Streptocycline 
Bordeaux mixture Calixin water extract 
of garlic, water extract of Ocimum  spp and 
fresh cowdung were used for in vitro 
study

For field experiment in wilt sick fields 
stryn S (1000 pom) Chloromycetr 

( Q00 ppm), Terramycin (1000 ppm) 
Eordeaux m ixture (1 per cent) 
Streptorv line ( 1 0 0 0  ppm) water extract 
of Ocimui i  spp (50 g/l) water extract of 
garlic (50 g/l) and Calixin (0 1 per cent; 
were used based on the in vitro  sensitivity 
study or P solanacearum  The treatments 
were given when the plants exh bited 
symptoms of bacterial wilt 70 days after 
planting The treatments were repeated 
three more times at an interval of ten 
days Soil drench and plant spray were 
adopted

A pot culture experiment with same sets of 
treatments was conducted to study the 
incidence of bacterial wilt

The results of the in vitro study indicated 
that Ambistryn S and Chloromycetin 1000 
ppm exhibited maximum inhibition of the 
bacterium Of the two fungicides tested 
Bordeaux mixture one per cent gave 
maximum inhibition of the bacterium  
Among the botanicals and others tested 
water extract of Ocimum  spp and garlic 
at 50 g/l exhibited maximum inhibition ot 
the bacterium
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Field experiment on the management of 
bacterial wilt of ginger revealed that none 
of the treatments gave an absolute control 
of the disease (Table 1) However plots 
treated with Ambistryn S and Bordeaux 
mixture had minimum wilt incidence than 
the other treatments The results of the 
pot culture study on the management of 
bacterial wilt revealed that plants treated 
with Bordeaux mixture, Ambistryn S 
Terram ycm  and C hlorom ycetin  had 
minimum wilt incidence (Table 2) All the 
chemicals found to inhibit the pathogen 
under in v itro  condition were not found to 
control the disease as well as pathogen 
under field conditions The maximum 
reduction on the population of P 
solanacearum  and minimum wilt incidence

was found in Ambistryn S and Bordeaux 
mixture treatments

A positive correlation between maximum 
air and soil temperature and wilt incidence 
was observed The colonization of VA 
mycorrhiza was greater in roots of healthy 
plants than the roots of infected plants 
The plants treated with Bordeaux mixture 
and Ambistryn S had maximum plant 
height, more number of tillers and 
maximum yield Thus the present study 
revealed that application of Bordeaux 
m ixture  one per cent could be 
recommended as a prophylactic soil drench 
and spray which can reduce the incidence 
and prevent further spread of the disease 
in the field

Table 1 Field experim ent on management o f bacterial w ilt of g inger with antibiotics, 
fungicides and botanlcals Percentage of w ilt Incidence at d ifferent 
intervals

W ilt incidence % )

Treatm ents

B^fcre 

sdcI tion

70 D a P

10 days 

after first 

application 

80 DAP

10 days  

after second  

application  

90  DAP

10 days  

after third 

application 

100 DAP

10 days  

after fourth  

application  

110 DAP

Final 

observe c

160 DAP

T , A m bistr/n  S t 2  91 68 75 70 83 70 S3 70 83 70 8 3

t 2 Chloromycet n 71 *1 70 83 79 1b 81 25 81 25 81 25

t 3 Terram ycir 27 08 75 00 77 03 83 33 83 33 83 33

B ordeaux mixture 31 25 70 00 75 00 75 00 75 00 75 00

Streptocycl ne 29 16 72 91 75 00 91 66 91 66 91 66

t 6 W ater extract 

of O c im u m  spp

33 33 79 16 87 50 87 50 87 50 87 50

t 7 W ater extract 

of garlic

29 16 70 83 77 03 81 25 81 25 81 25

Te Calixin 31 25 79 16 87 50 87 50 87 50 87 50

t 9 Control 33 33 87 50 100 00 100 00 100 00 100 00

C D  (0 05) NS NS NS 11 853 11 853 11 853

DAP Days after planting 

NS Non significant

KeralaAgnculturalUmversity Research Report 1993 94 57



Table 2. Pot culture experim ent on management of bacterial w ilt of g inger with 
antib iotics, fungicides and botanicals- Percentage of bacterial w ilt 
Incidence at different Intervals

Wilt incidence (%)

treatments

Before

application

10 days 

after first 

application

10 days 

after second 

application

lO idays  

after third 

application

10 days 

after fourth 

application

Final

observation

T , Ambistryn S 19 91 24 07 24 07 24 07 24 07 24 07

Chloromycetin 19 09 27 42 27 42 27 42 27 42 27 42

T 3 Terram ycin 17 42 25 76 25 76 25 76 25 76 25 76

t 4 Bordeaux mixture 22 05 22 05 22 05 22 05 22 05 22 05

t 5 Streptocycline 19 77 36 05 50 42 72 82 100 00 100 00

W ater extract 

of O c im u m  spp

26 11 31 31 59 02 62 35 62 35 62 35

T r W ater extract 

of garlic

20 62 27 35 30 13 30 13 30 13 30 13

t 8 Calixin 26 18 37 78 54 44 70 31 100 00 100 O'-

t 9 Control 24 59 34 92 72 690 100 00 100 00 100 00

CD (0 05) NS 12 827 15 872 15 644 14 347 14 347

NS Non significant

4 Standardisation of top working In 
nutmeg (Myrlstlca fragrans Houtt) 
(SPC'11 00 05 91 A/KA(16)KAU PG)

The objective of the experiment was to 
assess whether top working in nutmeg will 
be successful and if so to standardise the 
conditions for the success

Budding on hard trunk using patch, forkert 
and modified forkert methods, beheading 
the trees above and below first tier and 
using the emerging sprouts for budding 
and grafting in male nutmeg trees were 
conducted

Budding on the hard trunk proved to be 
most successful Standardisation of the 
methods of budding on hard trunk revealed

that forkert budding was the most 
successful when compared to patch and 
modified forkert methods For successful 
union the buds should be placed by leaving 
space on all four sides and the buds were 
selected from brown budwood with fallen 
leaves Stumping of plants two months 
after budding was the most effective in 
achieving a quicker bud burst (Table 1) 
Budding made on different age groups of 
trees was compared and the results 
showed that as age of tree increases the 
budding success and sprouting percentage 
decreases (Table 2) Budding done on 
three year old plants were found to be the 
best July was observed to be the best 
month for budding in hard trunk which 
recorded highest initial success and 
sprouting
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The results of the present study bring out 
the usefulness of in situ budding even 
before sex determination as a reliable 
technique to assure fem aleness and 
productivity in nutmeg In situ  plants with 
the vigorous root system enable faster 
growth of the inserted bud This increased 
growth rate has an edge over the observed 
slow growth of grafted plants In a crop 
like nutmeg which exhibits dimorphic

branching availability of orthotropic snoots 
is a limiting factor for commercial production 
of vegetat've propagules Viewing from 
this angle also budding which enable 
production of more number of propagules 
from a budstick is preferred to grafting 
Selection of viable buds having a deep 
scar inner to the bark is a must for budding 
success

Table 1 Effect of physical treatments on sprouting of buds

Treatm ents Age of 

tree 

(years)

Number 

of trees  

beheaded

Sprouung

(%)

Days to 

sprout

Girth of 

sprouts

(cm)

Length of 

sprouts

(cm)

Numbe of 

leaves

Stumping 18 4 50 70 1 0 8 0 2

Ringing 18 4 25 173 1 0 6 5 1

Control 18 4 25 295 0 8 5 0 2

Table 2 Effect of age of plant on sprouting of buds

SI

No

Age of 

trees  

(years)

Mean height 

at which 

budding done 

(cm)

Mean girth 

of trees  

(cm)

Tier at 

which 

budding 

done

Initial 

success 

(2 MAB)

(%)

Sprouting

<%)

1 1 19 0 3 90 1 0 80 00 0

2 3 35 28 7 30 1 4 100 00 93 30

3 4 65 79 10 57 2 4 91 40 77 10

4 5 70 14 12 92 2 7 71 40 71 40

5 10 71 90 20 45 3 4 72 70 36 30

6 18 89 00 43 80 4 4 60 00 40 00

MAB Months After Budding

•  • •
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6. Commercial crops

H IGHLIGHTS

•  In cashew two high yield ng varieties K 1 0 2 and H 3 1 /  having bette y ield and nut 
weight were proposed for release

•  Soft wood grafts of released varieties Kanaka and Dhana were distr ibuted to 
cultivators

•  In sugarcane Cul 527/85 a variety superior in yield and resistant to red rot disease 
has been proposed for release

•  Sugarcane varieties from AICRP tr ials Co 88017 and Co 88121 out y ie lded all the 
check varieties in cane yield and commercia l sugar percentage These varieties were 
proposed for farm tr ia ls

•  A goodge rm p lasm co l lec t iono fcocoa ism a in ta ined  Largescale breeding p iog 'am m e 
has been attempted and 49 hybrids were oromoted for progeny row tr ia ls

•  Top working with snapping of stem and budd ng on chupons was found to be 
successful in cocoa

C O N C L U D E D  EX PER IM EN T S

1 F lu s h  g ra f t in g  m c a s h e w
S tand ard isation  of tim e of beheading  

in cashew
(CC/03 00 02 88/MDA 4JICAP)

The objective was to standardise the ideal 
time for inducing flushes for flush 
grafting Five trees were beheaded every 
monf h to induce flushes Seven days 
and 14 days old f lusnes were grafted on 
21 days old loo t stock Maximum 
success coula be obtair erd when the 
trees were beheaded du i ing  May and 
June to nduce f lushes for flush grafting 
The highest percentage of success was 

obtained from trees beheaded during 
June 1992 (27 per cent)

? Foliar app lication  of urea along  w ith
in sec tic id es
(CC/03 00 03 89/MDA(4)ICAR

The objective was to find out the effect of 
fo l ia r  a p p l ic a t io n  of u rea  a long  w ith  
insecticides Endosulphan (0 05 per cent) 
was tried along with control plots The 
data of four years revealed that fo l ia r 
a p p l ic a t io n  o f u re a  at d i f f e r e n t  
concentrations a'ong with endosulfan did 
not have any effect either on the yield of 
nuts or nut charac te rs  Though  leaf 
nitrogen per cent increased consioerably 
due to the fol iar application of urea a'ong 
with endosulphan there was no signif icant 
d fference among the various doses of urea 
applied The results indicated that soil 
application of N was as effective as foliar 
application Hence a recommendation of
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‘oliai spray o‘ uiea along with insecti ides 
may not hold good under our conditions 
Endosulphan application reouced tea 
mosquito to a certain ex‘ent

3 G row th and y ie id  of cashew  n re la tion  
to fo lia r and so I n u trien t levels
(C C /03 OC 0? 91 VKA( )< A J  PG)

m cashew the reiat onship between *he 
levels cf N P and K in soil and leaf in 
relation to growth ana vield o‘ cashew 
was studied in detail in a PG programme 
Seedling progenies of BLA 39 4 were 
utilized for tne study Application of N P 
and K significantly  im proved growth 
characters and also leaf N P and K content 
at flushing and fruiting and yield attributing 
characters Cashew yield was significantly 
increased With N P and K application 
The highest net returns were obtained by 
10OOg N 500g P20 5 and 1000g K20 /tree / 
year Economic optimum doses of N and 
P were worked out to be 748 g N 329 g

P2° 5

4 Uptake pattern of m ajor and m inor 
nutrients in selected cashew types
(C C /03 00  06 91 V K A (1 )KAU/PG)

Variability studies of 18 cashew types in 
b ometric characteristics of economic 
im po rtance  w e re studied in a PG

E X P E R IM E N T S

P ro je c t  (0 1 ) E V A L U A T IO N  O F H IG H  

YIE LD IN G  V A R IE T IE S  OF CASHEW

1 C o llec tion  and m ain tenance of cashew  

types
(CC/01 00 01 63/A K W (9'K A J;

Cashew varieties K 10 2 K 19 1 and K 
30 1 are giving significantly higher yield 
In the seedling types Anakkayam  1 
recorded highest yield

2 G errrp lasm  collection  and m aintenance  

of typ es
(CC/01 00 02 8S /V D A (9 )K A j ,

A total numbei of 115 accessions are 
being m ainta  ned in the clonal 
germplasm Five accessions identif ed

programme The study revea'ed varietal 
difference in growth ar d nutrition of 
cashew Flowering t'me apple weight 
kernal weight nut weight nut yield and 
she'ling percentage varied m the different 
variet es The concentration of major and 
minor nutr ents differed between plant 
parts and between variehes

5 F o lia r  a b s o rp tio n  of n t r o g e n  and
phosphorus by cashew
(CC 03 00 09 93 /V K A (1)K A U /P G )

The mam objective of the PG investigation 
is to fina out the factors affecting foliar 
absorption of nutrients in cashew as 
compared to root absorotion Variety  
Anakkayam 1 was used for the study A 
leaf washing technique was developed to 
quantify the foliar absorption of C 14 and 
P32 T he absorption and translocation 
were the highest when applied through 
lower surface of younger leaves Greater 
absorption of foliar applied urea was 
obtained when nutrient solution was 
sprayed in 0 05 per cent teepo between 
1100 and 1400 hours directed to the lower 
surface of terminal leaves

The cashew leaves conta n thicker cuticle 
on the upper surface with no stomata and 
thinner cuticle on the lower surface with 
large number of stomata

IN P R O G R E S S

as semi dwarf types ‘or using as male 
parents were added to the germplasm 
The morphological and flowering characters 
were recorded

3 Breeding improved varieties of cashew
(CC/01 00  03 63 /A K M (9)K A J)

During this year among old hybrids H 
3 9 recorded the highest yield (29 80 kg) 
followed by H 4 7 (21 60 kg) Among new 
hybrids H 8 10 and H 7 6 were higher 
yielders Considering the data for last 24 
years H 3 17 recorded an average yield of 
15 kg/tree/year with a shell ng percentage 
of 30 5 H 3 17 has been proposed for 
release
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4 B re e d in g  Im p ro v e d  v a r ie t ie s  by  
hybrid isation
(CC/O1 00 04 73/M DA (9) I CAR)

Two high yielding hybrids H 1598 and 
H 1608 were released as Kanaka and 
Dhana Softwood grafts of these varieties 
are being prepared for distribution to 
cultivators Hybridisation progiammes 
were started during January 1993 mvolv ng 
new cross combinations fcr evolvirg high 
yielding semi dwarf types as per the 
recom m endation of national group 
discussion of cashew research workers

1 BLA 139 1 (Early types,, x P 3 2 
(Panama bold nuts less vigorous type)

2 BLA 39 4 (Medium) x P 3 2

3 V5 (Venguria cluster bearing) x H 1591 
(Boid nut)

5 C om parative yield  tria l in cashew
(CC/01 00 06 67/AKM(9)KAU)

In a com parative yield tria* with 16 
promising types K 22 1 was the higher 
yielder followed by K 10 2

6 Study of prom ising clonal progenies of 
cashew
(CC/01 00 06 67/AKM(9)KAU)

K 10 2 recorded consistently higher yield 
followed by H 3 9 The variety has been 
recommended for release by the zonal 
work shop in the name Sulabha K 10 2 
recorded higher yield and bigger nut size 
It recorded an average yield of 22 kg/tree/ 
year with nut weight of 9 8 g and shelling 
percentage of 29 4 per cent The variety is 
tolerent to stem borer and shows slight 
tolerence to tea mosquito

7 M u lt i lo c a tio n a i t r ia l  o* 18 cashew  
varie ties /h yb rid s
(CC/01 00 07 87/MDA(9)KAU)

Maximum nut weight per tree was recorded 
by varieties H 1608 (8 87) H 2/16 (8 50) 
followed by H 2/15 (8 20) and V 4 (8 07) 
and are significantly superior than the 
control Anakkayam 1 Maximum nut yield/

tree was recorded by M 26 2 (8 30) 
followed by H 1600 (7 63) and H 1608 
(7 18) Consistant superior performance 
was recorded by varieties M 26/2 A new 
multilocationai trial with 13 varieties has 
been started to test the adaptability and 
yield performance of selected cashew 
varieties from AICRP Centres such as 
Baptla Vegurla Vridhachalam and NRCC 
Puthur

8 Com parative yie ld  tria l of p rom is ing  
hybrids/selections of Cashew
(CC/01 00 08 88/PIL(9)KAU)

Highest y.eld of cashew was obtained in 
variety H 16 100 followed by BLA 39 4 
and K 22 1 The results are in confirmation 
with pre^.ous years results In growth 
parameters also K 22 1 and H 16 10 
exhibited superiority

9 Screening of cashew  roo t s tocks at 
nursery stage for the use as dw arfing  
root
(CC 01  00  1 1  93/M DA(9)ICAR)

Seedlings were raised from five vigorously 
growing and five less vigorously growing 
trees Considerable variations were noticed 
among the different progenies in the field 
Less vigorous types could be identified in 
the seedling stage itself observing the 
characters like height girth internodal 
length bark percentage and phenolic 
content in leaves

Project (02) BREEDING FOR RESISTANCE  
TO TEA M OSQUITO AND STEM BORER

10 S creen in g  of g e rm p ia sm  to  lo c a te  

to leran t/resis tan t types to tea m osquito
(CC/02 00 01 88/MDA(4)KAU)

All the accessions ava ilab le  in the 
germpiasm were screened for tea mosquito 
and otherfoliage pests A heavy infestation 
of tea mosquito could be noticed during the 
months July and August 1993 The 
infestation on newly formed flushes ranged 
from 4 78 to 51 70 per cent Based on last 
two years observations nine cashew  
var e ties /types w ere found to be 
comparatively tolerant to tea mosquito
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in fus ta t a d j r  a  2u ' H 3 13
r  a  1 I- 71 » H "  Q H 8 c fo H 159 " 

A 25 2 an j  A 6 2

P -o je c i (0 3 ) C R O P  M A N A G E M E N T  .N 
CASHEW

1 1  N u tr itio n s  s tu d ie s  i r  cash ew  usin g  

clonal p la n tin g  m a te ria ls
<CC 03 00 04 84/MDA( NAPP)

Three leve ls o f NPK w ere  h ied  to fo rm ula te  
a m anuria l schedu le  fo r cashew T l ere 
was no s ig n ifica n t d iffe rence  am ong the 
d iffe re n t fe r t u ze r tre a tm e r*s  in g rth 
spread num ber j f  nuts per p a r ic ie  ana nut 
w e igh t T he  y ie id  per tree  was m axim um  
(15 6 Kg) fo r N ^ K g  and ra n  mum for 
N 0P 2K0 (1 25 kg) Leve ls o f N P and K 
w ere  N 0 300 and 600 g /tree  P 0 200 
and 400 g ^ re e  and K 0 300 and 600 g> 
T e e /ye a r

12 S p ac ing  tr ia l in cashew  using  c lon a l 

p lan tin g  m ate ria l
ICC 03 00 05 82/MDA(1)KAU)

S pacing tr ia l in cashew  is be ng conducted 
to  d e te rm in e  th e  o p tim u m  s p a c in g  
M a x s n jm  y ie ld  per tree  was observed for 
8 x 8 m (5 43 kg) and min mum fo r 4 x 4m 
(1 67 kg) But the  y ie ld  per hectare was 
m axim um  for 4 x 8 m and low est fo r 4 x 
1 2 m

P ro je c t (04) H IG H  DENSITY PLANTING 
TO  IN C R E A S E  P R O D U C T IV IT Y  IN C A SH EW

13 Top w ork ing  'r ia ls  in cashew
(CC/04 00 01 8S/MDA(16)NARP)

The possib ility  of re juvenating unproductive 
cashew  trees by top w ork ing  and grafting 
w ith  h igh  y ie  d 'n g  c lones  at d iffe re n t 
seasons was tr ie d  C onsiderab le  m crease 
was no ticed  in tne  spread of al the  top 
w orked trees H e igh t ana g irth  w ere a so 
i c reased cons ide rab ly  T ree  No 10Ci 
te c o  ded  m a / in u r r  h e ig h t o f 4 6 m 
M axim um  ru m b e r o f pani les per sq m 
was noticed m tree  No 1001 and tree  
No 999 reco rded  th e  h ighest num ber of 
nu ts/pan cle

14 P run ing  and  tra in in g  s tu d ie s  in cashew
(C C /04  0 0  02 8 7 /W D A (1 6 ) NARP

To stuay whether cashew is amenab e to 
p iu n n g  w ithout loss of y ie ld  and to 
standardise the optimum (eve1 of pruning 
Different treatments of prun ng at various 
levels are being tried The growth and 
flowering characters were recorded in 
pruned trees with 10 per cent and 20 per 
cent reduction in canopy ai a height of 
3 m number of panicles per sq m and 
number of nuts/pamcle were maximum  
But maximum girth and spread were noticed 
in control tree

P ro je c t (05 ) S T E M  B O R E R  A N D  T E A  

M O S Q U ITO  M A N A G E M E N T  IN  C A S H E W

15 C h em ic a l c o n tro l o f p e s t c o m p le x  in
C ash ew

(C C /05  0 0  0 77 /M D A (4 )K A U )

Two sprays of endosulphan (0 05 per cent) 
at flowering and carbaryl (0 02 per cent) at 
nut set are found to be equally effective as 
that of th ree sprays A significant 
reduction in tea mosquito infestation could 
be noticed on panicle and nuts after the 
second spray with enoosuiphan But the 
firs t spray with m onocrotophos was 
effective in reducing the infestation by leaf 
minor and leaf roller Cons dermg the 
yield data highest yield was recorded from 
p'ots that received  all th ree  sprays  
monocrotophos (0 0b per centj spray at 
flushing endosulphan (0 05 per cent) at 
flowering and carbaryi (0 02 per cent) at 
fruiting stage

15 C o n tro l o f s te m  a n d  ro o t b o re r  in
cas h e w  p ro p h y la c tic  tre a tm e n t

(n C /05  00 02 8 9 /M D A ^ 'K A U )

•nfestaton by stem and root borer was 
considerably reduced in all thetreatm ents  
for the frs t two months after application 
Neem oil and sevidol were found to be 
the best and w ere effective for three  
months

KeralaAgrscjf ura. J verstty Res^arcf Report 1993 94 63



17 S tud ies  on b io -ec o lo g y  of pests and  
survey of pest com plex  and th e ir natural 
en em ies
(C C /05  00 03 88 /M D A (4)K A lj)

Tea mosquito infestation on tender nuts 
was maximum during April 1993 and on 
panicle it was maximum during February 
94 No mfestat on could be noticed during 

August and September 1993 Leaf miner 
infestation and leaf roller infestation were 
comparatively low during flushing season 
The natural enemies and other agents 
noticed in the unsprayed area were ants 
spiders miridougs chrysopa honeybees 
and flies

18 B io lo g y , b io n o m ic s  and  c o n tro l of 
cashew  stem  borer
(C C /05  00 04 85 /P IL /K A U )

Report not received

Pro ject (06) E V O LV IN G  RED ROT 
R ESISTAN T AND FLO OD TO LERA NT  
V A R IE T IE S  O F S U G A R C A N E  AND  
S T A N D A R D IS A T IO N  OF A G R O ­
TECHNIQ UES

19 E vo lu tion  of sug arcane  va rie tie s  for 

the  d if fe re n t  a g ro -c lim a tic  tra c ts  of 
K erala  and flu ff exchange  program m es  
- 1985 series
(C C /08  00 84 /TLA  (9) K A 0/N P)

Results of farm trials conducted at five 
locations in Pathanamthitta and Alleppey 
districts proved that Clone 527/85 is 
superior in yield and other qualities and 
res stant to red rot disease In the farm 
trials the highest yield of 93 1 t/ha was 
recorded by Clone 527/85 while the 
control variety Madhuri recorded an yield 
of 85 8 t/ha

The release proposal for the variety Cul 
527/85 has been submitted

20 E vo lu tion  of sug arcane  va rie tie s  for 

the  d if fe re n t  a g ro c lim a tlc  tra c ts  of 
K erala and flu ff exchange  program m e  

1986 series
(CC/0S 00 04 85  IC 4 P )

Three clones 81/86 519/86 and 536/86

promoted for farm trial are being multiplied 
for conducting farm trial durirg next season

21 E vo lution  of sugarcane v a rie tie s  fo r the  

d iffe ren t ag roc lim atlc  trac ts  of Kerala  
and flu ff exchange program m e 1987  

series
(C C /06 00 05 86/TLA(9)KAU)

Three clones 1150/86 2604/87 and 2606/
87 were multiplied for conducting farm trial 
in the next season 1993 94

22 Evo lution  of sugarcane v a rie tie s  fo r the  

d iffe ren t ag roc lim atlc  tra c ts  of K erala  

and f lu ff exchange p rogram m e - 1988  

series
(C C /06 00 06 87/TLA (9)K A U )

Cul No 1740/88 was found to be tolerant to 
flood situations and is having H R brix of 
20 to 21 8 and recorded a cane yield of
88 47 metric tonnes Hence it was proposed 
for farm trial

23 Evo lution  of sugarcane va rie tie s  fo r the  

d iffe ren t ag roc lim atlc  trac ts  of K erala  

and flu ff exchange p rogram m e - 1989  
series
(C C /06  00 07 88/TLA (9)K A  J)

Comparative yield trial was conducted with 
15 promising clones and five clones were 
selected for second comparative yield trial 
Results of comparative yield trial have 
shown that clone No 2217 and 1286 were 
on par in yield with check variety Madhuri 
Clone No 596 recorded the maximum 
mi liable cane

24 Evo lution  of sugarcane v a r ie t ie s fo r th e  
d iffe re n t a g roc lim atic  trac ts  of K erala  
and f lu ff exchange program m e - 1990  
series
(C C /06 00 08 89/TLA (9)K A U I

(a) 1990 series

The first clonal trial with 54 genotypes 
were conducted during the period under 
report The results revealed that about 24 
genotypes have shown lesser response to 
red rot d isease and have recorded
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comparatively high MCG cane yield and 
sucrose per cert and it was advanced to 
second clonal trial Among the clones 
eva‘uated in the first clonal trial genotype 
264 recorded maximum cane yield followed 
by Accession No 104

(b) 1991 seriec

The result of the screening test carried out 
for red rot reaction studies in 64 
genotypes revealed that 9 numbers were 
found to be moderately resistant and 9 
numbers moderately susceptible Based 
on cane yield MCC sucrose per cent and 
reaction to red rot disease 15 genotypes 
were selected and advanced to second 
clonal trial The clone No 288 recorded 
maximum yield

(c) 1992 series

Clonal multiplication trial with 99 genotypes 
was conducted during the period under 
report The genotypes that have shown 
resistance to red rot disease and that have 
recorded maximum cane yield sucrose 
per cent and nullable canes were selected 
A bout 52 genotypes se lected  w ere  
promoted for first clonal trial

(d) 1994 series

During the year under report fluff obtained 
from the Sugarcane Breeding Institute 
under sixteen cross combinations were 
raised Fluff was sown in the nursery and 
2548 seedlings were transplanted to the 
mam field

25 Zonal va rie ta l tr ia l fo r iden tify ing  ea ily  

and m id -la te  m aturing  varie ties
(C C /06 00  11 90 /T L A (9) KAU)

(a) 1990 1991

The performance of the vanehes tested 
under early group and mid late group were 
not found *o be superior to the check 
varieties

(b) 1991 1992

The varieties tested in the early group 
were not founa to be superior *o the check

varieties In the mid late group varieties 
Co 88017 and Co 88021 out yielded all 
the cheuk varieties ip  cane yield a n d  

commercial sugar percentage These 
cultures were recommended for farm trial 
in the Zonal Workshop Farm trial is being 
conducted with Co 88017  a superior 
variety

(c) 1992 1993

Among the varieties tested under early 
group Co 87623 was found to be superior 
than the check v a rie tie s  But the  
performance of this varie*y in the first 
ratoon crop was on par with the check 
varieties

None of the varieties under mid late group 
were found to be superior than the check 
varieties in the first ratoon crop while in 
the second plant crop Co 89026 was found 
to be superior than the check varieties

(d) 1993 1994 series

Among early and mid late va rie ties / 
cultures none of them had out yielded the 
check variety Madhuri with respect to yield 
CCS/ha and M CC/ha m the first plant crop 
experiment

(e) 1994 1995 series

Field experiment was laid out during 1994 
for evaluating the varieties under early 
and mid late group

26 C h arac te risa tion  of ^ugarcane so ils  in 

Kerala
(C C /06  00 14 90 /TLA (3)K A U )

A survey of different sugarcane tracts has 
been conducted

27 S tudies  on b io fe rtilize rs  fo r  sugarcane
(C C /06  00 17 93/TLA  (5) KAU)

To find out the beneficial association of 
Azospirillum and Azotobacter in sugarcane 
a field experiment has been started at 
S ug arcan e  R esearch  C e n tre  at 
Menonpara
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28 S tudies  o il the e 'fe c t  of p iessm ud  ,n 

com bin atio n  w itn  rock  phosphate  as 

phosphatic  fe rtiliz e rs  in sugarcane
(CC/06 00 18 03 TLA (3 KAJ)

To study the effectiveness of pressmud 
and rock phosphate applied alone and in 
combination *0 sugarcane crop a field 
experiment has bee" started at Menonpara

29 S tu d ie s  on th e  in te g r a te d  u se  of 
nitrog en  w ith  su lp h ita tio n  pressm ud in 
sugarcane (A IC R P  tria l)

To reduce the reliance of nitrogeneous 
fertilizers through utilization of renewable 
organic sources the field experiment was 
conducted at Sugarcane Research Centre 
at Menonpara The results indicated that 
us“ of pressmud 4 tons/ha as a fertilizer 
a'ong with nitrogen was found effect ve for 
mcreasmg the yield of sugarcane

30 N u tritio na l need of sugarcane ratoon  

crop w ith  and w ith o u t m ulch (A ICRP  

tr ia l)

To find out the nutritional need of 
sugarcane ratoon crop and to study the 
effect of mulch on weed control and 
improving soil fertility the field experiment 
has been started  at T h iru va lla  and 
Menonpara in mulched plots weed growth 
was comparat vely less

31 A g ro n o m ic  e v a lu a tio n  of p ro m is in g  
sugarcane g en o typ es  (A IC R P tria l)

To study the ideal time of planting of 
suitable genotypes and economic dose of 
fertil sers the f eld experiment has been 
started  w th v a rie tie =  M adhuri 
Thrumadhuram and Co 86017

32 P ro ,ect (07) E vo lu tion  ot high yie ld ing  
cocoa typ es
(CC/07 00 01 84 /V K A fi6 )C a d  ncna Ltd 1

Germpiasm collections are maintained 
w hich invo've varieties from U K research 
stations in India superior variet es from

far r ers field and exotic t o 1 ecti ins  
•ntrodjct or of cocoa germpiasm from IK  
was continued during the pe tod mftcen 
clones resistantto vascular -.freak a e c?i k 
disease co!iec*ed from fa rm e r  field were 
ma r taned  tor the proposed breeding for 
resistance to this disease Three clones 
f on  CPCRI station Vittal were also added

33 Cocoa breeding
(CC/07 00 02 84 VKA ( i6)Cao Ind a ota \

The hybrids and pa.ents of se les 1 il 
and III plants of progeny trial CYTl & S' 
inbreds (S, & S2) series TV hybrids and 
plants of scion orchard were m a in lin e d  
Hand pollinations for the III stage breeding 
were continued Selfmg was also done m 
some newly flow ered clones of 
germpiasm VI to assess the nature of 
incompatibility

A comparative yield trial with 45 high 
vie'dmg clones was planted Tw erty  six 
hybrids were planted in progeny row trial 
Another set of 23 hybrids were selected for 
progeny row tr.al during June 94

Project (08) STANDARDISATION OF 
M A N A G E M E N T  P R A C T IC E S  FOR  
COCOA

34 S tudies to determ ine optim um  shade  

req u irem ent fo r Cocoa
(CC 08 00 01 84/VKA (16)Cad India a d  )

Shade manipulation was found to have a 
substantial effect on yie'd of cocoa there 
being a consistent and conspicious  
increase  with in creas ing  leve ls  ot 
illumination the highest being in the 
open The increase was however much 
more in the unirrigated set than in the 
irr gated Comparing the high shade and 
no shade situations the extent of y.e.d 
ncrease is about four t mes in unimgated 

set while if is orly about * 5 times in 
irrigated set

35 T ria ls  on tra in ing  and pruning  of cocoa
(CC/08 00 02 84 VKA (i6)Cad India Ltd ,

In the early years of the trial jnpruned
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control recorded higher yield Since 1988 
89 the treatment differences ceased to 
be statistically significant, eventhough the 
control of no pruning recorded highest 
mean yield However in 1992 93 one 
treatment receiving pruning recorded the 
highest mean yield unlike the previous 
records of the highest yield for unpruned 
control

36 Standardisation of procedure for top
working
(CC/08 00 04 88/VKA(l6)Cad India Ltd )

Success rate of top working following 
snapping of stem and budding on the 
chupons developing below the point of 
snapping was found to be 100 per cent 
The snapped portion was removed only 
after at least two leaves of the scion shoot 
hardened Budding on hard bark gave a 
verv low success rate A procedure for top 
wc sing has been standardised Such top 
worked plants appeared to grow faster and 
give heavier yield than r e.’ budded 
plants Top working „o rtm ut i in the 
gennplasm block A l't fc p 'a n 'j upworked 
she ed vigorous growth

Project (09) DISEASE MANAGEMENT IN 
COCOA

37 Survey of Cocoa diseases In Kerala
(CC/09 00 01 87/VKA(16)Cad India Ltd )

Disease survey was carried out in main 
cocoa growing districts of Kerala Vascular 
streak die back white thread blight black 
pod P hytophthora  pod rot Phytophthora  
canker C olle to tnchum  pod rot leaf spot 
and zinc deficiency symptoms were the 
common diseases observed during the 
survey During the year under report 
incidence of vascular streak die back was 
noticed for the first time in Thrissur district 
This disease is spreading at an alarming 
rate all over Kerala Seedling blight leaf 
blight and Phyllostic ta  leaf spot were 
noticed in the farm Vascular streak die 
back C olle to tnchum  leaf spot and pod rot 
were noticed from Mannar area of Alleppey 
District In Idukki district along with the 
above diseases an unidentified thread 
blight disease was also noticed

38 Studies on Vascular streak die back
(CC/09 00 02 91 VK A (16)C ad India L»d i

Fungicidal cor rol trial was co id ci

•  • •
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7. Pulses & oil seeds

HIGH LIG HTS
•  Two grain cowpea varieties namely V 317 and V 276 were identified as highly 

resistant to cowpea aphid borne mosaic virus (CAMV) by screening 59 cowpea 
varieties/types

•  From a line x tester analysis involving 15 hybrids and eight parents the cross 
combinations Pusa 103 x C 0 2  Pusa 103 x ML 131 PDM 139 x Pusa Baisakhi and 
PDM 146 x PDM 13^ were found the best specific combiners for yield and drought 
resistance

•  From a germplasm evaluation of 50 horse gram genotypes the variety V 34 was found 
to have maximum dry matter pi eduction arc* 1 ave the maximum hardest mdex

•  A study on seed dorm mcy in groundnut ha1- shown that dormancy is controlled 
polygenes Seed treatment with 1 1000 HgCI2 for ive minutes was found most 
effective for breaku dormancy

4 Application of 22 5 kj i 0 5 per hectare and treahnent of seeds with sodiun
molybdate at the rate of g per kg s^eds together have recorded maximum value 
'or branching LAI chio.opLyi content pods per piant s-eds per pod pod leng n 
hnndred seed weight harvest m Jt xa crude protem content and grain yield in cowpea

C O N C L U D E D  EX PER IM EN TS
1 Com bining a b ility  and gene action in 

green gram  (V ign a  rad ia ta  (L ) W ilczek)
(Pos/01 00 15 92 /A C V  (9) KAU/PG)

This PG project was initiated during 1992 
with the objective of estimating g c a and 
s e a  and understanding the gene action 
involved in combining yield with drought 
tolerance in green gram

Three drought tolerant lines were crossed 
with five high yielding testers in a line x 
tester analysis and fifteen hybrids and 
eight parents were evaluated

From the combining ability analysis both 
g c a and s e a  were found important for

root/shoot ratio harvest index root spread 
leaf proline content number of pods per 
plant seed yield and biological yield This 
showed that both additive and non additive 
gene actions are there for the expression 
of these characters

Based on g c a effects among the lines 
PDM 139 has shown the best performance 
on various yield and drought resistant 
characters Among testers ML 131 and 
CO 2 were good parents which had better 
g c a for most of the yield and drought 
tolerant characters

Among the different crosses tested Pusa 
1 0 3 x 0 0  2 Pusa 103X M L 131 PDM 139
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x Pusa Baisakhi and PDM 146xP D M  134 
were found to be good specific combiners 
for yield and drought tolerance Since the 
study indicated the predominance of non 
additive gene action commercial use of 
hybrid vigour is suggested for the crop 
improvement even though it is practically 
impossible in a legume crop The mean 
performance of line (L) testers (T) and 
hybrids (LT) are given below in Table 1

Table 1 Mean performance of line 
testers and hybrids

Treatm ents
Seed
yield

(kg/plot)

Biological
yield

(kg/plot)

Ha vest 
index

h t , 10 97 17 29 0 63

l , t 2 16 47 35 73 0 46

5 85 10 13 0 58

L1T 4 4 14 9 03 0 46

I T 10 86 23 83 0 45

7 38 11 52 0 64

L 10 79 12 55 0 83

3 11 5 48 C 55

l 2t  a 19 36 23 ^4 0 81

17 35 27 25 0 78

L,T 7 53 11 54 0 65

! 15 34 21 0! 0 73

1 13 2 89 e 4 7 0 45

J 4 4 48 9 0 47

l 3t 5 13 98 20 n 0 69

1 2 40 j 5 6 c 0 43

2 2 50 87 30 0 35

L3 2 48 6 19 0 40

T , 5 02 13 02 0 39

' 2 5 48 13 60 0 40

t 3 3 11 12 23 0 25

T 4 2 59 8 18 0 31

7 58 13 38 0 56

M SE 0 089 0 328 0 001

C D (0 05) 0 492 0 942 0 055

2 G erm piasm  evaluation  In horse gram  
( D o llchos  b lflo rus  L )
(POS/01 00 16 92 VKA(2)KAU/PG)

The PG project was initiated in 1992 with 
the objective of studying genetic diversity

and physiological analysis of crop growth 
so that promising types can be identified 
for further breeding programmes

Fifty genotypes of horse gram of different 
geographical origin were collected and 
grown in a 50 x 2 RBD Destructive 
sampling method was followed for the 
physiological analysis of growth

Among the characters studied length of 
pods and number of pods per plant have 
shown maximum heritability and genetic 
advance indicating their amenability for 
selection

Correlation studies indicated maximum 
correlation of yield with number of seeds 
per pod and number of pods per plant 
Association studies among different traits 
showed positive significant correlation of 
character pairs plant height and length of 
pods number of primary branches and 
number of pods par plant days to 50 per 
cent flowering and days to maturity length 
of pods and number of seeds per pod and 
100 seed weiqrtt and days to maturity

Divergence analysis gave eleven cli ters 
of which cluster II and VI showed m a x  j  ~i 

distai te  The members of these two 
clusters can he considered for select on 
as ca n t dates for hybrid iza tion  
programmes

The p hysio log ica l growth analysis  
suggested that ideal plant type will be one 
in wl ich maximum dry matter production 
net assimilation rate and leaf area index 
were observed during middle growth stage 
with an efficient partitioning ability for dry 
matter towards reproductive parts

The d irection  that fu tu re  breeding  
programmes in horse gram to be planned 
based on the above findings is suggested 
as future line of work

3 Screen ing  cow pea ( V lgna ung ulcu la ta  

(L ) W a lp  ) ty p e s  fo r  re s is ta n c e  to  
cow pea aphid  borne m osaic d isease
(POS/01 00 17 92 /A C V (2)K A U /P G )

The PG project was initiated in 1992 with 
the objective of identifying genotypes of

Kerala Agricultural University Research Report 1993 94 69



cowpea with resistance to cowpea aphid 
borne mosaic disease (CAMV)

Fifty nine grain cowpea genotypes were 
screened for resistance to CAMV through 
sap inoculation techniques under field 
conditions B iological observations  
including scoring for CAMV and other major 
pests and diseases were taken on the 50 
plants raised per plot at 25 x 15 cm spacing 
in a 59 x 2 F)BD trial undertaken during the 
Kharif 1992 season

The disease score on CAMV on the 59 
genotypes ind icated  that only two 
genotypes namely V 317 and V 276 were 
completely resistant to the disease The 
variety C 152 has recorded the highest 
percentage of infection followed by Varkala 
local There were sixteen varieties with an 
infection percentage below five to be 
mentioned as highlv trlerant and seven 
with infection percentage above five and 
below ten to be mentioned as tolerant

Analysis of variance o* f teen characters 
as listed in Table 2 have An sigmtkant 

fferences among genolyc  ̂ xcept one 
i ainely the hairiness of le

Genotypic and phenotypic var ancc were 
uDser*ed to be maximum for plart . eight 
at maturity and minimum foi m nber of 
hairs on leaf High values of GCV ana 
PCV were observed for the intensity of 
Cercospora leaf spot rust disease CAMV 
and number of hairs on leaf High 
heritability estimates were recorded tor 
length of pod number of primary branches 
and hundred seed weight showing lesser 
influence of environm ent on these  
characters G enetic  advance as 
percentage mean was higher for 
Cercospora leaf spot pea aphid infestation 
rust disease infection length of pod 
number of primary branches per plant and 
100 seed weight

Correlation studies have revealed that the 
seed yield per plant has shown a positive 
significant correlation with number of seeds 
per pod length of pod and 100 seed

weight But CAMV infection recorded a 
negative correlation with seed yield per 
plant
Based on genetic divergence studies 59 
varieties were grouped into eight clusters 
The maximum divergence was observed 
between cluster V and VII indicating their 
better utility as parent source for 
recombination breeding programme

4 Seed dorm ancy In groundnut
(POS/02 00 11 67/VKA(2)KAU/PG)

The Ph D project was initiated in 1987 
with the objective of finding the inheritance 
and physiological cause of dormancy and 
practical method to break it

Two hundred and seven genotypes of 
groundnut belonging to three botanical 
groups were evaluated for seed dormancy 
h ~>g germination at 1C days interval 
Thr part responsible for dormancy wa& 
as ased by subjecting seeds with withojt 
and pint ''d testa and also excised 
embryonic -is to germination Various 
pre sowing treatments were also tried to 
break the dormancy Dormant types were 
crossed and F1 F2 and F3 generation 
were evaluated ior seed dormancy to study 
tne inheritance pattern

Wide variability was seen among the 
genotypes for dormancy in all the three 
botanical groups (see Table 3) It was also 
found that the nature of breakage of 
dormancy was not dependant on the period 
of dormancy of botanical grouping The 
cotyledons were identified as the seat of 
causal agents for dormancy Leaching 
improved the germinability of seeds only 
on removal of testa HgCI2 in 1 1000 
dilution lor five minutes was the most 
effective treatment for breaking dormancy 
Observations on the behaviour of F, F2 
and F3 generations revealed that 
dormancy is controlled by polygenes 
The distributions of genotypes based on 
dormancy period is given in Table 3 and 
the effect of leaching on the germinability 
of groundnut types in Table 4
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Tad e 2 r^e o ty j ic an 1 p ’ e otvp c coeffi lens of varsat on h e n ta b ili’ y and genetic  
adv s ic e  or 9 c o *p e a  gen tynes

S1 Ch srau ei 
No

M ear GCV PCV M 2 ( o GA on
°o mean

1 D a y ^  tu  h rs i 
flOWPI ,

2 Days to m atu rity

3 Numbe r of hairs 
un t area o f lea f

4 N um ber of p rim ary 
b ranches per p lant

5 N um ber of secondary 
b ranches per p lant

6 N um ber of pods 
per p lant

7 N um ber of seeds
p e r  DOd

8 Length of pod fern)

9 H und reo seed 
we ght 'g ;

10 Sepd y ie id  per 
plan a

11 CAM V n u m b e r of 
p lan ’ s in ’ ected)

12 C ercospo ra  >ea’ 
spo t score)

13 Rust d isease
| Is C O It )

i
j 14 c ea a c i d
| nfpsf-stion
 ̂ O c;

15 E d la c H rd
j in fes ta tion

(score

o9 58 

6 13

11 73 

14 57

^ 33 7 7Q 47 34- 7 59

8 04 8 04 58 06 9 62

89 72 24 80 30 34 66  84 41 78

2 02 65 05 128 94 18 23 48 41

2 59 23 69 25 97 83 30 44 56

11 99 18 11 29 46 37 79 22 94

9 87 14 68  45 21 13 68

27 72 28 82 95 o l 54 92

10 50 24 12 27 27 ' ’ 8 23 43 94

14 20 23 06 33 43 47 56 32 75

19 78 68  07 96 44 49 81 22 48

1 42 72 73 87 56 68  98 97 88

70 f'3  99 78 49 26 58 06

i  50 46 7g 60 62 59 58 65 87

1 29 4 4  98 7R 79 32 5P 29 84

1 o n
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Table 3 D isfnbut on of groundnut genotypes based on per ods of Dormancy

—  —  —

Botan.cai
group

Per od of aom  a n c y (days)

0 10 20 30 40 50 60 70 80 90 100 r o
3

Hypogaea 0 0 1 e 3 s 55 40 32 12 14 0 7

Vulgaris 0 0 2 3 i 1 0 0 0 o 0 0

Fast.gia+a 0 0 0 0 0 0 0 0 0 0

Total 0 0 3 9 34 56 40 32 12 14 0 7

Table 4 Effect of leaching on the germinabihty of groundnut types

G eno typ es In tac t seed  

12 24
hours hours

G erm ination  (% )'

Seed w thout tes ta  

12 24
hours hours

U ntreated

Control M ea n

1 IC G  198

2 IC G  1002

3 C G  2471

4 iC G  2 5 2 3

5 IC G  4 3 2 6

6  IC G  8 2 1 8

t  IC G  8281

M ean

0 2 9

(0 C)

0 29  

v0 0)
51 95 71 56

(62 0 1 ) (89 99)

60 69 78 85

(76 04) (96 26)

53 13 73 57

(64 0 0 ) (92 0 0 )

56 80 73 69
(70 0 0 ) (92 1 1 )

60 69 81 87

(76 04) (98 001

56 79 78 84
(70 0 0 ) (96 25)

55 56 73 57

(68 0 2 1 (91 99)

56 51 75 99

(69 55) (94 14)

0 2 9  

*0 01
61 76  

(77  61)

6 9  77  

(88  04)

63  35  

(79  8 8

65  25  

(82  47)

71 28  

(89  701

67  82  

(85  75)

6 4  5 7  

(81 56)

CD (0 05 ) V arie ty  m ean s  3 14

T re a tm e n t m eans 1 6 8
In teraction  N S

*  Arc sine transform ation  w as done F igures n p arenthesis  ind ca te  va lues in the  ong ina i s c a le
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Table 5 Yield and y eld aTiibutes of cowpea as influenced by di^e^ent levels of 
phosphorus and moiybdenum

Treatm ent Number 
of 

pods 
piant 1

Length
of

pod
'em

Number 
o' 

seeds 
pod 1

Hund ed 
seed 

weight

Grain 
yield 

Kg ha 1

Total dry 
m atte1- 

product on

kg ha 1

Harvest
index

P i 1 0 1? 99 13 26 8 82 685 00 2637  92 26 06

P 2 13 18 14 73 15 20 10 ’ 3 1147 00 3254  25 35 14

P 3 13 26 15 09 14 93 10 39 1152 67 3264  83 35 23

P 4 11 63 14 2 2 (4  71 9 65 965 17 2888 83 33 41

CD (0 05) 0 30 0 1 1 0 34 0  2 0 13 09 54 32 0 71

M 0 9 90 13 23 13 60 9 18 821 75 2787  83 29 42

M , 1 2  62 14 54 14 59 10 03 1028 00 3011 83 33 71

m 2 12 93 14 63 14 96 9 93 1065 75 3150  25 33 45

12 75 14 63 14 95 9 84 1034 33 3095 2 33 26

CD (0 05) 0 30 0 1 1 0 34 0 2 0 13 09 54 32 0 71

5 Phosphorus and molybdenum nutrition
in cowpea
(PO S/03 00 05 89 /A C V (1;K A U /P G )

This PG project was initiated during 1989 
with the objectives of estimating optimum 
dose and mode o* seed treatm ent of 
molybdenum and to assess the interaction 
e f fec t b e tw een  phosphorus and 
moiybdenum and to work out the economics 
of their nutrition Nine levels of sodium 
m olybdate and two methods of seed 
treatment were tr ed under pot cjlture  
Based on the results of this a field 
experiment with four P 20 5 levels and tout 
sodium molybdate levels was conducted 
The cowpea variety C 152 was used for 
these experiments

(The results have shown that maximum 
significant va'ues for grain yield and dry 
matter production was recorded by tne

treatment of 1 5 g of sodium molybdate 
per kg of seed The combined effect of 
phosphorus and m olybdenum  was 
benehcial in improving the growth and 
yield of cowpea Maximum dry matter 
production and grain yield were 
obtained by the treatment that received 
22 5 kg P20 5 per hectare in conjunction 
with 1 5 g of sooiurn molybdate per kg 
seed Based on dose response  
relationship  and the econom ics the 
optimum dose was found to be 28 kg P20 5 
per hectare and 1 37 g sodium molybdate 
per kg of seed) Further experiments with 
different sources of molybdenum and 
phosphorus were suggested as future line 
of work

The yield and yield attributes of cowpea as 
in fluenced  by d iffe re n t leve ls  of 
phosphorus and molyDdenum are given m 
Table 5
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E X PE R IM E N T S IN PROGRESS

Project (01) Breeding for yield quality  
and pest and d isease res is tan ce  of 
pulses

1 Id e n tif ic a tio n  of htgh y ie ld in g  greer 
gram  v a rie tie s  adap ted  to  surrm er rice  
fa llo w s  of O ra ttu k a ta
PGS/01 00 1 ° 1 /i< Y V l9 /K A J / \P ) )

During the summer of 91 92 34 greer 
gram varieties were screened in a 34 x 2 
RBD trial and 12 varieties were promoted 
for CYT The first CYT was conducted 
during the summer of 1992 93 and Pusa 
8973 was found to be the highest yielder 
The second CYT was grown during the 
summer of 1993 94 and the results are 
being tabulated

2 Evo lu tion  of high y ie ld ing  va rie ty  of 
co w p e a  w ith  s y n c h ro n is e d  m a tu rity  

suited  fo r the sum m er rice fa llo w s  of 
O n a ttu k a ra
(POS/01 00 U  S K Y M (9)K A 'I \ P '

P2 generat on of the fo'low ing cross 
combinations w ere grown in garden land 
during the winter of 1993

SI Cross combination 6 No of
No seeds

sown
plants

es*a
bl shed

1 V2 x COVU 623 75 25

2 CO 3 x COVU 623 135 38

3 COVU 358 x CO VU 623 20

4 COVU 8456 x COVU 623 45 14

5 V 118 X COVJ 623 oG 1

The F3 families were grown in garden 
land during the summer of 1993 94 
The resuits from this trial are being 
tabulated

3 Genetic ana!ys s of b io log ica l m 'to q ’ fi 
fixation  and yield ro rrp o n e n 's  ip 
cowpea ( V n n s  I nguic^Sata  (Linn ) 
Walp )
(POS Ct 00  IS  90/ACv- r-0KA PC)

T he fie ld  exper ments as per technica l 
programme were over bv 1392 93 its«l* 
The sta tis tica l analysis and in te rpreta tion 
of data are continued during the year u rd e r 
report The results w ill be presented in the 
fina l report

4 Inter specific cross compatibil ty in the 
genus Sesamum
(POS/01 00 14 9 0 /A C V (Q)K A U /FG '

Since the P G student has d iscontinued 
the studies perm anently th is  pro ject was 
re a llo tted  to a new s tuden t w ith  new 
number (POS/01 00 25 94)

5 V ariab ility  of b io log ica l n itrogen  
fixation traits and yield components in 
black gram ( Vigna mungo (L ) Hepper)
(PO S /01  00  18 93/V K A (2 KAU/PG)

Pot cu lture  and f eld experim ents were 
conducted and biometric, obse-vahons on 
n itro g e n  f ix a t io n  t r a its  and  y ie ld  
components were co llected The sta tis tica l 
analysis of the  data is continu ing

6 Genetic analysis of productivity and 
quality parameters in rice bean (Vigna 
ungu'culata  (Tnumb ))
(POS/01 00 19 93 A C V (9)K A U /P G j

F ie ld  e xp e rim e n ts  and qua  tty fa c to r  
analysis over S ta tis tica l analysis of the 
data is being done

7 Breeding aphid resistant high yielding 
gram type cowpea varieties ( Vigna 
unguicu 'ata  (L ) Walp )
(PCS 01 01 20 93 /A C V (u ; KAl> P G

Because of change m technica l programme 
as per decisions taken in 43rd PRC the 
fie ld experim ents could not be la id out 
W orks will be com m enced dunng kharif 
1934 95
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B G enetic  Im provem ent of gra in  cowpea  

fo r the  sou thern  region
(POS/01 00 21 93/A C V(9)K A U /N P))

A germplasm of 68 types / varieties was 
raised during summer 1993 Based on 
yield plant type and maturity 30 types 
w ere  se lec ted  fo r IE T  which was 
conducted during kharif 1993 The results 
indicated that COVU 85020 is the highest 
gram yielder followed by COVU 358

The IET was repeated in rice fallows during 
1994 summer in which the variety COVU 
810 gave the highest grain yield followed 
by DPLC 210 and COVU 358

From the segregating P G materials grown 
eight promising cultures were isolated and 
maintained

» V  t&a gram  advanced varie ta l tria l 
(POS/01 00 22 93/PTB (9) ICAR)

No work during the per od un-^ r report

10 M ain tenance and eva luation  ;i cowpea  
germ p lasm
(POS/01 00 23 93 P 1B <9)K 'U )

No work during the period under report

11 Gene ac tio n  and com bin ing ab ility  in 

gram  cowpea ( Vtgna ungu 'cu /ata  (Linn ) 
W alp  )
(POS/01 00 24/94/A C V (9)K A U /P G )

Work not yet started

12 In te rs p e c ific  cross com p atib ility  In the  

genus Sesam um
(POS/01 00 25 94/A C V(9)K A U /PG )

Different species of Sesamum  both wild 
and cultivated were collected and grown 
for preliminary observations

13 F ie ld  potentia l and adap tab ility  of black  

gram  genotypes fo r rice  fallow s
(POS/01 00 26 94/A C V(9) KAU/PG)

Work not yet started

Pro ject (02) Breeding fo r y ie ld , quality  
and pest and disease resistance of oil 
seeds

14 V arie ta l eva lu a tio n  fo r sesam e
^  (PO S/02 00 01 87 /A C V (9 )IC A R )

An initial varietal trial with 30 varieties and 
advanced varietal trial with six varieties 
were conducted during summer 1994 at 
RRS Kayamkulam AVTS 29 and AVTS 
5 have recorded the highest seed yield 
respectively for the two trials The oil 
content varied from 52 9 per cent to 53 05 
per cent The work is continuing

15 In itia l eva lu a tio n  tr ia l on g ro u n d n u t  
^ (Span ish  bunch)

(P O S /02  00 02 87 /A C V (9 )IC A R )

An advanced varietal trial with seven 
vaneties was conducted during the summer 
of 1994 The highest pod yield and haulm 
yield were recorded by AIS 9310 which 
also showed tolerance to tikka and rust 
disease The on content of this variety 
was 54 per cent

16 V a rie ta l tria l on g ro u n d n u t (Spanish  
v bunch early )

(PO S/02 00 03 90 /A C V (9 )IC A R )

An initial voiietal trial with 11 varieties was 
conducteo during summer 94 The highest 
pod yield and haulm yield were recorded 
by the variety INS 9313 whn h showed 
tolerance to tikka and rust disease

17 Iden tifica tio n  of g ro un dn ut v a rie ties  
for southern  reg ion
(P O S /02  00 07 83 /A C V (9)K A U /N A R P )

Ten promising types/varieties selected 
from the IET were grown in a CYT with 
three replications during summer 1994 
Another CYT with nine cultures derived 
from the hybridization done earlier was 
also raised Forty five elite types were 
maintained

18 G erm plasm  m ain tenance in sesam um
(PO S/02 00 08 85/K Y M (9)K A U /N P )

The evaluation trials during summer 1994 
were lost due to heavy rain during February 
1994 The lines are being maintained by 
sowing them in garden lands
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19 Breeding programme to develop early 
m aturing groundnut varie ties  for 
summer rice fallows of Onattukara
(POS/02 00 09 85/KYM(9)KAU/NP)

No work during the period

20 Hybridization programme in sesame for 
developing high yielding varieties for 
rice fallows of Onattukara
(POS/02 00 10 85/KYM(9)KAU/NP)

CYT trial laid out during summer 1994 was 
lost due to heavy rains during February 
1994

21 Pure line selection in sesame variety 
Pattambl Local
(POS/02 00 12 83/Ptb(9)KAU)

No work during the period

22 Cataloguing of groundnut germpiasm
(POS/02 00 13 83/MNY(S)NARP)

No work during the pe d

'>3 Selection  of higl y  ling  short 
duration varieties of se - >m suitable 

- for rice fallows and uplstnj 
jPOS/02 00 14 91/KVM(9)KAb)

Two CYTs one in summer rice fallows and 
the other in uplands were conducted during 
summer 1993 using 14 test materials and 
two checks In both trials the variety CST 
785 gave the maximum seed yield The 
trial was repeated during summer 1994 
which was lost due to heavy rains during 
February, 1994

24 Genetic analysis of seed dormancy and 
productivity in groundnut (Arachla 
hypogaea L )
(POS/02 00 15 92/VKA(2)KAU/PG)

No work during the period

P ro je c t (0 3 )  S ta n d a rd iz a tio n  of 
agrotechniques for pulses and oil seeds

25 P-Molybdenum interaction study in 
groundnut

No work during the period

26 Sulphur and boron nutrition of ground­
nut var TG-3
(POS/03 00 03 90/ACV(1) KAU/PG)

No work during the period

27 Agronomic management of promising 
genotypes of cowpea
(POS/03 00 06 89/Ptb(1)ICAR)

No trial during the period

28 Use of molybdenum and boron as foliar 
spray in cowpea
(POS/03 00 07 89/VKA(1)KAU)

No work during the period

2 ^ctillzer management of groundnut 
sesemum sequential cropping system
(POS/03 00 08 B7/ACV(1 )ICAR)

No work our ng the period

30 Studies on component contribution in 
cowpea production
(POS'03 CO 09 89/PTB(1)ICAR)

The two levels of inputs namely traditional 
and improved varied significantly in 
affecting the yield The varietal factor also 
significantly affected the yield Improved 
variety and improved fertilization gave 
significantly higher yield over local variety 
and fertilization But the traditional and 
improved methods of weed control had no 
significant influence on grain yield

31 Agronomic management of promising 
genotypes of mung bean
(POS/03 00 10 B9/PTB(1)ICAR)

No trial assigned during the period

32 Response of mung bean to phosphorus 
and zinc application
(POS/03 00 11 89/PTB(1)ICAR)

No trial assigned during the period

(POS/03 00 02 89/ACV(1)/KAU)
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33 P ro d u c tiv ity  o f g ro u n d n u t ( A r a c h ls  

h y p o g a e a  L ) In sum m er rice  fa llo w s  

un der d iffe re n t freq u e n c ie s  of Irrigation
(P O S /03  00  12 93/V K A (1)K A U /P G )

No work during the period

34  Im p ro v in g  fe rt iliz e r  use e ffic ie n c y  In  

sesam um  In O n attu kara  trac t
(P O S /03  0 0  13 93/A C V (1)K A U /P G )

Crop failed due to unexpected rain during 
January 1994

35  C rop w eed com p etitio n  In sesam e In 

sum m er rice  fa llo w s  of O n attu kara
(P O S /03  00 14 93/K Y M (3)K A U )

Experiment was vitiated by heavy rain 
during January and February 1994

36 In te g r a te d  w e e d  m a n a g e m e n t  In 
sesam um  In sum m er rice  fa llo w s  of 
O n attu ka ra
(P O S /03  00  15 93/K Y M |3)K A U )

No vtork during the period

37 R esponse  of m acro  and  r iic r  nu trien ts  

along  w ith  organ ic  r la tte r pnd N PK  on 

th e  y ie ld  of sesam um
(P O S /03  Ou 16 93/KYIv P /K A l )

1 he experiment was vitiated by h»avy rain 
during January and February <994

38. R es p o n s e  of p ro m is in g  v a r ie tie s  of 
sesam um  to n itro gen  le v e ls  and p lant 
p o p u la tio n s
(P O S /03  00  17 93/K Y M (3)K A U )

The experiment was vitiated by heavy rain 
during January and February 1994

39 R espo nse  o f cow pea to  P and  S leve ls
(P O S /03  00  18 9 3 /P T B (3 )A IC R P )

Grain yield was significantly improved by 
increased P applications Sixty kg P20 5 
recorded the highest yield of 542 kg/ha

Increased supply of sulphur upto 40 kg/ha 
did not play any role in yield increase over 
no sulphur application

40  W eed c o n tro l In cow p ea
(P O S /03  00  19 93 /P T B (1 ) A IC RP)

The highest grain yield and economic return 
were obtained from the treatm ent of 
Pendimethalm 0 75 kg ai/ha followed by 
one hand weeding 35 DAS Unchecked 
weed growth reduced yield to the tune of 
75% of the weed free check

41 W eed c o n tro l s tu d ies  In sesam um
(P O S '03  00  20 9 4/K Y M (1 )K A U )

No work during the period

P ro je c t (0 4 ) P es t and  d is e a s e  
m anagem ent In pulses and oil seeds

42 S urvey  Id e n tific a tio n  and contro a* 
pests  si d d iseases  of pu ls es  and oli 
seeds
(P O S '0 4  00  02 91/K Y M (4 )K A U /N P )

A field experiment on control of pests and 
diseases of cowpea var Kanakamony was 
laid o u t in a 8 x 3 R B D w ith 2 x 2 m  plot size 
on 22 2 1994 Minimum pest incidence 
was noticed in treatment of Quinalphos 
0 03 per cent

•  • •
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9. Forage crops

HIGHLIGHTS

•  In coconut garden growing subabul in the alleys along with intercropping guinea grass 
in the interspaces recorded the highest green and dry fodder yields

•  In a comparative fodder cum seed production trial involving three legumes wz 
cowpea rice bean and soyabean conducted in the uplands highest fodderyields and 
seed yield were recorded by cowpea

•  Cowpea variety C 152 was the most suitable legume crop for fodder production in 
summer rice fallows Sesbania rostrata  was also found suitable as a fodder legume 
under rice fallow conditions on account of its high dry matter production and nutrient 
content

•  The highest seed yield in guinea grass cv Riversdale was recorded from a crop 
planted at 60 x 60 cn  spacing and fertilized with a" NPK dose of 100 80 60 xg/ha 
which is to be lef vithout cuttina till flowering a ng the first season and one 
subsequent seed h est in the second season

•  Guinea grass variety P * 8^ out yielded all the other13 varieties tried in the case ot 
green and dry fodder p i1 'but n

•  Bajra variety RFB 1 recorder i i»  h §hest green and dry fodder yield than the 12 other 
varieties tried in a multicut fodder production trial

EXPERIMENTS CONCLUDED

1 Alley cropping of fodder crops under
ralnfed condition  In coconut garden
(FC/02 00 05 90/AN(1)NARP)

The objective of the experiment was to 
study the growth and bio productivity of 
subabul as afodder in coconut garden and 
to study tho fodder production potential of 
the grasses under alley cropping in coconut 
garden The treatments consisted of three 
cropping (coconut alone coconut + 
subabul coconut + subabul + guinea grass) 
and four levels of N (0 50, 100, 150 kg N/ 
ha) The results revealed that the 
treatments grown with coconut + subabul

+ guinea grass under a fertiliser dose of 
200 50 50 kg NPK/ha registered the 
highest green fodderyield There was no 
significant difference among the different 
levels of 50 100 and 150 kg N/ha 
However the highest N level registered 
the highest green fodder yield The dry 
fodder yield showed the same trend as 
green fodder yield In both cases 
intercropping with zero N and K recorded 
the lowest value

Subabul recorded very poor fodder yield 
due to psyHid attack
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2 Herbage ana seed product on potential 
o l a n n u a ' fo ra g e  le g u m e s  u n d e r  
different levess o f p h o s p h o ru s  
fertiliza tio n
(FC/02 00 K  52 A«A 1' CA ■>

1 he study was aimed to eva uate the fodder 
and seed product on po'ential of two anneal 
fodder ‘egumes viz uce bean and soybean 
in comparison with fodder cowpea under 
varying levels of phosphorus The 
experiment was la d out in split split plot 
design with cowpea ricebean and soybean 
in split plots and P levels (0 30 and 60 kg 
P2Og/ha) in split split plots The two 
purposes of fodder and seed constituted 
the main piot treatments The experiment 
was carried out for two years In Doth the 
years the soybean crop failed to flower 
and hence no seed could be realised

Among fodder crops cowpea registered 
the maximum green fodder y eld of 9 49 t/ 
ha followed by soyabean and rice bean 
which were on par The phosphorus levels 
had no influence on the growth and yield of 
fodder crops However application of P @

i0  tig P^Og/ha registered the hgt est green 
ana »r> fodder yields In he case of ^eed 
prodof ticn also ccwpea wa*- found 
superior r he hi y le&t seed y e d of 351 51 
kg/ha was reqis*ered by < owpea ^nough 
P levels had no s grihcant in fluence  or the 
grair yie'd increas ng P mveis improved 
the yield ana P @ 60 kg/ha registered t^e 
highest gram yield

3 H erbage  p ro d u c tio n  of leg u m in o u s  
crops in sum m er rice faiiow s  
(FC/02 00 08 92/A C V(1)K A U /PG

An experiment was conducted as a P G 
Project at Cropping Systems Research 
Centre Karamanato study the comparative 
fodder production potential of three  
varieties of cowpea and Sesbama rostrata  
and to select the best legume for fodder 
production in summer rice fallows The 
study was also aimed to investigate tne 
individual effect of lime and phosphorus 
and their combination on the fodder 
attributes of leguminous crops and to fma 
out the residual effect cn the succeeding 
rice crop due to the combined application 
of lime and phosphorus to the above crops

Table 1 Varietal effect and effect of lime and phosphorus on fodder and crude pro'em 
yields of legumes grown in summer rice fallows

Factor Green fodder 
yield 
(t/ha)

Dry fodder
yield
't/ha)

C rude p ote n 
Vield ! 

(kg/ha j

Lime (kg/ha) 
0 25 86 3 66

I
I

722 10
125 25 52 3 66 738 14
250 26 54 3 97 350 60

c (2 16) 0 0S7NS 0 23 ns 0 5 4 NS

Phosphorus (P -O -kg /h a)
0 24 38 3 77 717 13

30 25 71 3 47 736 83
60 27 84 4 06 856 89

F (2 1 bj I 10 0 6 * 0 62
SEd 2 35 0 53 <35 38

Crops
Co 5 30 66 3 98 693 30
C 152 31 13 3 78 778 76
Karnataka Local 15 J9 2 31 386 18

Sesbania ros tra ta 26 67 4 99 1 2 2 2  88
F(3 54) 40 37s 8 37s 18 9 6 s

CD 3 28 1 08 225 09
SEd 1 64 0 54 112 55
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The treatments to rs 'sU d  of three levels 
~f line dppi catii. > jC 126 Kg ai J 25^ k 4 
ha) and b ree leva  ̂ of p-icsti'-ori.s 3 30 
kg and 63 kg P G* ha) a ra  four cops  
viz 3 cowpea vanet es Co 5 C 152 
Karnataka Local and Sesbania ro s fa ta

The results showed that the cow pea variety 
C 152 was found to be the best suited fern 
rice fallow cor d tions as a leguminous 
fodder crop followed by cowoea var e*v 
Co 5 Dry fodder yield was highest in 
S e sb a n /a  ro s tra ta  which recorded  
maximum crude protein total plant 
phosphorus calcium and magnesium  
contents Combined application of 250 
kg lime and 60 kg Pg^s produced 
maximum plant height number of leaves 
LAI and number of branches in all the 
crops

Application of fertilizers to the legumes did 
not influence the grain and straw yields cf 
succeeding crop of rice

4 Seed p roduction  potentia l of guinea  
grass (Panlcum  m axim um  Jacq) var 
R iversdale under d iffe rent m anagem ent 
tech n iq ues
(FC/02 09 92/VKA(1)KAU/PG)

The experiment was conducted at the Dhons 
<arrn of KLD Board in two separate f e’d

i ria !5 as a F C (Jrogra rr me o tn e C ', | agc 
of Hr iticuiture whn the 00 »ct ve of *nd rg 
out ihm optum m time c* o jtt ra  to ob'air 
r  ax rr urn prcduchor of seed ophm s n 

time of seed collection a id to assess the 
optimum levels 0f hP  and K for getting 
max mum seed vieid The resul‘ s shov ed 
inat highest seed yieia of 165 kg/ha was 
obtamea from guinea g ass p'aoted ot 
60x60 cn spacing and fertilised with ai 
hiPK dose of 100 80 60 KQiha and le** 
without cutting till flowering during the 
first season and one subsequent seed 
harvest in the second season The ideal 
stage of harvest of seed crop to obtain 
maximum seed yield was found to be 1 0  to 
15 days after pan cle emergence The 
seed yield decreased with delayed harvest 
viz 20 25 and 30 days after emergence of 
panic e The seed quality was not affected 
due to different stages of harvest Higher 
levels of N tried upto 200 kg/ha was not 
effective in ncreasing the seed yield The 
highest cumulative seed yield was recorded 
from the cutting treatm ent with two 
consecutive seed cuts and no fodder cut 
It was further noticed that seed yield 
decreased rapidly with later stages of 
harvest P and K *erl iizers did not show 
any significant influence on seed yield

EXPERIM EN TS IN PROGRESS

Project (01) Breeding grasses and 
le g u m es  fo r  h ig h e r y ie ld , shade  
tolerance, pest/disease resistance and 
seed production

1 G erm piasm  m ain ten ance  eva luation  
and u tilisa tion  ot guinea grass
(FC/01 00 05/8 7/ACV{9)'CAR,

The objective of this study is to collect ar d 
maintain guinea grass varieties their 
description evaluation and utilisation of 
promising ones among them for breeding 
programmes A descriptor for cataloguing 
the vanet.es has been prepared Unde

this study altogether 45 varieties were 
collected and maintained

2 KBT-6 - A dvanced  v a rie ta l t r ia l on 

guinea grass
(Final evaluation  tria l on guinea grass) 
(FC/01  00 1 0  89/ACV(9)iCAR )

Fourteen varieties of guinea grass were 
h led and the variety P 1188 out yielded all 
the other varieties in green (53 t/ha) and 
dry fodder (22 t/ha) yields This was 
fo’lowed by variety PGG 9 in green fodder 
yield and PGG 227 n  dry fodder yield
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* breeo ng tn a t« n th forage balra 
(Advanced varietal trial on multicu* 
ta jm ,
r C ' 0 1  0 1  i 2 91 A / 'v / (9 )  C A R

I  o p»aiua*e tne fodoer production potential 
v  different ba,ra vanet es 13 varieties 
weie *ested and vaiiety RFB 1 recorded 
♦he maximum green fodder (63 t/ha, and 
dty fodde (34 t/ha) yie'ds

4 M a in te n a n c e  and  e v a lu a tio n  of 
germ piasm  of sty iosam hes
( S ty loeanthes  ap )
(FC/01 00 16 S3/ACV(9)ICAR)

Styiosanthes varieties (22 nos ) were 
coilected and their performance is being 
studied

5 RBT S - Advanced varie ta l tria l on w inter 
m aize
(FC/Oi 00 17 94/ACV(9)ICAR )

Altogether nine varieties were tried wherein 
no significant variation was recorded with 
respect to growth and yield characters 
Variety APFM 12 recorded the highest 
green and dry fodder yields

6 Evaluation  of prom ising fodder c roo 

v ar'e ties  fo r northern parts of Kerala
FC/01 00 14 92/A C V(1,K A 0

This study was conducted at Pilicode to 
find out the foddei production potential of 
five fodder grasses suitable for northe>n 
Kerala Results revealed that Hybrid 
Napier variety NB 21 registered the 
highest fodder yield and protein content 
while para grass had the lowest The 
experiment is being continued

Project (02) Evolving agrotechniques 
for forage crops under partially shaded 
and open conditions

7 B io fertliize r stud ies in grass 
(FC/02 00 14 33/ACV(1)ICAR ,

Results showed that biofertiltzers have no 
sign ificant in fluence on the fodder 
produchon of guinea and conqo signal 
grasses tried m the exper ment But

between the %vo grasses guinea grass 
w a* found superior n a . the y>eid 
contiiLut ng characie s than Congo signal 
Among the four >evels or nitrogen (0 75 
150 a n d  225 kg ha, ’ ped the highest level 
of nitrogen (S 225 kg/ha recorded tne 
maximum green fodder yield (77 5 t/ha} 
but was on par w'th 150 kg N/ha

6 C o m p a ra tiv e  fo d d e r  p ro d u c t io n  
potential of gam ba grass (Andropogon 
gayanus) and guinea grass {Panlcum 
m axim um ) u n d er v a ry in g  le v e ls  of 
nitrogen under coconut garden  
(FC/02 00 15 93/A C V(4)!C A R )

The objective of the triai is to make a 
com parative study on the growth 
perform ance and fodder production  
potential of two perennial fodder grasses 
namely qamba grass and guinea grass 
under three levels of nitrogen Sigmf'cant 
difference in their fodder production 
potential was noticed Guinea grass 
recorded the highest green fodder yield 
and dry fodder yields (43 96 t/ha and 14 95 
t/ha respectively; Fertil zer levels 
recorded no sign.f cant influence on fodder 
yields of the two grasses

9 S een  p ro d u c t io n  o f g a m b a  g ra s s  

{Artdropogon gayanus) under varying  
levels of n itrog en  p hosphorus and 
potassium
(CC 02 00 12 69/ACV(1)KA U PG)

This experiment as a P G programme was 
started w'th the objective of studying the 
effect of three levels each of N P and K on 
seed production potential of gamba grass 
Field experiment has been completed 
chemical and statistical analysis were also 
done Thesis ts under preparation

10 A gronom ic eva luation  of bio farm ing  
tech n iq ues  fo r fo rage p roduction  in 
coconut garden
FC /02 00 17 /93 /A C V (1)K A U /°G )

This experiment was taken up as a P G 
program m e The study aims at 
investigating the potential of bio farming 
techniques for production of forage
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grasses t a'sc a P'S ai fir’d '13 o^t *“' r
I uence c* nutrient •^an a jem cn t 
techniques, on theif upiaxe by crops qua! Tv 
o'* produce poysteo chemical cora.hon o 
sor! and also to wo-k out *he ecrnom cs of 
tnese nutrient management tecniiques far 
forage production

Two separate expenments were 'aia out in 
coconut garden

n one tr.a1 guinea grass cv Ham i and 
congo Signal grass were tr ed under 17 
treatm ent com binations involving  
A zotooacter Azospirilium  VAM and 
different NPK doses In the secord trial 
fodder production potential of guinea grass 
was tested  under varying doses of 
verrrticompost farmyard manure and NPK 
fertilizers separately and in combinations 
The experiment is «ri progress

I I  Seed p ro d u c tio n  o f g ra s s es  u naer 
varying levels of NPK fertilize rs  
(FC/02 00 12 93/ACV(1)!CAR)

This experiment was taken up with the 
objective to find out the seed production 
potential of four grasses under varying 
fertiliser levels In this study it was 
observed tnat the D ood grass never

i a f>rfc(j  s r c  set s e to  J i r r g  tHe 
eyper me-na* per d *  n guinea grass aiso 

er a se**mg was f j  ind *c I e ess a^d as 
such the s r td  yield was very nea 10‘bie 
Observat ons n respect of c*her crops are 
being lecorded fo further study

1 2  srt'luence of growth regulators on seed 
production of fodder grasses
(Ft '02 00  15 89 ACV'1)KAcJ NR

Highest seed yield was n  t'eatment with 
BA (5> 5 ppm at 45 days after first cutting

13 Evaluation o f fodder production  
potential of N fixing trees under 
different lopping managements

'FC /02 00 16 93/ACV(1)NARP)

This experim ent was undertaken to 
compare the growth and bioproductivity of 
4 N hxmg t'ees v<z A cac ia  n ilo tica  
Sesbama sesban Pithecelobium dulci and 
Ghnc dia spp and to assess the fodder 
production potential of these trees under 
oifferent lopping managements Since the 
initial growth of these trees was slow 
regular loppings were not started The 
experiment is in progress

•  • •
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10. M edic inal and arom atic plants

h i g h l i g h t s

•  Fie<a expe t meats a* AMPRC Gdakna showed that kacholam prefers organ c
manures it stead of fertilizers Farm yard manure <£> 30 t/ha gave 6 tonnes yield of
produce and 23 itres of oil per ha Cytogenetical analysis m kacholam showed that 
tne number of chromosomes in somatic cell s 2n = 55 Seediessness is mainly due 
to incompatibility factors in tne style and stigma and not due to cytolcgical factors 
Protocol foi the <n vi*ro propagation of kacholam was developed The plants are being 
field tested

® Cheemarhi^pa a geograph'ca' race of Piper lonqum  was founa promising for 
intercropping in irrigated coconut garden as it produced 300 kg sHikes per ha

•  D stinguisnmg morphological features of d fterent species o iR auvo lfia  were discussed 
It was fou id ihat total crude a'kaloid content in the roots and chloroform extract as 
w e'! as ch'o ophy I content of the aexial parts were negatively correlated

•  A catalogue of the availab'e 400 accessions of lemongrass germp'asm at AVPRS  
Odakkali was prepared and documented Three promising accessions of lerr ong'ass 
viz  OD 440 MLL 84 RPLB ■* were fourio suitable under rainfed conditions of Kerala

CONCLUDED E X PE R IM E N T S

1 Muitdouationai trial of emongrass n 
rainfed conditions 
'AVP/C1 CO 03 30/VKA ( 6, ICAR)

W ith a view  to iso late a varie ty  of 
lemongrass having high oil yield and citra1 
content a muitilocational trial of selected 
lemongrass varieties viz NLG 84 NLG 
85 OD 440 CD 442 RRL B1 were tested 
wifh OD 19 ^local check) The experiment 
was It id nut in Randomised Biock Des gn 
with three replicat ons The p'o* s ze 
adopted was 3 0 x 2 1 m2 witn » spacing of 
30 x 15 cm Observations on herbage 
yield dry weight oil percentage total oil 
yield and citral content were recorded 
The pooled data of three years are 
presented in TaDie 1

The pooled analysis cf data over three 
years showed that the highest herbage 
yield was recorded by the entry OD 440 
which was on par with *he entries NLG 84 
OD 19 and RRLB 1 The entry OD 440  
recorded 1 5 times higher herbage yield 
than OD 442

In the case of oil yield the e^try OD 440  
recorded the highest yield (348 20 kg/ha) 
and t*-ree entries were statistically on par 
The lowest oil yield was recorded by 
OD 19 (256 20)

The highest oil content was recorded by 
the entry NLG 85 and the lowest by the 
entry OD 19

Three years testing of entries nas 
revealed that the entry OD 440 is giving
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r  q j  t ie d  r V  r ’e ’it ’ lo  " t- d .1 ,
yie 6

he eo’ iy GD r-*J c?> _e ->
i  m tria l a <' w *1“ D_ S -  a d ses

pe 'foi'Tdi e l i e  i i >  *«>fs '  a

2 E valuation  c f se lec tee  geograph cm
race* of Piper t^ n c jk in  L 
Af/P 0 r 8° v K A To oAR

s» f  * e .  r < ji ^ r  ^  r  v v /
Ha V <" a ‘ *'»' I, C 111 r f  J
r _ri ^ i

’ te  ex,i- '"e-it wtS !a j o u  n  w
(s •*• re rnc-it i s  T f e  t f n  h J  ■icnpie'"! 
w is  fc 3 *• 6 ~rr w tn d f. oi <s c * .  * >
n  30 • -a  ’ at o v ^ d  rr a x .^z. v»0s id ). a 
No r  enscd! *prtmzprs we f* dpu! r

!■" e v a  u e * e  *hf* ps-rh rranca r i ■'t e >p j 
g e o g r a p h i c a l  r a c e s  o ’  P i p e* '  l ^ n g u n  a s  

" t e r c r o p  in v o c o n u i  g a r d e n s  this 
e x p e r i m e n t  was c o  d ^ c * e d  with ‘ o „ r

Chc-srvdtir nr  sp ise yi^ d ( * f e “
d ia  ory' sp ire  y ie ld ,ha i t  ash a id d ry  

v a rt recorded for thiee ~cnsec.it ve years 
Ih e  -eaults are give-1 i r  Tab1es 2 and ...

Table 1 Pooled analysis of the yield data over three years (1990-931

No Entry Herbage 
yield t/ha

Oil
content
%

Oi'
yie'd
th a

C itral j
conten*-
% 1

{
1 NLG 84 54 9 b 1 428 279 50

' i

/4  30 ,

2 NLG 85 54 39 0 5 6 345 47 48 00 *

3 OD 440 6G i 2 0 520 348 26
j

74 20 1

A OD 442 44 54 0 S95 286 29 73 93

5 RRLB I 60 61 0 480 307 26 68 16 ^

6 OD 13 ee 0 405 256 20 72 58 ,
i

CD(0 05', 10 392 0 Q6C3 64 122 2 62 |

Table 2 Perform ance of P ip e r iongum  races as an intercrop in coconut garden for 
three years (1991-94)

No Entry
Dry spike yield (kg/ha,

— - |

Wean |
1991 92 1992 93 •>993 94

> Dcm  yui 15 c 28 t 12 53 6C 43 |

z Pdttanbi "55 ~ l r  r ~'Z i< 2^8 8- !
3 Ohenmathipp i. 43J 3 200 9 262 59 298 34 j

4 Kan oo 3 1o 7 ->39 5 291 "> 249 10 I
|

CD (0 05; NS 6" 5 82 13
5

“  iJ
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Tetu Perfc'mar-oe o ' B ir r  „ n  u n  races as mtercroos. n caza ’' i . i  qa>-aco R e s u lt o f 
pOvie'' «r a s «  , s j  ka yim i  c \ c '  three years)

r >

°a n ir  Cjs 

C e Vh p ""

CD i0 OS

Cry s^ikc y ~ i  
(kq/kai

t-“  60 

229 5

31”  13 

23 53

S3 32

Data presented >n Tabie 2 to w e d  '■hat out 
o< th ree  y e a 's  except n  1993 94 tn~ 
ent r < C heem ath ippaii recorded the highest 
d ry  sp iK e  y f la  and  th e  y ie  d w as 
s gm ficantly  superio r to the other entries 
The e n try Pann iyur recor tea the lowest 
dry spike y ie l i ir oil ‘ he th ee years

Pooled analys s of *hree years data or awed 
tha ‘ P a n n ,u r  a as t ho n * p 0t dry spike 
y ie ld '' 1 w herea ' a 1 the o‘ ">-r entries 
Chee r ia tn ip p a l P attam bi and Kan,oor 
were s ta tis t caliy o r  par 1 he h ighest yieid 
was recorded by the entry C h°em atn ppa 1 
with 3 ‘ ? kq/na

The ip su lis  conclusive ly ^ u v e d  n a t  the 
entry C heerra  n ip j ah is a ta - e va 'ie ty  
for m terc opp ng in coconut ga de~ The 
Xth A5 m dia W m kshcp on Meaic nal a rd  
A ro m a t ic  H a  ‘ s h e k  a t T r ^ o u r  
recom m ended the enmy C •.s-rpach opal 
to be re ieasea a-- a p ro r  is r  q to re  p i pper 
v a r ie s fo r  mte cropping in rn g a ‘ ed cucon^t 
gardens

F u -th e r in v e s t g a tio n s  c"> the  q u a i l /  
eva ’uat on of the d ffe ren t 1 aces should be 
do ip in order to * od out the race w »h hiq 
1 iea .  r d  va lue T aqron >p p ia c tce ., 
*0 maxim ise fe y  p o a k r  s n \  dbr w )  n°a 
out

3 C y to g e m tic  a n a ly s ts  in K e i-h c iam  
Kaemptei s g a la ig a
A V “  0 u r 12 h? VrCA 2 kAd r o)

To exam ne the chrom osom e num ber bs 
m to tic  ana m e io tn  s 'ud ies in o rde rtu  verhy

the ex sting reports a rd  10 work uut the 
karyorrorpho logy ot Kaem pfena ga 'anga  
and a lso  to  a sse ss  th e  p ro b le m s  in 
po llina tion  and seed set in reia* on to 
chrom csom e pa ir ng the p r° s e r t study 
was conducted  w ith  the  loca l cu ltiva r 
VellaniKkara

The sa lie n t fin d in g s  of t f  e s tudy are 
sum m arised below

The best pre trea ting  age it tixa t ve and 
S tan for m ito tic stud ies wt p fo u m  to  be 
ct-b rom onaph tha ie rp  Ca r o , s  ! l du id and 
snows carm ine respective ly  Th<- best 
fixa tive  and s ta in  iden tified  fo r n e io tic  
studies w ere acetic a 'c o h r! and 1 pe- cent 
acetocarm m e biended w ith 4 few drops of 
fe rric  acetate respective !/

Root t p squasn studm o rev aled }nat the 
num bei o‘  < h rc rrosom es n som at r  cells 
of Kaem pfena ga langa  2n -  55 This 
ru n b e r  is being reported ‘ or the  firo t t me 
in th is  species The basic chrom osom e 
num ber o f the genus is 1* and the species 
is a pentap lo id  Karvo‘ ypc, of the  species 
is presented m Tab ie  4

Me otic s*ud es reveu'< d he p i e s t n c e  of 
a s s o c ia t iu r  s in vo . n g  tw o  or m ore  
rT rom ^so rres  n add t on tc ‘ he umv a.ents 
d ing  d ia x  n e s i s  n e ta p h  3se I 
Pentava 'ents quadrw a ie  its and* ivalents 
were observed in m ost of ‘ he PMCS

Mdu ic and m eiotic studies m K  ga<anga 
ind ica ted  the  p o ss ib ility  fc r  segm enta l 
a llopo lyp lo idy in the species
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T a b le  4  K a ry o ty p e  a n a ly s e  a n d  c h r o m o s o m e  c la s s i f ic a ’ lo n  in  K a e m p t e n a  g s ' a n g a  L

Oh'c no one  
No

l ung arm (!_ 
length (|tm)

Shorter r is 
length n ler 3th (« ri

Am at r Cf»tom<.soT3«
3 ^

1 0 76  + 0  04 0 57 + J T7 1 33 ±  0 08 I bJ SM

2 0 65 + 0 04 C 57 + 3 05 1 22 ±  0 07 i 15 V
3 0 6 1  ±  0 05 0 55 ±  0 06 1 '6  + 0 11 1 1 0 w
4 0 64 + 0 08 0 46 ±  0 04 1 1 0  + 0  1 0 1 4 SM

8 C 59 + 0 05 U 49 ± U C3 1 05 ±  0 C7 1 1J M
6 0 56 + 0 05 C bO t 0 04 1 06 + 0 07 ' 10 M
7 0 51 ± 0  05 0 49 ± 0 J4 1 00 ± 0 07 1 00 M
8 0 56 ± 0 03 0 43 ± 0 04 0 99 ±  0 06 1 30 SM
S 0 51 r  0 01 0 43 + 0 06 0 94 + 0 C7 1 19 SAT
10 0 4 /  + 005 0 41 ± 0  03 0 88 ±  0 05 1 10 M
11 0 49 ±  0 08 0 39 ± 0  04 0 88 ±  0 06 1 05 SAT

bM Sub median M Median SAT Satel te

Studies on pollen fertility and viability 
revealed that pollen grains are having 73 
per cent fertility (average) and it ranged 
from 46 91 per cent The pollen gra ns 
aiso showed a mean viability of 69 per 
cent

Studies on tne factors contributing to ron 
selfmg of seeds revealed that cytologicaf 
factors contributing to steri ity were found 
to oe meagre and hence the seedlessness 
m these crop was m ainly due to 
mcompatib hty factors present m the style 
a^d stigma The spiny stigma lengthy style 
and slow growth of the pollen tube were 
contributing towards seedlessness

Further studies should be conducted in 
this crop in order to confirm the nature of 
ploidy as well as to unravel the phylogeny 
of this species Investigations to confirm 
the nature of incompatibility reactions 
should also be taken up The experiment 
using different methods ot poilmation 
shouid be carried out in / itro  pollinat on 
ran also be attempted

4 Collection , cata logu ing  and evaluation
of R auvo lfia  spp
(AMP/C oo 10 92/VKA(2)KAlhPG;

The objective of the experiment was to 
study the distribut on of Rauvolfia  sp in 
different par's of Kerala and to make a

descriptive study on d ifferent plant 
characters in order to prepare a descriptive 
blank and also to find out the total alkaloid 
content <n the roo's

Rauvolfia species from different regions of 
Kerala viz Peechi range of Thrissur and 
Palode range of Thiruvanarthapuram  
Thirunelly (Wynad) Alakkod (Kannur/ 
Kar hirappuzha Mannarkkad (Palakkaa) 
Edapai M alappuram  (M alappuram ) 
Munderi Nilambur and Vellanikkara were 
collected with the help of local people and 
brought to the Co'lege of Horticulture ana 
planted in earthern pots of size 1 x 1 filled 
with potting mixture with proper labelling

Observations on general plant habit 
nature of s*em colour of young stem 
colour of old stem iriternodal length 
number of leaves per node types of leaves 
per node appearance of lamina colour of 
young leaves number of glands on leaf 
axil length of petiole inflorescence  
pos tion orientation branching habit 
colour and shape of calyx and corolla 
proportion of corolla to calyx structure 
of androecium and gynoecium colour of 
fruit colour o' seed coat and length 
breadth and colour of root were 
recorded The total alkaloid content was 
estimated using Cromweil (1955) and 
Sabu (1983) method
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The salient results of the study are 
summarised below

1) R auvolfia serpentina  is widely distributed 
in Kerala It prefers an open or partially 
shaded condition The frequency of 
occurrence is low R te traphyila  is sparse 
in forest lands It occurs along the 
roadsides waste lands and other places 
of human inhabitation The two species R 
densiflo ra  and R beddom ei are in a state

of almost near extinction in Kerala while 
R m icrantha  appears to have completely 
disappeared Distinguishing features for 
the identification of different species of 
R auvo lfia  in terms of morphology are 
suggested among which the mean height 
internodal length, shape and size of leaves 
number of flowers/cyme size and shape 
of sepals and corolla characters seem to 
be important (Table 5)

Table 5 Distinguishing characters of the accessions

Accession Mean
height
(cm)

Internodal
length
(cm)

Shape & size 
of leaves

No of
flowers/
cyme

Size & shape 
of sepals

A
(R a u vo lfia  te traphy ila )

132 7 23 Dark green leaves 
with 3 types of 
leaves large medium 
& nail with mean 
petiole length 0 72cm  
0 35cm 0 2cm 
respectively

Few flowered
(8 71)

Calyx with 0 17 cm 
length Sepals 
0 12 cm long 
and saccate at 
the open ratio of 
corolla-caly x 2 88

B
tR  se rp e n tin a )

47 A. j 9 64 x 2 8 cm 
size medium 
dark and dark 
green upper 
sides of younger 
and older leaves

Many
flowered
(39 1)

Pale green 
calyx turning 
to red on ma u 
rity Sepals 
with a size of 
0 25 cm w th 
acute apex 
Corolla was long 
and tubular with 
petal lobes of 
length 0  76 cm

C
(R  d en s iflo re )

81 00 4 89 14 11 x 616cm  
size smooth 
with sharp 
acute leaf 
base wavy 
margin

Many
flowered
(51 8)

Pale green young 
sepals with 
green old sepals 
and having a 
length of 0  21cm

D
(R  bed dom ei)

93 13 1 34 Leaves with 
12 24 x 3 75cm 
size with 
acute leaf 
base wavy 
leaf margin 
and acuminate 
leaf tip

Few flowered
(110)

0  34 cm orig calyx 
pale green when 
young turns to 
green when old 
Apex of sepals 
acute Mean 
length of sepals 
0 10 cm

E
(R a u v o lf ia  s p )

65 00 3 52 Leaves with 
1 6 4 5 x 4 7 8  
cm size with 
sharp acute 
leaf base 
wavy leaf mar 
gin and acu 
mmate leaf tip

Few flowered 
(210)

CalyxO 34cm a  long 
pale green when 
young and green 
when old tip of the 
sepals curved 
Mean length of 
caiy x 0 30 cm
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Table 6. Variations in total crude alkaloid content (root) chloroform extract (aerial part) 
and total chlorophyll content (aerial parts) of Rauvolfia spp  (on dry weight basis)

District Localities
Total crude 

alkaloid content 
of roots (%)

Chloroform 
extract of 

aerial parts

Total chlorophyll 
content of aerial 

parts (%)

I Accession A (Rauvolfia tetraphylla)
1 Thrissur Peechi 1 09 4 34 0 944
2 Thrissur Vellanikkara 1 03 6 76 0 543
3 Palakkad Kanhirappuzha 1 35 5 52 0616
4 Malappuram Malappuram 1 18 604 0 873

Mean 1 16 5 54 0 729

II Accession B (Rauvolfia serpentina)
Wynad Thirunelli 2 65 2 09 0 333
Kannur Alakkod 1 33 2 74 0517
Malappuram Munden 1 58 2 19 0 346
Malappuram Edepal 1 63 2 16 0 268
Palakkad Kanhirappuzha - 31 304 0 548
Palakkad Mannarkad 91 2 68 0 372
Thrissur Peechi 1 92 2 55 0 206
Thrissur \  ellamkkara 209 2 87 0 382
Thiruvananthapuram a lode 1 53 3 48 0 599

Mec ■> 1 76 2 77 0 397

II Accession C (Rauvo fui ‘  sitlora) 1 49 8 20 0 482

IV Accession D R beddorne 1 77 3 91 0 352

V Accession E Rauvolfia sp 1 96 6 20 0 372

Chloroform extract and total chlorophyll 
content of the aerial parts varied among 
different species and ecotypes of 
Rauvolfia Total crude alkaloid content in 
the roots and chloroform extract of the 
aerial parts in Rauvolfia spp are negatively 
correlated with a correlation coefficient of 
0 477 Total crude alkaloid content of the 

roots and chlorophyll content of the aerial 
parts are negatively correlated with a 
correlation co-efficient of 0 697 (Table 6) 
gives proof for the conclusion

5 Effect of graded levels of N, P and K on 
growth, yie ld  and alkaloid content of 
C atharanthua roaeua
(AMP/03 00  07 B9/KAU)

In order to assess the role of ma|or 
nutrients on the growth of Catharanthus 
roseus and to evaluate the response of 
Catharanthus roseas  in terms of yield of 
plant material and alkaloid yield and also 
to arrive at a fertilizer schedule for this 
crop under Vellanikkara condition this
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study was conducted The experiment 
was laid out in 33 factorial experiment with 
2 replications confounding N P 2K in 
replication I and NP2K2 in replication II 
An absolute control was tagged in each 
block

Treatments N 50 100 150 kg/ha
P 30 60 90 kg/ha
K 30 60 90 kg/ha

Ammonium sulphate (20 5% N) Super
phosphate (18% P 205) and MOP (60% 
K20 ) were used for the experiment 1/2 N 
Full P and K were applied as basal and 
remaining N as top dressing in two equal 
splits FYM 5 t/ha was applied at the time 
of land preparation The experiment was 
conducted for two seasons 1989 90 to 
1990 9 i The spacing adopted was 30 x 
40 cm with a plot size of1 5 m x 2 0 m

Effect of N P and K on the yield and 
alkaloid content of Catharanthus roseus 
during 1989 90 and 1990 91 is given m 
Tables 7 and 8 respectively

The application of nitrogen had beneficial 
effect on yield and alkaloid content of 
Catharanthus roseus during both the 
years under investigation With increasing 
levels of N an increasing trend in root 
weight shoot w eight to ta l weight 
percentage of root and leaf alkaloids were 
noted in both the years Eventhough the 
values showed an increasing trend the 
differences were not significant for the 
vegetative characters tested for the first 
year of study but there was significant 
difference with respect to percentage of 
leaf and root alkaloids All the parameters 
tested showed significant differences 
during the second year of study

Table 7. Effect of N, P anJ K on the yield and alkaloid content Catharanthus roseut 
during 1989-fcO

Roo* wt 

r9)

Shoot wt 

'9)

Root wt + 
shoot wt 

(9)

i_taf
alkaloids

(%)

Root
alkaloids

(%)

Ni 419 59 2408 81 2828 40 7 48 12 55

n 2 472 02 2757 40 3229 40 7 19 10 99

n 3 506 60 2702 56 3196 94 7 84 13 26

n4 467 79 2593 36 3061 15 8 06 11 72

P2 447 15 2573 44 3008 40 7 01 12 21

P3 483 27 2701 96 3185 19 743 12 87

Ki 459 38 252017 2979 53 7 78 12 08

*2 492 08 2692 70 3184 75 7 61 13 09

*3 446 75 2655 90 3090 46 712 11 63

CD NS NS NS — —

at 5% 
level

81 35 490 07 556 26 0 26 0 38

(Transformed values are given for leaf and root alkaloids)
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The root weight shoot weight and total 
weight estimates were found to increase 
with increasing levels of P showing 
significant differences betweeen the 
different levels tested Percentage of leaf 
and root alkaloids also showed significant 
differences between the levels tested The 
highest percentage of root alkaloids was 
recorded with the highest level of P in both 
the years Root characters like root girth 
root length and number of root laterals 
increased with higher level of P

The higher level of K applied showed a 
decreasing trend in estim ates for 
percentage of leaf and root alkaloids in 
both the years under observation K at 60

kg/ha reg istered  higher values for 
parameters like percentage of root and 
leaf alkaloids number of primary and 
secondary branches root length and 
number of root laterals During the first 
year of study K atBO kg/ha recorded higher 
values for root weight shoot weight and 
total weight while K at 30 kg/ha recorded 
the highest values for the second year 
which were on par with the estimates for K 
at 60 kg/ha

Two factor interactions

The two factor interactions (N x P N x K 
and P x K) were found significant for the 
different parameters tested The highest

Table 8 Effect of N, P and K on the growth, yield and alkaloid content of Cartharanthus 
roseua during 1990-SI

Rootwt Shoot wt Leaf Root No of h  of Root Root No of

(9) J i <'twt alkaloids <j-alcids primary 'rid length grtb root

(%) branches ants s (cm) (cm) Sate aJ

N, 737 82 4190 4930 04 7 Q7 '-’ 0J 6 42 15 78 25 97 4 26 20 37

n 2 74c 22 4030 4778 44 / 54 “ 11 70 6 06 16 C8 27 02 4 44 21 56

758 08 4240 499530 758 13 24 636 16 82 27 64 4 43 20 30

*4 725 83 4032 4758 05 716 12 32 6 46 16 16 25 93 440 21 00

P2 758 07 4083 4841 40 7 52 1236 6 23 1630 27 69 4 32 20 02

P3 758 22 4346 5104 33 780 1229 6 15 16 22 27 00 4 41 21 21

749 82 4316 506538 7 25 1254 6 16 16 13 26 43 4 41 20 27

■<2 739 76 4041 4780 88 7 77 1258 643 15 50 28 08 4 34 21 24

•<3 752 54 41 05 4857 54 747 11 85 6 25 1604 26 12 4 39 20 71

CD at 
5% level

1543 97 40 107 68 030 0 23 032 050 0 42 018 0 67

(Transformed values are given for leaf and root alkaloids)
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if-^ei of \  s ow ^d f avu able eff^c* to < ti"e 
d f fe rp - r  o u'AU! p ram e*er» w th , ‘-e 
h g i f s t  fpvfei d* ysn‘ b f c  h ig h e ^  .e v o  of 
apphtet, N the  owe i je  ct K qnve 
Sft,i hddPi y ^ ut er v < -^e t.! r the d.*ler~i t 
grow r' param eters S im ilar y tae owest 
‘evei o f K applied showed favou ab e e ffect 
fo r the d iffe ren t growth pa ’ am eie fs w f i  
the nighes> e /»  p

EX P E R IM E N T S

Project {Ot) Exploration , co 'lection  
an d  e v a lu a t io n  o f g e rm p ia s m  of 
m edicinal and arom atic plants

1 M orphological class ideation of the type 
co llec tions c f lemongrass available In 
the germpiasm 
(AMP/01 00 o r  87/ODL'3)KAd1

Much raridition was seen in co iour of the 
*eaf shea tii am ong the types The coiour 
ranged betw een the red and white types 
including the exclusive red and w hite types 
M ajority of the types was affected by the 
s m J  d isease The suscep tib ility  of the 
re rna.m rg  tvpes is not known The yieid 
characters showed much vanab ility  T he 
range of characters are guen  below

1 Grass yie d 29 2 393 7 g/plant
2 0.1 y ie ld  C 041 2 022 m '/p lant
3 Oil recovp ’-y o 12 1 23 % FW8
4 Cdrai co n 'e n i 3 “  5 DC 7 %

The 405 oil S am ples were analysed for 
citrat and other physicocherruca1 prooe 'tics 
o f th e o i!  The data showed tha t n all the 
c h a ra c te rs  m uch  v a r ia b il i t y  e x is te d  
between the  various co llections But the 
genera l trend was tha t types hav ng high 
oil recovery had low c itra l percentage and 
wee versa  A good type should have high 
oil content c itra l content arid qrass yie id 
Deta.ied study is requ red for id e n tify ing 
the types ra v in g  the above quali* es

2 G erm p iasm  c o lle c tio n  m a ir ‘ enance  

e v a lu a tio n  and m u it lp lic a t io n  of 
m edicinal and arom atic plants 
(AMP 01 00 09 87/VKA|1S1KAU)

Two hundred and tw e rty  f ‘ve species of

C om par son o f the  t n e ^ s
sh e w e d  tn a t 'h e  tre a tn -e r»
(■*50 90  3u  N PK  *g  " a  re g is te re d  
smn ficsn tiy  hiqr er v -  ues fo r rout 
w e igh ' s^oo t we gh* m ai w eight root 
g rth  and p e re p tage  o< ic a f and root 
a kalo  do

I*  P R O G R E S S

m ed ic ina l a °d  a ro m a t c p la n ts  w n.cn 
inc.ude rare and endangered species were 
m ainta ined New co llec tions made du rirg  
th e  p e r io d  in c lu d e  O r i ia t r  am a ra  
{H ybanthus enneasperm us) Jeevakam 
(Habenaria ia tis labns\ and Kaloorvanchi 
(R otu la  aquatica) The co lle c tio n s  of 
Plum bago rosea H o losten  rrta annulare  
Kaem pfena ga langa A sparagus offic ina lis  
and Adhatoda beddom e iw ere  ennchea by 
co llecting ecotypes

3 Induction of genetic var abibty in 
Kacholam (Kaempfena galanga  L }
(AMP/01 00 11 92/VKA (2) KAU/PC

From MV, generation stud es tre-nm ents 
w ith 0 25 0 5 0 75 K ja / e  more yield 
than the rest of trea tm ents  as well as 
coritro The leaf size p ant spread as 
well as the v ig o u r o ' the o la "ts  were also 
good

For EMS trea tm ent LD CC s fixed as 1 5 
per cent and dura tion  of trea tm ent is fixed  
ss 10 hr based on g e rm n a t on da 'a

4 Yield and chemical characterisation of 
selected accessions of lemongrass 
ge-mplasm
(AMP/01 00 14 93 OD_(9J/KAU)

Among the 418 accessior s of lem ongrass 
20 top yie lders  record ing rr ore than 80 per 
cent were identified The dry m atter yield 
of accessions var.ed from 25 65 93 7 g/ 
h 'li The yie ld of oil a lso showed a w ide 
variabon Irom 0 533 to  1 03 m l/h ii! Based 
on the  analysis of variance  of the data on 
the oil y.eld of the types in the thuee cuts 
10 su p e rio r ty p e s  w e re  s e le c te d  fo r 
subsequent eva lua  ion w ith  OD 19 as
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rh e r *  T ey are 0 2  v P  1
i>Gr ^4 6 8  3 0 J ' • i a w

T't- e^sen Pi o e* f •* 8 a-  n c w
v a  e x0 r> re d  sjy cj-’s ro T a*o c  aph 
w r i  o w e n  ty(-oS „on*e ti q q f s  w
co m p ou nd s tr io n c d 'a  n 1 3 ' i c w r  e 
*'iT»,ur’ t *  're  n e o l i f  ed *or fe ta i cd
itUO e-c

P ro .e c t (0 2 ' c ^c p  S r r j r o v c r r e '- i  <> 
m edtcirssi srtd  « 3'r>at tc p 'a n ts

i )  C o m p a r a t i v e  e v s l u e f  t n  c f  s e i e c t e  i 
5y p e s  c f  P ip e r  l a n q u r r  in c o c o n j *  

p l a n t a t i o n s
AM P./C 2 GO 03 9 i  V ^ A  ^ jK A u  P C

O bse rva tio rs  we*e recu rre d  (ur tw e iv  
th re e  v e g e ta *  ve c h a ra c te rs  r< ' e 
productive characters ana to ts ' a lka io ias i 
c on ient in dried spiKes of P p e r lo rg u rr  fo r 
a i re  five types "r he en try cheem itp ippa i 
showed superio r Derformance 'o r as tre  
m ot nant cha acte a* a'l the =>tagec- " i r  

couid be re co m T e re e o  +or a g e  r u e  
c ih  r a 'n n  af f e rr>u t Iw a ts o ra ! * >a ■' 
Karifoor also is a prem ising vpo sirc*= 
d f 'e rs  on ly in a *ew ch a ra c te rs  w h 
''he e rra th ip p li T re  tyoe Maia Wc'i '‘o t d 
to be vor s istenhy in fe rio r to a1 the o 'he r 
five tvpes Studies on the aliiaSo del cor <• <~t 
n d led sp «es are m p roq re^c

2 F j j  jrsf i  of K a c h c  a~~ (Kcem f. is
g a in  i a j  l. f f v p e t  or  m or n h G s o g i  <il

vhi  abi l i t y  i> 4 -i e  A

Afv P/ !a 04 'i i v*rA ^ ‘\A o

~ l' f  „ a „ wt’ i  j i 'o e  n* le d w  e t 
ar^a c a r -fevstGTOwe ng p l j  f  t/-d  

m e  r o TOfhe n i/om e  rt ^ r w
v i- ia  ary -h z< me ym d and oi p e r w r t  ±rt- 
e> we ■* <nu tc be s iq iih c a r t  y d Otire *

n o t   ̂ t y r  s i . t w  ° d  bot*- n p p r r r ®

a i sha^e^ cunui ns ir c .o j a - 3 *
c‘ !eavj s v df i of t>uves r rr her o* 
si eke s p 'ao i numDer o ‘  s^  jr c - *  s 
rr 7 on  e and b o iog ica1 , ie !d we f tw n  1 ’ o 
be sign h i anfiy d ffe ern a "norm *h t iy 1*- 
.mde '-hade

S ta t is t ic a l a r c iy s ! 0 or th e  d a *a is
' regressing

P ro je c t (0 3 ) S ta n d a r d is a t io n  o f  
aarotechm ques for selected r ie d ie in a ! 
and arom atic plants

1 S t a n d a r d i s a t i o n  o f  p r o p a g a t i o n  a r d  
s * a g e  o f  h a r v e s t  n A d *  not. cr  
(H o is le m m a  a n n u la re  K  S c ‘ u t i )

AM P 03 00 08 92 V K A '  b l i t M  f  C

A te* the tm rd stage o f h s iv e s T t r e  held 
tna was ever The chem ical a^e  v:>ie ^  
ro o t s a n p ie  w as a ls o  c o m p ie Ted

Table 9 Mean yieid ard  nr one of different species of r'soicinal plants grown as inteicrop 
in coconut gerden

S'
Nc

Name J  spe^t <• Yie'd/
po t
«*<g>

Yield
% al

Price/
tg

(R s}

Tc'a! | 
income 

(000 Rs j |

1f
I

Maranta iru nditw  t ae 4 S3 5 50 4 00 22 a j

Kae<nptei 3.t a a nga 65 f<G •>00 00 18 J GO *
i

i -j CurcLn a arc r ai a 1 4tf 1 bS 25 00 42 J -  j
i

i 4i Piper lo n g jr1 0 16 0 8 55 CO a  ^0 ,
J

£ij Coleus vetbverade'' 15 c0 16 89 5 00 84 45 I
!

6 Plumbago rose-a 2 50 2 n 15 00
!

40 85 |
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" f r V &  ̂ sr
» l.  " i,r ,  » y 3 d 1 ) u

( r \  t c l '  #■ .< i_C J t I
/• ._ X x  J £

C.. ....• r t^r ! c* *- u r> C
r 3 J t, ’ >&••'■ '’ ’c ••!
A “■ (.'•t *  I, y r I 3
Jp~ ^ * * ^.r ^ C1 e I f c-
" a r ' f c » n  g s  r r c - i c ’ d t o  t e n d  U t c  

ck n g  *ne f>u *  „ f  M -n

3  S c e e n l r g  <_ m e d  ~‘r a p ’ d ^ s  fo
i.- 'te rc 'tp p i 4 >r coconut gs-dan
IAMP/

Co/ewh e n t f  J« re^e o^d  ‘ he h gh^a* 
y e i d  fo uwec*  V a r a  t h a  r u r  c n a - e a e

tc «x> r  the ts> "  au  .
” > f* n  !) ii *•

,1 I k  ‘M  Vi°s 
* t u f *7 w •?

u j j r  y

.7 7 &«C t , | 8( oil > \ i0 (O « 0

A 7  b  b  O j  f i  \ j

A p n  uSt o"> ~'1 <0 I F ' M  » a t r  1-
r  j x i u t  ( iz  m e  yteia o* 7Z 0 0  Kg ha 
v v 0 o n i f  u a r  S u " ^ r *0

e _ l  r j ' n n  ( . f  n  o  g a  ic  4 e  r t i e  s 

f p  t  * f  ra t io s  e *  s r e t  >■ 1.1 

a t  p l i c a t  o n  o f  t e r t  i t z e r  ‘' a d  r e  eff fc > o n  

r1 z o m e  w e l d  f h i s  i r d m ?  <-s ‘ h a  ‘ e a v y  

a p t ,  c a t  o 1 o f  o r g a n i c  m a r  j  t 3  s e s s  r?sa’ 

* j i  r e a l i s i n g  o p t i r r o m  >h z o m e  y  e l d  in 

N a c h o t a m  W i f b  r e s p e c *  *0 m i  y tel  .. a n c  Oil  

r e „  ,<fcry a p p  r a ‘ m n  o '  t m u  t z e r s  o  F >  M  

j h o w e d  n o  s  g n  I  c a m  ef' fe ~ t  ~r h e  q a l  t y  

c f  n  a s  a s s e s s e d  by g a  1 c h r o n a t e  j i a p m c

Table 1 0 Roizom e and od y ie 'ds and oH recovety of Kacholam  as in ,!uenceu by 
diff<-*en‘ ‘evels tm i time of application of NPK

f i ecd r>er
Fresh 
r iizom e
Xd h a )

Otl vteSo
!/na ;

O (e.CC zery
on C //B '

Ro o  o N * -  \

'  1  ̂Vv 1 U 25 7? 24 1
1 1 r 3 i 25 63 28

CD(G r 5, '1 N<5 NS

..ezeis t,‘  N K j m
3 - ^SCk 26 33 •'G
60 576"1 24 40 21 |
90 60 '’ ■> 24 63 i t .

100 ' 1 -Sc 27 40 1 3

C D ,0 05 ' N3 NS

. 7 n e  q* app ~a' 0 ”

| 2 so' Is Or-7 26 00 -1 24
• '■* SD OS C637 25 40 28

CO (0 C5 NS NS NS

C ontro l 3 0+PYM/^a) 7500 27 53 1 22

Contro i. NS NS
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analysis cha n^! show anv ssani!ic.<m 
variaMor between treatm ents (Table 10)

Table 11 E s tim a tio n  o f o il pe rcen tage  
in ye tive r

Project {04} Managem ent of a sease 
and pest of arom atic and medicinal 
plants

1} B io eco log ksr s tud ies  on the Insects  
■rfestln j  mcd clnaf and arom atic p lan 's  
and th e ir m anagem ent
(AMP 04 00 02/92 ACS, (4) KAU)

Two L e p id o p te ra  pes ts  ot T y ljp h ^ a  
asthm atica  fVai'ippaia) were get ident t ed 
from iARI Mew Delhi

They are 1 )D icnrom ia orosia (Ncctuidae)
2) Danaida aglea (Danasdae)

Tne biology of the butterfly D agiea was 
studied Tota l life  cycle is completed in 
26 75 days the average egg larval and 
pupal period being 4 0 13 5 and 9 25 days 
respectively There are four larval mstais 
larvae are vo rac ious  feede s causing 
severe defo liation of the crop

A new white fiy (Aleurodidae) was observed 
on Ocimum sanctum  Botn the nymphs 
a rd  adults of th is showy white colou.ed 
white fly  ware found abundantly 'eedmg 
on tne under surface of the tender leaves 
causing fading cf tw igs Solarium torvum  
and S nigrum  were also infested by th s 
whitetiy The pest was found as polyphagus 
species nfesting several c th e ' crop p a rts  
and weeds The t es were collected a rc  
sen' fo r identifica tio r

Project (05) Utilization and marketing 
of m edicinal and arom atic plants

1) Evaluation  of lem ongrass germ plasm  
for oil q uantity  and quality
(AMP/05 00 02 90/VKA(16)ICAR)

One hundred giarn fresh sample (34 g dry

0% of Jo U % o*
Vfi & v r ot c, 5

j ub^dfor obt«. oed }
I d st fiat or r ) {

i *<g i

Hybrid 26 6 5 13 * 0 21 J
I!
i

NG 66404 4 1 ’ 1 5 0 29 I

NC 66416 5 5 7 f  0 14
ii!___________________________________________________

matter) was taken for analysis from each 
v a r ie tie s  Two hours d is t i l la t io n  in 
c ievanger apparatus was su ffic ie n t to 
ex tract the o i1 Six co lle c tio n s  were 
analysed for o>l quality and quantity C itral 
percentage was Estimated by GC

2) Evaluation of vetiver germ piasm  for oil 
quantity and qua! ty
(AMP/05 00 03 90rVKA(16)ICAR)

Among the three varieties NC 66404 
g«ve highest o>! percentage (Table 11)

3) Stands, d lsation of analytical m ethods  
'o r  the evaluation  of some lesser known  
m edicinal plants, A lo e  b arbed ens ls , 
Tinospora cordifo lia , Tylophora Ind ica  
& P iper longum
(AMP/05 01 S9/V<A(1 8 ,ICAR)

Methods for Biper longum  extraction is 
perfected The study is m progress

•  • •
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11. Soils and Agronomy

HIGHLIGHTS

•  Inoculation with Pleurotus  sp and addition of urea to coir pith accelerated its 
decomposition in laterite soils

•  In chilli cv Jwalasakhi wick irrigation at 100 per cent FC and coir pith mulching 
resulted in maximum WUE yield uptake of nutrients and profit

•  In a study on the evaluation of different lining materials for seepage control lining with 
bricks pointed in cement and sand was found more suitable than lining with clay 
cowdung mixture and polythene

•  Sub surface drainage system was found to be very effective in removing toxic salts 
and creating a conducive condition in the root zone of paddy in kari soils

e Field experiment at Chalakudy indicated that maintenance of 5 cm water during Kharif
and 5+ 2 cm during Rabi is the best water management practice for rice For the 
summer crop irrigation can De prolonged for three days after the disappearance o+ 
ponded water without yield 'eduction

** Tor economic yield in Nanuian banana irrigation at intervn s of 5 6 days wuh 5 < rr
depth of water fiom December May is required

® Application of oxadia/e i (P 0 75 kg/ha and spade weeding at 60 and 90 DAP resulted
in maximum weed control in cassava and produced highest tuber yield

•  Weeds in sesarnum could be effectively controlled by pre emergence application of 
1 0 kg/ha metalochlor and 0 1 kg/ha oxyflourfen

CONCLUDED EXPERIMENTS

Project (01) . Management of laterite 
soils of Kerala

1 D e c o m p o s itio n  and m in e ra lis a tio n  
pattern of coir pith In latisols
(SSA/01 00 02 9 1/VKA(3)KAU/PG)

A factorial experiment in CRD was carried 
out to determine the rate of decomposition 
of coir pith incorporated in a laterite soil

under the influence of microbial inoculation 
Inoculation with Pleurotus sp (Cellulolytic 
organism) and addition of nitrogen in the 
form of urea accelerated the decomposition 
of coir pith in laterite soils Coir pith 
contained 1 03 per cent N, 0 09 per cent 
P 1 2 per cent K and 89 per cent C with a 
C N ratio of 90 1 After incorporation in 
the soil tor a period of one year the C N 
ratio was lowered to 20 1
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Project (03) Scheduling irrigation to 
crops and cropping system

2 E valuation  of low cost technique in 
p o tte d  v e g e ta b le s  g ro w n  In ro o f  
gardens
(SSA/03 00 09 92/ACV(1)KAU/PG)

A pot cu lture  study with chilli cv 
Jwalasakhi was conducted at the College 
of Agriculture Vellayami to compare the 
efficiency of various techniques for 
economising water use The treatments 
included three levels of irrigation (60, 80 
and 100 per cent FC) two methods of 
irrigation (drip and pot watering), three 
moisture conservation methods (coir pith 
mulching application of Jalasakthi and 
control) and their treatment combinations 
compared with wick irrigation as absolute 
control

Maximum yield was obtained for wick 
irrigation 100 per cent FC and coir pith 
mulching WUE was also maximum for 
coir pith mulching Drip irrigation recorded 
maximum WUE and 80 per cent FC 
resulted in higher WUE compared to other 
two irrigation regimes

Uptake of N P and : •'.ere maximum in 
wick irrigation and cot fl mulchina N & 
K uptake were maximum  ̂ 00 per cent
FC but P uptake was hig> <i «0 per ce^t
*--c

EXPERIMENTS
Project (02) Management of Kari, Kayai 
and Karappadom soils of Kuttanad

1 R ole o f d ra in a g e  In Im p ro v ing  the  
physical condition and productiv ity  of 
the low land soils
(SSA/02 00 02 90/KUM(3)NARP)

Chemical analysis of the soil after the field 
experiment with additional crop of paddy 
adopting different methods of drainage (tile 
drainage and drainage by gravitational 
flow) showed not much difference in water 
soluble as well as available nutrient 
elements except chloride The number of 
productive tillers and grain yield for the

Maximum profit was realised by drip 
irrigation at 100 per cent FC along with coir 
pith mulching With drip irrigation and coir 
pith mulching 20 per cent water can be 
saved without much reduction in yield

Project (04) Storage, conservation and 
utilisation of water

3 Studies on evaluation of d ifferent lining  
m aterials for seepage control
(SSA/04 00 02 87/CLY(3)ICAR)

Seepage loss from the channels laid with 
different lining m aterials d iffered  
significantly Minimum seepage loss was 
noticed in polythene lined channel 
followed by brick lining pointed with cement 
and sand clay mixed with cowdung lined 
channel and unlined channel

The cost of lining with clay cowdung 
mixture was highest and it was damaged in 
a short period also Eventhough the initial 
cost of brick and cement lining is high it is 

dole and produced very little weed 
gi swth and required little maintenane 
Polythene lining eventhough produced 
only mini jm seepage was damaged in a 
short per od

Hence it is concluded that the channel 
lined with brick pointed in cement and 
sand is the most suitable

IN PROGRESS
Punja crop was significantly higher in the 
tile drained plots compared to the control

2 Effectiveness of tile  drainage system  
on the  c h a n g e s  of s o il c h e m ic a l  
properties  with respect to tim e and  
perform ance of paddy crop In the kari 
lands
(SSA/02 00 03 91/KDY(1)ICAR)

The effectiveness of sub surface tile 
drainage was compared with farmers  
practice of surface drainage by laying out 
an experiment with paddy in the field laid 
out with 15m and 30 m laterally spaced tile 
drains Sub surface drainage system was
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found to be very effective in removing 
toxic salts and creating conducive  
conditions in the root zone of paddy crop 
The Punja crop raised during the period 
performed better by yielding a higher grain 
weight, lower chaff percentage and more 
number of grains per panicle There was 
an incremental yield of 33 per cent in the 
30 m spaced sub surface drained plots 
compared to farmer s practice Chemical 
analysis of the soils also revealed a 
decrease in the concentration of toxic salts 
in the root zone

3 M orphological, physical and chem ical 
characterisation  of the soils of North 
Kuttanad
(SSA/02 00 03 93/VKA(1)KAU/PG)

The soil samples from five selected villages 
of North Kuttanad collected before and 
after the closure of the Thanneermukkom 
barrage were analysed for their fertility 
characteristics (av N P K Ca & Mg) 
active and potential acidity and electrical 
>• cndurtivity

P oject (03) Scheduling Irrigation to 
crops and cropping systems

4 On-farm  water nansgernt * studies - 
P ilo t pro |ect
(SSA/03 00 01/09 CLY(1)|CAR)

T e resuits of the fie'd e»;„eriment with 
Red Thriven’ during Kharif and “Chittem" 

during Rabi indicated that for paddy during 
Kharif, maintenance of 5 cm water level is 
necessary and during Rabi stagnant 
submergence of 5+ cm w«ter is the best 
water management practice For the 
summer crop irrigation can be prolonged 
for three days after disappearance of 
ponded water without yield reduction The 
results are in agreement with the findings 
of 90 91 91 92 and 92 93

5 E ffect of irrigation  and mulching in 
coconuts
(SSA/03 00 05 91/CLY(1)KAU)

Irrigation treatments on West Coast Tall 
coconut palms planted in 1991 were 
started Application of fertilizers was done 
as per P ackage of Practices  
Recommendations

6 S c h e d u lin g  ir r ig a t io n  in g in g e r  
(Z in g ib e r o ff ic in a le )  u n d er vary ing  
nitrogen levels
(SSA/03 00 06 91/CLY(1)ICAR)

The results so far obtained showed that 
nitrogen levels have no significant influence 
on the rhizome yield of ginger Irrigation at 
IW/CPE ratio of 1 5 produced maximum 
yield which was on par with a ratio of 1 0 
These two levels of irrigation were 
significantly superior to irrigation at a IW/ 
CPE ratio of 0 5 and no irrigation

7 Response of banana cv Nendran to 
graded doses of N & K under d ifferent 
w ater m anagem ent p ractices
(SSA/03 00 07 91 /C L Y (09) I CAR)

Maximum bunch weight was recorded by 
irrigation at 20 mm CPE which was on par 
with irrigation at 40 mm CPE and the 
farmers practice For economic yield 
Nendran banana has to be irrigated at an 
approximate interval of 5 6 days with 5 cm 
depth of water from December to May 
The present rate of recommendation o* N 
& K is sufficient for banana grown under 
irrigated conditions

8 C haracterisation  of soil and irrigati > 
w ater of the sugarcane belt in P a ljh a t  
in relation  to y ie ld  nutrien t uptake and 
quality  of cane
(S S A /0 3  00 0 8  9 2 /V K A i3 )K A U  PC)

One hundred and ninety seven soil and 47 
irrigation water samples collected from 
different locations in the sugarcane belt in 
Palghat were analysed for their physico 
chemical properties Variation in the quality 
of irrigation water used fo r irrigating the 
crop was also estim ated at monthly 
intervals The yield of sugarcane nutrient 
content and uptake quality of cane juice 
etc have been estimated and are being 
correlated with the characters of soil and 
irrigation water

9 R e s p o n s e  of c o c o n u t to  d if fe re n t  
m ethods of irrigation
(SSA/03 00 10 92/CLY(1)KAU)

Irrigation treatments (drip, basin and 
farm er’s practice) were started from 
January 94 taking daily evaporation data
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Fertilizer application was done as per 
Package of Practices recommendations

10 Drip and furrow  m ethods of Irrigation  
In bete lv lne
(SSA/03 00 11/92 CLY(1)KAU)

Results from previous years study showed 
that the treatments have no significant 
influence on the total weight of betelvine 
leaves However, drip irrigation at 100% 
Eo recorded the highest weight of leaves 
while the lowest leaf weight was produced 
by drip irrigation at 75% Eo

Since the older betelvmes were damaged 
due to the collapse of the Pandal structure 
a new crop has to be replanted during 
A ugust/Sept 1995

Project (04) Storage, conservation and 
utilisation of water

11 E v a lu a tio n  o f lon g  te rm  e ffe c t  of 
Irrigation  as changes in physical and 
chem ical p roperties  of soli
(SSA/04 00 01 85/CLY(3'ICAR )

Garden and wetland soils from selected 
locations in the Command Area of the 
Periyarvalley Irriga n Project were 
analysed during the hth yes* for 
hydraulic conductivity d ji ensity pH 
CC organic carbon, availabit P & K ant  
Ca & Mg

The study is being continued ~

12 E ffect of various m ulches on the growth  
and yield  of banana cv Palayankodan  
grow n u n d er irr ig a te d  and ra in fe d  
conditions
(SSA/04 00 04 90/CLY(1)ICAR)

Irrigating banana at 30 mm CPE and 
mulching with dried leaves recorded the 
maximum yield of 10 78 kg/plant followed 
by mulching with polythene sheet The 
results of the study showed that higher 
yields of banana could be obtained by 
supplemental irrigation coupled with 
suitable mulching during summer season

Survey work was temporarily suspended 
based on the oral instruction of the 
Quinquennial review team (ICAR) May 92

13 Shade to lerance of d iffe rent weeds
(SSA/05 00 02 89/VKA(1 )ICAR)

The project is discontinued

14 E co ph ys io log y  and m an agem en t of 
Isachlce In rice fie lds  of Onattukara
(SSA/05 00 03 90/VKA(1)KAU/PG)

The study is in progress The results can 
be presented after thecom pletion of 
statistical analysis

Project (0 6 ). integrated control of weed 
in Kerala

15 Effect of Oxyfurofen fo r weed contro l 
In dry sown rice
(SSA/06 00 03 9 1/KVA(3)KAU/PG)

No work reported

16 C o ntro l of p h e n e ro g o n ic  p ra c tic e s  
Infecting mango
(SSA/06 00 04 92/ACV(1) KAU/PG)

No work reported

1 Biology of orthogalum m a terebrantis  

walwock on w ater hyacinth
(SSA 06 05 92/VKA(4)KAU/PG)

No work ieported

18 In te g ra te d  w eed  m a n a g e m e n t In 
Cassava
(SSA/06 00 10 92/VKA(1)ICAR)

By applying oxadiazon @ 075 kg/ha + 
Spade weeding at 60 and 90 DAP the 
highest tuber yield of 14 1 t/ha was 
obtained Weed population as well as 
weed dry matter were lowest with the 
application of 1 5 kg/ha pendimethalm + 
spade weeding at 60 and 90 DAP and 
produced a tuber yield of 13 7 t/ha Un 
weeded control plots produced the highest 
weed dry matter and lowest tuber yield 
which were significantly different compared 
to the above treatments

The experiment has to be continued to 
arrive at conclusive results

19 In te g ra te d  w eed  m a n a g e m e n t in 
Sesamum
(SSA/06 00 11 92/VKA(1)ICAR)

The weeds in sesame could be effectively
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19 in te g ra te d  w e e d  m a n a g e m e n t in 
sesam um
(SSA/OG 00 11 92/VKA(1)'CAR)

The weeds in sesame could be effectveiy 
cootro led by the application of metalochior 
@ 1 0 kg/ha both as pre plant 

.corporation and as pre em ergence  
apphc-tho" and 0 1 kg/ha oxyflou^en as 
pre emergence applieat on The highest 
yield of sesaire was recorded m psots 
where Mota,ccniar @ 1 0  kg/ha was a«ven 
as pre o iant m ccrporatinn  and 
Fluchlorahn @ 1 0 kg r a as pie emergence 
application

20 influence o< herb ic ide  com bination on 
the growth and yie ld  of transplanted  
rice
vSSA/06 u0 12 9 2 /V K A (i)iC A R ,

No work reported

21 B io logy and con tro l of P en nisetum  
p o lys lach yon
(SSA/06 00 13 9 2 / \K A v1MCAR)

Based on three years of study it is inferred 
that Glyphosate @ 1 2  kg/ha + 0 5% 
ammonium suiphate can effectively control 
Pennisetum  polystachyon  a serious weed 
in plantations

Biological studies on the weed is being 
undertaken

22 E v a lu a tio n  o f jo in t  fo rm u la t io n  of 
A niloguard  and 2, 4-D EE foi the contro l 
of w eeds 'n dry sown n ee
(SSA/06 00 14 92/VKA(1) KAU/PG)

Afield experiment in split plot design witn 
paddy cv Jyothi was conducted The 
results are being statistically analysed

P r o je c t  (0 7 )  M a n a g e m e n t  o f  iro n  
to x ic ity  in  r ic e  f ie ld s

23 Evaluation  of the ill e ffec ts  of iron in 
C h s ia k u d y  c o m m a n d  a re a  u n d e r  
d iffe ren t w ater m anagem ent p ractices
(SSA'07 00 01 91/C LY (1)IC A R )

The results of the field experiment with 
paddy under different levels of lime and 
irrigation conducted during Rabi showed 
superior effect of single top dressing with 
lime <S> 900 kg/ha on yield which was on 
par with lime application @ 600 kg/ha 
During summer season lime @ 600 kg/ha 
as one top dressing registered the highest 
yield of 3632 kg/ha and was on par with the 
yield of 3605 kg/ha obtained by the 
application of 900 kg lime as one top 
dressing

Neither different levels of irrigation nor its 
interaction with lime exerted any significant 
influence on grain yield durirg  both 
seasons

•  • •
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12. Pfar* protection

HIGHLIGHTS
•  Stuoies on residua! ♦oxicity of carbofuran on cucumber revealed that application of 

the chemica1 is to  be avoided at the flowering stage Peeling of the outer skin j f  the 
fru it reduced tne residue considerably

•  Fungal pathogens like species of Fusarium, Cohew lnchum  gleosporio ides  etc can 
be utilised fo r biocontrol of the ween water hyacinth

•  Neem oil is found to be an effective material in the management o* pests nfesting 
various crops

C O N CL UDE D E X P E R IM E N 1 S
1 C h e m o d y n a m ic s  o f c a rb o fu ra n  In

cucum ber
(PP/06 00 02 91 /ACV(4)KAU/PG )

The main objective was to study the 
behaviour of the insecticide carbofuran 
when applied at various stages of the 
growth of the crop and the terminal residues 
m fruits The results of the study indicated 
tnat active absorption and metabolism of 
the compound was detected on the first 
day of application When applied one 
week after sowing the highest level of 
total carbofuran was observed in the leaves 
on the third day after treatment and the 
levels being 0 995 and 1 248 mg/kg forthe 
doses 0 5 and 1 5 kg ai/ha The distribution 
of carbofuran residues in different portions 
of cucumber fruits, top middle and basal 
when treated at the flowering stage showed 
that the highest level of carbofuran was 
detected in the distal portion followed by 
middle and basal portion This showed 
*hat the distal portion of the fruit carried 
maximum residues following insecticide 
application The residue was also found to 
be more in the flesh portion than in the 
placenta Studies on the effect of different 
periods of storage on the degradation of 
carbofuran residues in the fruits showed

that the metabolism and degradation of the 
compound continued even after the fruits 
were harvested The results also revealed 
that for the safe consumption a waiting 
period of 25 26 days should be 
recommended at doses of 0 5 and 1 5 kg 
ai/ha respectively Since cucumber fruits 
are harvested 20 36 days after flowering 
the use of carbofuran granules at the time 
of flowering stage of the plant should be 
avoided It was also observed that peeling 
of the outer skin could reduce the level of 
carbofuran residues considerably

2 Screening of fungal pathogens for b io ­
control of w ater hyacinth E lchhorn la  
crasslpes  (M a r t ) Solm s
(PP/04 00 11 92/A C V(5)K A U /PG )

The main objective of the study was to 
screen different fungal pathogens of water 
hyacinth so as to evaluate their biological 
potential A survey conducted revealed 
seven fungi, v iz  C o lle to tn c h u m  
g lo e o s p o r io id e s  C u rv u la r ia  lu n a ta  
Fusarium equisetii Fusarium  sem itectum  
F solani, R solani and a sterile fungus 
as pathogen of the plant and among them 
F sem itectum  caused highest intensity 
of infection of 5 10 per cent followed by
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F equisetii and F  so lan i(48  88%) Wheat 
bran was found to be a good medium for 
multiplication of these fungi For the 
effective destruction of the water hyacinth 
a spore concentration of 10x10® spores/ml 
and 2x10® spores/ml respectively for 
Fusarium  spp andC gioeosporioideswete  
found to be optim um

3 In v es tig a tio n s  on the occurrence of 
recom binants  /  hybrids in Phytophthora  
and  th e ir  ro le  in th e  In te n s ity  of 
P hyto ph tho ra  d iseases of p lan tation  
crops
(P F /10  00 02 89/A C V(5)S TE C )

The mam objectives were identification of

P hytoph tho ra  spp from the various  
plantation crops which are grown as 
multistoryed or as single cropping 
system

On the basis of comparibility with standard 
A1 and A2 mating types isolates made in 
the present study the distribution of various 
types in pepper and coconut plantations 
were made Study on the interspecific 
crosses of the isolates of diverse origin 
showed that th ere  are chances of 
occurrence of recombinants in these  
plantations

ONGOING EX PERIM ENT S

Project (01) Use o f Insect growth  
Inhibitors In pest control

1 E v a lu a t io n  o f D im illn  and  its  
c o m b in a t io n s  w ith  d if fe r e n t  

Insectic ides aga in st vegetable  pests
(PP/01 00 01 90/ACV(4)KA U)

In a field trial conducted with Dimilin alone 
and in combination with Carbaryl and 
Malathton against pest of snakegourd the 
results revealed that the population of 
snakegourd semi looper A n a d e v td a  
pepom s  was reduced by all the treatments 
However, fruit flies were not controlled by 
any of the treatments

Project (02) * Use of microorganisms  
for pest control

2 Survey and Id e n tific a tio n  of natural 
enem ies of vegetable  pests
(PP/02 00 03 89/ACV(4)KAU)

Rhizopus sto lon ife r isolated from red 
cotton bug, was found to be a potent 
pathogen against many important crop 
pests like rice bug coried bug mealy bug 
etc

3 C om patib ility  of insect pathogens with

in s e c t ic id e s  and  in s e c t  g ro w th  
reg u la to rs
(PP/02 00 07 90/ACV(4)KA U)

Compatibility studies were taken up with 
Fusarium  palhdoroseum  and it was found 
that Dimethoate, Quinalphos and Fenthion 
are compatible with this fungus

4 Host spec ific ity , pathophysio logy and  
transm ission  of the B aculov irus  (Kerala  

Isolate) infecting O ryctea  rh inoceros  
Linn (Scarabaeidae C o leoptera)
(PP/02 00 09 90/VKA(4)KA U/PG )

The infection of Baculovirus in Oryctes 
rh inoceros  is mainly transmitted during 
mating Cross infectivity studies revealed 
that the pathogen was not infecting red 
palm weevil coconut root grub coconut 
caterpillar etc The pathogen was safe to 
silkworm white mice and white rat

Project (03) Use of botanlcals in pest, 
nematode and disease control

5 Evaluation of p lan t p roducts  fo r pest 
m anagem ent
(PP/03 00 01 89/VKA(4)KAU)

Neem oil at 10 per cent was observed to 
have highest persistent toxicity in green
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3 i s o  s« iv  • o f  b l ca^ t»v*s  t  —  p i e  e '  
T tie v ^h a  n e r i 'fo lta  d -s s  *poeynace*5  

a nd  d e te rm in a t ion  ~»f t i» bI 'ogico  
k ’v’hes

^ 03  ̂ ^ ^ vr 4 PG)

r ridit w 441 w&'er j(j a i ohoi extracts of T 
nem tohaon  ama'anff us and bit*ergourd r  
comparison whh the i isectic de Carbary! 
was studied

7 E f f e c t  o f  *e lr  t t e d  m e d ic in a l p .a n t  
e x t r a c t s  on the ‘rtcldence of pum pkin  
m osaic
(PP/03 00 OS 9 1 //K A (5 )K A J 'P G

Inmai screening of thmy medicinal plants 
weie completed and T.v" medicinal plants 
having antiu< a! effect against pumpkin 
mosaic virus selected for further studies

8 M anagem ent of v lru a  d iseases of chilli 
by use of p lan t p roducts
(PP 03 00 07 91/AGV(5)KAU)

Lea* extracts of A za a ira ch ta  ind ica  
Ocimum sanctum  Potya ltn ia  lo rg 'fo lid  
V inca  ro s e a  P h y lla n th u s  n iru n  
C ie rodena ron  in fo d u n a tu m  C urcum a  
tonga  w ere sc>eened to study their 
inhibitory e*fect against virus !t was found 
that tne extracts of Polyalth ia longifoha 
P h y lla n th u s  n iru n  C le rc d e n d ro n  
m fortunatum &nd Curcuma ionga  gave 100 
per cent inhibition of chilli mosaic virus 
followed by A zadiracnta mdica and Vinca 
rosea (90 per cent)

9 E ffect of p lan t e x tia c ts  on the fungal 
pathogens of rice
(PP/03 00 08 91/ACV(5)KA U)

No work reported during this per od

10 Effect of m ed icinal p lan t ex trac4s on 
fungal d iseases of cowpea
(PP/03 00 09 91/ACV(5)KAU)

Leaves of medicinal plants belonging to

4Lree d ifferent fa n ih e s  w ere taker 
I ane&rna mcenus fVeha a s a d ire t^ 'a  . nd 
Vinca rosea  were s e iz e d  4o oh c®y -><? 
°u  i The fungal Odthoge t  r u
so a-t^ i t „ g ‘c ‘‘ ’~r m i  d tf' n / i  > ( f
yp j>ans  arsa R tn z i ? a s i cm w< re 
smatea fro ^•'■eased c o * ri» a (So fs

a” d foots M ur mum mb b t.<_n o* growth 
was f ju n o  n the re a m e n ts  in w hic^ 

'm c a  was used TniS was to 
j c m m o  s o la ' ' none ‘' I  ,4e pian

e-Tracts caused requct on in ^ad a! 
growth There was a slight s tm u ia t on ot 
growth of R so 'am  in liquid media 
indicating that a higher concentration 
of substances present in leaf extracts is 
required to mhib't growth o* r er?a n 
fungi

i t  Efficacy of seed o ils as an tim icrob ial 
agents
(PF 03 00 10 91/ACV(5)rCAJ)

n vitro  effect of some of the seed o is on 
Phytophthora sp and Xanthom onas  sp 
was studied Seed oil otAzadirachta indica  
(5 per cent) and Hydrocarpus weightiana  
(5 per cent) gave maximum inhibition of 
the growth ot Phytophthora  spp

12 E ffec t of e x tra c ts  of C le ro d e n d ro n  
in fortunatum  on the ep ilachna beetle  
H e n o s e p lla c h n a  v ig tn tio c to p u n c ta ta  
with re la tion  to  safety of Its natura l 
enem ies
(PP/03 00 14 94/ACV(4)KA U/PG )

Screening of extracts from different 
parts of the plant Clerodendron was 
initiated

13 S c re e n in g  of m e d ic in a l p la n ts  fo r  
a n t lh e im ln th lc  p ro p e r t ie s  a g a in s t  
d if fe r e n t  l ife  s ta g e s  o f b a n a n a  
b u rro w in g  n em a to d e  R a d o p h o lu s  
s lm llla
(PP/03 00 15 90 /A C V (4)KAU/PG)

Burrowing nematode (Radopholus simihs) 
isolated from banana root is found to 
multiply in carrot disc placed in agar medium 
under sterile condition
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P ro ject (04) B io lo g .ca i contro l of 
weeds Insects and diseases

14  B io lo g ic a l c o n tro l of E lc h h o rn e s  
crassipes
(PP/04 00 01 83/VKA(4)KA U'

Field release of tne ratural enemy of the 
weed Orthoga w rn a  was continued and 
fie ld  studm s revea led  that the ir  
estabiiohmen* was poor and the 'mpact of 
them on the weed was not satisfactory 
Preliminary studies carried cur on the 
biology and nature of damage of tnis mite 
on the weed was carried out The number 
of ovipositional holes varied with tne mite 
population and they w ere uniformly 
distributed on the leaves

15 B io logical c o n iio l of S alvln la  m olesta
{PP/04 00 0,? 83/>/KA'4)!CARf

Field re lease of the natural enemy 
Cyrrtooagous continued and their he'd 
survival studied

16 B ’o io g lc a i c o n tro l o f P a r th e n iu m  
hystero ph ores ls
(PP/04 00 03 87/VKA(4)!CAR)

Breeding of the beetle Zygograma  the 
natural enemy of the weed has been 
continued

17 B io lo g ic a l c o n tro l of C h ro m o iaen a  
odorata
(PP /04 00 04 B7/VKA(4)ICAR)

Field trials carried out showed that the 
performance of the natural enemy of the 
weed, viz Pareuchates pseudom sjla ta  
showed the maximum hatching percentage 
with a sex ratio of 1 1 for all the field 
combinations

18 B ionom ics of P a re u c h a te s  p s e u d o - 
In s u la ta  R e jo  B a rr ls  (L e p ld o p te ra )  
A rctlidae  and Its  in teraction  w ith  the  

slam weed C hrom oiaena odorata  Kin| 
and Robinson (Asteraceae)
(P P /04 00 05 9 1/VKA(4)KAU/PG)

Pareuchates pseudoinsulata  was identified 
as a potential bio control agent of C 
odorata

19 The b io log ical environm ent of forage  
grass phyiiop lane
(PP/04 00 07 91/A C V (5)K A L)

Samples were collected from the livestock 
development farm Dhoni Palqhat Karnoor 
and Vellanikkara The forage crops 
included guinea grass napier grass para 
grass and hybrid napier R solam  was 
found to be the prominent pathogen during 
Julv August period Quantitative estimation 
of the natural phyl'oplane microflora of the 
above crops was also studied Several 
like species of H e lm m th o s p o r iu m  
A lte rn a n a  C o lle to tn c h u m  R h izopus  
Trichoderma were  obtained None ot 
them except Trichoderma  sp has shown 
antagonistic activity against R solam

20 B io lo g ic a l c o n tr o l o f s o il-b o r n e  

d iseases
(PP/04 00 08 /A C V (5)K A Jt

Six species cf Trichoderma  were isolated 
and screened to test them for in vitro  
antagonism against soil borne pathogen 
R hizoc tom a so lam  using nual culture 
method

Maximum inhibition was noticed in T viride 
T harzianum  and T pituhferum  The 
species ofTr/chodermawerefoundto grow 
and sporulate best in rice / wheat bran for 
mass multiplication

21 B io logica l contro l of seed m ycoflora of 
vegetables using Trichoderm a  spp
(PP/04 00 09 91/ACV(5)KA U)

Interaction between Trichoderma  spp and 
seed borne fungi was studied Cessation 
of growth of mycoflora was noticed at the 
point of contact with test organism except 
in Rhizopus oryzae  and Asperg illus flavus

P ro jec t (05) M o n ito rin g  pes tic id e  
residues in food com m odities

22 R esidues of In sec tic id es  app lied  for 
the con tro l of pollu  beetle of pepper
(PP/05 00 01 88/A C V(4)IC A R )

Field study on the dissipation of Mancozeb 
on pepper was carried out The chemical
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*-a« s„ ’ w e d  twice in two doses at 0 2 per 
cent and 4 <~«n* spray Analysis of
the spme at 1 3 7 Z* z d 28 days 
a*ter second spray revealed to at n fre»r 
pepper berries the mit.al residues were 
w SO and 13 48 mg;Kg when applied at n 2 
and 0 4 oer cent respective y This 
dissipated to 97 84 and 99 8 per cent oy 
28 oays after treat meet In dry pepper the 
residue was 23 ^4 and 38 3C mg'kg 
respectively for lowei and higher doses 
No residua was detected in dry oepper on 
28 days after treatment Waiting period of 
Mancozeb on fresh pepper bemes when 
treated at the recommended dose (0 2 per 
cent) was 14 62 days and at double the 
recommended dose was 19 43 days and 
corresponding values <n dry pepper were 
19 43 and 21 56 days respectively

23 S tu d ie s  on w e lt in g  p e r io d s  of 
Insectic ides recom m ended fo r paddy  
pest contro l
(PP/05 00 04 87'ACV'4)r<AU)

No worK during the year

24 S tu d ie s  on w a it in g  p e r io d s  of 
in s e c t ic id e s  re c o m m e n d e d  fo r  the  
contro l of pests of spices
(PP/05 00 05 87/ACV(4)KA U)

No work during the year

25 M o n ito rin g  In s e c t ic id e  re s id u e s  in 
vegetables co llec ted  from  m arkets
(PP/05 00 06 89/A C V(4)IC A R )

Residue analysis of vegetables from 
farmers’ field revealed that M onocrotophos 
and Phospham idon w ere the two 
insecticides preferred by farmers and the 
dosage used was h igher than  
recommended dose Residue of the 
insecticides in cewpea pods ranged from 
0 79 to 1 54 ppm which is 4 7 t'mes of 
MRL fixed for these chemicals In bhindi 
the residue of Phosphamidon (0 44 to 0 94 
ppm) which was two to five times of MRL

However, none of the samples of brinjal 
and snakegourd showed insecticide  
contamination

P ro je c t (06 ) P e rs is te n c e  and  
dissipation of Insecticide residues in 
crops

2b >nser'*iciae residues of treated *.rops
(PP/06 00 C7 sC M ' C"-,P)

s) Fa*e j f  CarDofuran app led io  sj * basin of 
black pepper

So'ption experiment and * e ’d experiment 
to assess the mobility of pesticide du'ing 
the monsoon periods are in progress

(si) Carbofuran residues n amaranthus

As a result of detailed field trial and residue 
analysis the waiting periods were fixed for 
Carbofuran in amaranthus as 28 ard  30 
days for 0 5 kg ai/ha and 1 kg ai/ha  
respectively

(in) Monocrotophos residues in coconu*

Coconut puip and water were fortified with 
different concentration of Monocrotophos 
and the insecticide re extracted as per the 
protocol supplied by TNAU But recovery 
was poor ard  the procedure is being 
standardised

(iv) Carbofuran residues in cowpea

The study revea led  that the active  
absorption initiated from the first day of 
application and the highest level of 
residues was detected on the 7th day after 
application and a slow decline thereafter 
when applied at the flowering stage @ 0 5  
and 1 Okgai/ha The residues took 27 and 
29 days to reach below MRL of 0 1 ppm in 
the lower and higher doses respectively

(v) Residues of M ancozeo in cardamom  
capsules

Studies with Mancozeb showed that a 
w aiting period of 3 w eeks may be 
recommended for safe use of Mancozeb in 
cardamom Data on the effect of processing 
on the removal of residues indicated that 
there is tremendous scope for studying 
this effect for the recommended contact 
insecticides Rigorous washing of capsules 
immediately after harvest may help to 
remove considerable portion of surface 
residues
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(vi) S u p erv ised  tr ia  for L indane and
Endosulfan in cowoea

The dissipation pattern of Lindane in 
cowpea si owed that when applied @ 0 05 
per cent and 0 1 per cent the residues 
diss pated from an initial deposit of 1 37 
mg/kg and 2 43 mg/kg to ND and 0 08 
respect.ve'y on 15 days after application 
At harves* the residue was below  
detectable level in pod cover and grams 
The decontam nation of washing and 
cookng of the Lindane residues ranged 
from 25 5 to 46 9 per cent by washing 
alone and washing followed by cooking 
removed 30 66 to 59 38 per cent of Lindane 
residues

(vii Pesticide residues in paddy

Determination of the residue of Qumalphos 
and Butachlor applied at 1 0 kg ai/ha and 
2 0 kg at/ha at transplanting stage and 
Triazophos at 0 25 kg ai/ha and 0 5 kg at/ 
ha one month before panicle emergence 
showed that the residues were below 
detectable level in giam, husk and straw 
In Triazophos also the residues were below 
the detectable levels excepting m straw A 
residue level of 0 01 and 0 14 ppm were 
detected at lower and higher doses of 
Triazophos respectively

(v iii) Quinalpnos residues in brinjal fruits

Dissipation of Qumalphos was studied on 
brmjal plants adopting gas chromato 
graphic analysis Upto 95 per cent of 
initial spray deposit on fruits dissipated 
with m a week However the statistical 
computation arrived at a safe waiting period 
of 11 days for Qumalphos even at double 
the recomm ended dose Hence the 
application of Qumalphos for the control of 
shoot and fruit borer in bnnjal may be 
restricted only in the vegetative phase of 
the crop and any insecticide with short 
waiting period (3 4 days) may be preferred 
for pest control

27 M onitoring p estic ide  residues In anim al
food
(PP/06 00 08 93/ACV(4)A ICR P)

The study revealed that the mam source of 
contamination in milk and milk products by 
insecticide is through feed concentrate 
which are fed to animals

Project (08) Pest su rve illance  and 
forecasting

28 E p idem io log ica l s tud ies  on im portant 
rice d iseases In Kuttanad
(P P /08  00 02 76 /M O N (4)KAU)

Correlation of disease incidence with 
weather parameters was carried out

Project (09) Solarization for the control 
of soil pests, p lant diseases and weeds

29 E ffec tiveness  of so il s o la riza tion  for 
the contro l of soft ro t d isease of 
ginger
(PP /09 00 01 9 1 /VKA(5)KAU/PG )

Observations on the total population of 
microbe, nematode, earthworm and weed 
were recorded at regular intervals The 
soft rot incidence has been recorded at 
fortnightly intervals

P ro je c t (10 ) S tra in  v a r ia t io n  in 
pathogenic nem atodes & fungi

30 M o rp h o lo g y  an d  ta x o n o m y  of 
C alle to trlchu m  g lo eo sp o rlo id es  in fec t­
ing Im portant p lan tation  crops
(PP/10 00 01 91/A C V(5)K A U )

Cultural and morphological characters of 
different iso lates of C o lle to tn c h u m  
gloeosponoides  obtained from rubber 
cashew and cocoa from different locations 
were studied and variations recorded

31 D istribu tion  of species  of P hytophthora  
affec tin g  coconut and pepper In Kerala
(PP/10 00 03 91 /ACV(5) KAU/PG)

Fourteen isolates of Phytophthora (6 
pepper 4 coconut 2 cocoa, 2 orchids) 
were isolated and the morphological 
characters studied The isolates from 
coconut were P palm ivora  and those from 
pepperP capsic i Inoculation studies with 
pepper and coconut isolates on coconut 
were successful Coconut isolate could 
also produce symptoms of foot rot on 
pepper, while pepper isolate failed to infest
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** Biotechnology

S I G I i H G i n  s

9 p ,a t c i ' -  k  e a s  “ U f i f o r  a rar  d r  v r 0 c io r no c* ei u- y cint> of h a c k

p e p te  af’ l  f i ' r t  * „  u iJ e d e^ta '-n p p t of p am leh

•  Protocol': were ce c ir p< d fo r t re  ex /  frc establishm ent of pineapple p!an*le*s

•  G inger plantie.s could be propagated h  sitio  and planted out

•  Protocols w e ir  develoDea fur the rti«ss in vitro clonal propagat on of Kaem pfena  
galanga  and to r the fie ld establishm ent of the p anMets

•  P rotocols were developed fo r the m.cr "'propagation of the medicinal p lants Adathoda  
bedomen and Hoiostem m a annulare

« Protocols fo i the in Vitro propagation and ex /,*ro estab!isnmer't  of A nthunurr
andreanum  could be evolved

•  Somatic em bryoids could be produced from the nucellus tissues of mango varieties

•  Somatic em bryoids could be produced from the cotyledons and embryonic axes of 
cocoa

•  Mature seeds j f g inger were produced via in vitro  placental pollination

CONCLUDED EXPERIMENTS

1 Standardisation of in v itro  propagation
techniques In Gymnama sylvestie
(BT/01 01 11 8S/VKA( 16) KAU/PG)

Profuse callusmg could be induced from 
leaf and stem segments of G /rrnem a  
sy Ives tre on MS medium supplemented 
witn BA 0 5 mg/l NAa 1 0 mg/i and 
sucrose 30 0 g/i Efforts for inducing re 
differen tia tion  w ere not successful 
Somatic embryo.ds formed m a few  
instances failed to develop beyond the

torpedo stage Multiple shoots could not 
be induced using the sprouts from nodal 
segments cultured on half strength MS 
medium supplemented with kinetm 0 4 
mg/l and iAA 2 0 to 5 0 mg/i Microbial 
in'erference hindered culture establishment 
of expiants collected during May to 
December

The results indicate the necessity of further 
studies for evolving techn.ques for the in 
vitro propagation of the crop
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2 E n han c ing  In vitro  response cf explants  
fro m  tn t tu r »  ja c k  (A r to c a r p u s  

hetsro ph vU us  Lam ) trees
ST'O C 1 J A C V fO  KA ° C ;

Attempts {c. mprov°tbem  *• f^opropagation 
ett'c ency or rrati re phase jack Ires', were 
made Among >>irt stocK pl?nt treatments 
tried grafting on to u. vemie rootstock was 
found to be effectf/a in improving the m 
vitro  response o explants Cold shock at 
2 0  X  '  r five n rotes as w e 11 as neaf 
tieatrrem  a* 42 C for two n notes were 
tne b e n e fir ia ! stress trea tm en ts  for 
‘improving the in a tm  response Using 
expiants *rom grafts was also benef uai 
Season was found to play a significant role 
on the response of mature explants the 
highest 'espons* being observed aurinq 
March to April

3 S ta n d a rd is a t io n  of m e d iu m  s u p p le ­
m e n ts  fo r s h o o t  p r o l i f e r a t io n  In 
D endrob ium
(BT 01 01 21 92 A/KAi*;) KAU/PG)

A successful method for *he in  v itro  
propagation of D endrobium  nobile  was 
s tan d a rd is e d  A x illa ry  buds w ere  
established on half strength MS medium 
or Vasin and W ent medium supplemented 
with NAA 1 0 mg/l and BA 3 0 mg/i Shoot 
prolifeiation was ach eved on Vacm arid 
Went medium supplemented wi*h NAA 2 0 
mg/i + BA 5 0 mq I + peptone 40 mg/ 1 -  
qiucose 30 0 g/l ( 1 6  7 shoots per culture; 
as well as o r half strength MS medium 
containing NAA 2 0 mg/l r BA 5 0 mg/l + 
casein hydrolysate 50 mg/l + sucrose 30 0 
g/l (9 3 shoots oer culture) Knudson C 
medium containing 30 0 g/l glucose wa« 
the best for in v itro  rooting The plantiets 
could be established well in the open in a 
potting medium containing coconut husk

4 Ind uction  of genetic, v a ria b il'ty  in Musa  
sp var nendran  b , In v itro  m ethods
3 ’ 701 0 ’ 23 s?/VKA(5) KAU/PCI

Callus could be mduced from explant^ of 
banana excised from growing shoot tips 
leaf bits and basal leaf sheath Maximum 
callus index (281) was observed when 2 4 
D 7 0 mq/l + BA 1 0 mg/l were included in

tne medium Embryo like bipci!ar struc*ures 
were f ormed f rom scalp '■alius when 
transferred to medium devoid of p 'ar t 
growth substances

A multip'ication rate of 8 7 shoots per 
culture resulted when shoot apices were 
cu tu ed o r  MS medium supp'errented with 
NAA 2 0 mg/l i- BA 10 0 m g '1 Rate ot 
rm/tiplication varied with the number o' 
subcultures and did not follow a .y specific 
pa*’ ern Fo 1 in v itro  rooting M S medium 
containing NAA 10 0 rng I ana activatec 
cnarcoal 0 05 per cent was ideal

Plants derived from various subculture 
cycles differed in the rate of growth with 
respect to neight and leaf area However 
no difference in chromosome number (2 n -  
33) was observed

5 In  v i t r o  p r o p a g a t io n  o f b i j a s a 1 

(P terocarpusm arsupiurr, R oxb) through  

tiss u e  c u ltu re
(B r 0< G1 24 92 VKAfF)KA J DG)

Woody Plant Medium supplemented with 
2 0 mg/l kinetm and 0 1 rr g/l IAA was 
useful for inducing multiple shoots from 
primary explants Lack of further leaf 
production and growth in the multiple shoots 
formed and the problem of leaf abscission 
were major hurdles in evolving a protocol 
'or the in v itro  propagation of bijasal 
Cycocel 0 75 mg/l incorporated in the 
culture medium helped the retention of 
leaves tnough the number of multiple 
shoots was reduced

6 S ta n d a r d is a t io n  o f m e d ia  and  
co n ta in e rs  for ex v itro  e s ta b lish m e n t  

at A n thurlum  p la n tie ts  p ro d u ced  by 
leaf cu ltu re
(BT 01 02 02 92/A C V(1 O 'K aU /P G )

P otting  m edia  and co n ta in e rs  w ere  
standardised for the successful ex vitro 
establishm ent of anthurium  plantiets  
Plantiets with 2  5 to 3 0  cm size (with 3 4 
leaves and two or more roots) recorded 
upto cent per cent ex vitro  establishment 
Soilnte was the best rooting media Plastic 
pot polythene cover and mudpot were the 
sui*able containers
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7 In  v itro  m u lt ip lic a t io n  and s tan ds
rd isatlon  of hardening techniques In
p> i»sr p i* {A nanaa com osus  L Merr }
8T  01 C3 0  -  v A '1 5 'K A I  P G '

Crown and auck»ri, wore fo^rdto esiabiss i 
well m MS mea um ‘ upf-iemented with BA 
and NAA P ro life ra tion  of t>'e nodular 
‘itro-t i ' f = formed on subculture of the 
primary cultures was the best in MS 
medium s u p p le m e n t, with BA a tn or 
wiinout t 0 mg I NAA Profuse rooting of 
shoots was obseived m MS medium  
containing IBA 1 0 to 2 0 mg/l Methods 
were standardised for the successful 
establishment of the plantlets in the field 
immersing the roots of plantleis ir  water 
for 18 hours prior to planting out increased 
the surv ival Potting m ixtures like 
cocoapeat soiirite and biofibe were found 
to be good Treating the plantlets with 
nutrient starter solutions (NPK fertilizer 
solution or 1/4 strength MS salt solution) 
once in a week resulted in vigorous growth 
Artificial seeds using calcium alginate couid 
be produced The plantlets after three 
months of hardening in the greenhouse 
and having 10 cm height and 12 leaves 
could be planted in the open field

8 A nther culture in cocoa (Theobrorna
cacao  L )
(BT/02 01 03 91 /VKA(2;KAU/PG )

Callus pro embryoids and embryoids could 
be produced from the anthers of cocoa

varie ties  The em bryoids could be 
germinated into p'antlets however, the
piamSerts subsequently dnea up and the 
rrqenerah n p-ocesA was nor repearabie

§ induced mutation in rasa adopting In 

Vivo and In v itro  cultures
(PT/02 02 01 8S/ACV(10)KAU/PQ)

Techniques were standard sed for the m 
viUo propagahon of ro»e cuitivar Folkloie 
Budwoods were collected at five different 
growth stages and exposed to gamma rays 
at 20 to 50 Gy, before culturing Multiple 
shoots were also subjected to gamma 
irradiation Gamma irradiation caused 
reduction in bud sprout and survival

One reddish yellow mutant was isolated 
from 30 Gy treated expiants Another 
mutant for increased number of petals was 
isolated from 40 Gy treated explants 
Gamma irradiation induced variation in size 
and shape of leaves at 30 and 40 Gy

Successful hardening and e x  v itro  
establishment (66 7%) of plantlets were 
achieved by surface inoculation  of 
germinated spores of VAM G lom us  
eiumcatum

Exposure of multiple shoots to gamma rays 
induced severa l m orphological 
abnormalities and reduced the shoot 
production and rooting efficiency

ONG OING EXPER IM ENTS
Project (01) In v itro  p ropagation  of p lants  
ot econom ic Im portance

S ub-pro ject (01) S tandard 'sa tlon  of in vitro  
propagation  techn iques

1 Tissue culture  on cocoa
(BT/01 01 04 88/VKA(16)Cad)

Multiple shoots could be induced from the 
shoot apices of field grown trees using 
Woody Plant Medium supplemented with
2 iP 4 0 mg/l phobroglucinol 200 mg/l

silver nitrate 5 0 mg/l and cycocel 0 75 
mg/l The concentration of 2 iP had to be 
reduced to 2 0 mg/l for supporting sustained 
growth of shoots Use of streptomycin 
sulphate 100 mg/l in the culture medium 
helped reduce the cessation of growth and 
drying of leaves m the cultures Efficiency 
of rooting of the microshoots could not be 
improved The plants derived from seedling 
explants started yielding after two years in 
the field The pods and bean character  
were comparable to those of the in vivo 
grown plants
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2 Mass m u ltip lication  through In vitro
culture  and ca llus  m utagenesis  In clove
(BT 01 01 07/90  VKA 16 KAU)

T rea t ng the stock p lan ’ s with 
aureotungm so! prevented  the 
contamination problem of the cultures 
Sealing the cut ends of the explants 
with m oiten w ax could overcom e  
polyphenof interference Multiple shoots 
could be induced on WPM supplemented 
with BA and kinetin Subcultunng to 
medium containing lower concentration 
of BA and activated charcoal supported 
shoot elongation and leaf production I r  
vitro  rooting of shoots resulted on 
medium having NAA and IBA Attempts to 
induce somatic organogenesis are in 
progress

3 In  v itro  p ro p a g a tio n  te c h n iq u e s  in
c innam on ( C lnnam om um  verum)
(BT 01 01 08/90 J KA 16 KAU)

Standardisation of techniques for in vitro 
propagat'on of cinnamon is aimed at 
Multiple shoots that could be induced 
remained dormant and dried up after two 
months

4 Im provem ent of b lack pepper through
In v itro  techniques
(BT 01 01 09 /89  KAU NP)

The protocol developed for the in vitro 
multiplication of black pepper was found 
ideal for all the high yielding varieties with 
slight varietal difference in the in vitro 
response The variety Anchana exhibited 
the best response The in vitro  plantlets 
were evaluated for their later performance 
Good vegetative growth and excellent root 
system were observed by the time the 
plantlets were made ready for field planting 
The in vitro  plants showed cent per cent 
field establishment and normal growth 
habit Normal flowering and fruit set was 
observed by the second year of field 
planting

Plantlets of five different cultures viz 
Karirnunda Kalluvally Balankotta Cheriya

Kaniakadan and Panmyur 1 raised by 
callus m ed'ated organogenesis were 
hardened and p lanted out P artia l 
purification of the culture filtra te  of 
Phytophthora capsici was initiated using 
ion exchanger columns Various in vitro 
screening methods were in progress 
Regenerants from the variety Kalluvally 
responded better

5 S tandard isation  of In  v itro  techniques  
fo r rapid m u ltip lication  of d ifficu lt to 
ro o t  and  e n d a n g e re d  s p e c ie s  of 
m edicinal p lan ts
(BT/01 01 10 89 VKA (16)KAU/NP)

The cultures of K a e m p fe n a  ro tu n d a  
A d a th o d a  bedom en  and H o los tem m a  
a n n u la re  w ere m aintained using the 
protocols developed in the previous 
year Efforts were continued for the in 
vitro  propagation of Gymnema sytvestre  
and C occin ium  fennestra tum  Attempts 
were made to standardise a medium  
supporting slow growth of Kaem pfena  
rotunda  cultures helpful in conservation 
of germplasm Use of manmtol 4 0 per 
cent in the m edia could extend the 
subculture frequency upto four months

6 S tandard isation  of In  v itro  propagation  
techn iques In g inger
(BT/01 01 12 90/VKA(16)KAU/NP)

G inger p lan tle ts  w ere successfu lly  
established ex vitro  Evaluation of their 
field performance in comparison with plants 
raised from seed bits of 5 15 and 25 g is in 
progress

7 S tandard isation  of In  v itro  propagation  
techn iques In banana
(BT/01 01 13 88 /V K A (15) KAU/PG)

Work completed final report due

8 S ta n d a rd is a t io n  of ra p id  c lo n a l  
propagation  through  in  v itro  cu lture  In 
p ineapp le
(BT/01 01 14 89/VK A (15)K A U /PG )

Work com pleted fina l report due
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S In v itro  propagation c l orchids 
(ET/Q-i Oi i t  b9/«'KA(1‘i)ICAR..

Plnnfets ot S ra th o g lo ttr1 phcaia  were 
6,'oduceo i ro c i s /«  culture a t  ng 
Vasin  ana W en* bnsa- m e a ij  
supplemented w r, sucrose *5  0 qh 
co onut wate’’ 0 0 to i t  0 p»r eer>t arH 
banana pc'p 4C 0 g/i Mu tip e shoots of 
Epidendium  ra d ir^n s  could be prod <~cd 
However the f cte r *  n u ll pi cabon w<s» 
low EirD'yo c j't  ire c* the soccies was 
aisG succcSjtu!

10 S tandard isation  of explant for In vitro  
propagation of Dendrobium  spp
(S T /04 01 16 8 9 /V K A (’ 5)K A J'PG )

Work com pleted 4 nal report due

11 R e s p o n s e  or b la c k  p ep p e r (P ip e r  
nigrum  L ) to clon ing through In vitro  
tech n iq ue
(BT/01 01 18 9 1 /KAU/PG)

No results reported tor the period

12 S tandard isation  of In vitro  techniques  
In gurm ar (Gymnema sylvestre)
(BT/01 01 20 92 /V K A (16 )KAU/PG}

No results reported for the period

13 Som aclonal varia tion  in b lack pepper 
(Piper nigrum  L )
(BT/01 01 2 r  92/VK A (16)K A U /PG )

In vitro  screening of ihe calli derived 
from the five  c j l t iv a rs (Panniyur 1 
K anm unda, C heriyakam yakad an  
Balankotta a rd  Kalluvally) was completed 
using yarious screening techniques like 
incorporation of concentrated culture 
filtrate (CCF) to the culture media 
shaking in CCF incorporated basal media 
and double layer ♦echmque Survival of 
calli depended on the concentration of 
the CCF Plan‘s wefe regenerated from 
the surviving cadi Screening of the 
regenerants for tolerance to Phytophthora  
capsti i  is n progress

14 S ta n d a rd is a tio n  o f in  vit>o  propagation
technique in clove S ^ z y g lu m

arom atleum
(BT/01 O’ 25 32'VKAf16)KAU D G

i 'd 'B  oorramiiatiofi could be ’educed to 
44 i '•nt bv aurecfurgmoo sprays o* 
the e> dIo-i Scaung t ie  '■u* ^  c*. with 
wax prever ted , oiyphenol merfe/ence 
Multiple she iis c to Id be nauced on W PM 
b a sa l ii e*4 a co ita mug cyfom oins  
Act vated charcoal iru orpera/ed in the
01 .. e medium he ped in shoo* elongation 
Fioo* ng of snco*s «»as> observed an WPiV 
bas3‘ medium c jita im rg  a u xrs  Ca! Uj 
could be induced from leaf segments us ng
2 4 D
15 Standard isation  of I r  vitro  techn iques  

?or the  rap id  c lo n a l p ro p a g a tio n  of 
mango (M angltera In d ie s  L )
,BT/01 01 26 92/A C V(10) KAU/PG)

Induction and in itiation m edia w ere  
standardised for somatic embryogenesis 
from the nucellus of monoembryomc 
(Mulgoa and Neelum) and polyembryonic 
(Vellari Manga) mango varieties using MS 
basal medium containing supplements 
Standardisation of media and conditions 
for normal maturation ard  germination of 
the somatic embtyoids s in progress

16 Response of g lad io lus  to rap id  clordng  
through In vitro  techniques
(BT/01-01 27 9 3 VKAf 15)KAU/PG)

Culture establishment of the explants was 
the best on MS medium supplemented 
with BA 3 0 mg/l Shoot proliferation couid 
be achieved on MS medium + BA 1 0 mg/ 
I + NAA 0 5 mg/i Shoot elongation 
occurred in the absence of plant growth 
substances

17 P lantlet regeneration  through som atic  
em bryogenesis In Theobrom a cacao  L
(BT/01 01 28 9 3 /VKA(2) KAU/PG'

W ork on opt-mssation o* som atic  
embryogenesis from immature cotyledons 
of cocoa as well as on enhancing  
getmination of the embryoids was in 
progress Medium containing NAA coconut 
water and thiamine was found to be ideal 
Only weak plantiets could be obtained f om
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the em oryoids on germ ination The  
plantlets failed to survive ex v‘*ro

18 E ffe r t of physio log ica l p recondition ing  

a* exp lan ts  and exp la n t sources of
M yrlstlca fragrans Houtt to In v itro  
culture  es tab lishm ent and growth

01-01 29 92/A C V j10) KAU/PG)

Dipping the expiants in casein hydrolysate 
5 0 to 15 0 mg/i for 10 to 15 minutes was 
found to help culture establishment 
Pruning the stock plants and spraying with 
BA, kinetin and QA were also helpful The 
work is in progress

19 O ptim ising ‘n v itro  som atic  em bry- 
o g e n e s ls  In p o ly e m b ry o n lc  m ango  
( Mangifera indica  L ) vai ie tles
(BT/01 01 30 93 /A C V (10)KAU PG)

Culture m edia and conditions were  
standardised for the induction and 
initiation of somatic embryoids from the 
nucelius as w e l' as em bryos of 
polyembryonic mango varieties The  
embryoids however were malformed on 
germination Attempts for standardising 
media and conditions supporting normal 
maturation and germination of embryoids 
were in progress

20 Standard isation  of in  v itro  techniques  
fo r m ass m u ltip lication  of A ranthera  
and Dendroblum
(BT/01 01 32 93 'A C V (10)K A U /DG)

The work was initiated

21 M ic ro p ro p a g a tio n  o f tree  sp ices  of 
Kerala
(BT/01 01 33 93/ACV(10)KAU/DBT)

Multiple shoots could be induced in 
nutmeg shoot tip cultures In vitro  
rooting of shoots could be obtained 
Physiological preconditioning of the stock 
plants could generate juvenile shoots 
useful for culturing In clove single 
axillary shoots could be induced from 
nodal explants

22 In  v it ro  te c h n iq u e s  to t  th e  ra p id

m ultip lication  of Kaempferia gatanga L
(BT/01 01 34 94/VKA(16)KAU)

The plantlets produced via  in  v itro  
techn.ques were hardened and planted 
out at monthly intervals from September 
1S93 onwards In spite of good vegetative 
growth the rhizome oroduction was 
linvted

Delayed planting and summer irrigation 
might have been the reasons A new field 
trial along with conventional planting 
material (rhizome bits) was laid out The 
trial is in progress

23 S tandard ization  of In v itro  techniques  
for rapid m u ltip lication  of Holostemma 
annulare K Schum
(BT/01 01 35 94/VKA( 16)KAU/PG)

The work was initiated

24 C lonal p ro p ag a tio n  of se lec ted  p lus  
trees  of Indian rosew ood (Dalbergla 
la tito tla  Roxb ) through  tissue culture
(BT/01 01 36 94/VKA(F)KAU/PG)

The work was initiated

Sub-project (03): In  v itro  and ex  v itro  
propagation techniques

25 S tandard isation  of In v itro  and ex vitro  
propagation in Anthurlum  andreanum
(BT/01 03 02 92/ACV(10)KAU/NP)

Callus could be induced in Red varieties 
of A nthurium  andreanum  using Murashige 
and Skoog basal medium containing  
supplements The work is in progress

26 Rapid asexual m u ltip lication  of hybrid  
seedlings of p ineapple
(BT/01 03 03 92/KNR(10)KAU/NP)

No results reported for the period

27 In vivo and In v itro  screening of Sida 
spp fo r ephedrlne  content
(BT/01 03 04 93/VKA(16)KAU/P G)

Callus could be induced from various 
explants of Sida spp  Callus proliferation 
and root regeneration were obtained
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28 Refinem ent of In  v itro  p ropagation  
techniques In pineapple var M auritius
end mass m ultip lication  of elite clones
(BT/01 OS S4/V* 4 (1 S'KAU/PG)

The work was initiated

29 M icropropagation in selected varieties  
of Anthurlum  andreanum  (Lind }
(BT/01 03 06 34/ACV(101 KAU/PG)

The work was initiated

30 M lcropropagatlon of Phalanopsla
(BT/01 03 07 94A/KA(15) KAU/PG)

The work was initiated

31 Cost effective m ethods and devices for 
home scale adoption of plant tissue  
culture
(BT/01 03 08 94/ACV( 10) KAU/PG)

The work was initiated

32 Low cost technology for propagation  
of Musa (AAB) 'Nendran
(BT/01 03 09 94/VKA(15)KAU/PG)

The work was initiated

Project (02) Improvement of crop plants 
through genetic engineering

Sub project (01). Somatic cell culture 
studies

33 T is s u e  c u ltu re  and s o m a c io n a l 
variation in g inger (Z ingiber officinale

/  Rox)
(BT/02 01 01 89/VKA(16)KAU)

The calli induced in media supplemented 
with 2,4-D and BAP regenerated in the 
same basal medium with higher levels of 
BAP (5 0 to 8 0 mg/l) Si’ver nitrate (0 25 
to 2 0 mg/l) was found to have a highly 
favourable influence on callus 
regeneration The callus derived shoots 
were of normal morphology and 
responded well to in vitro rooting The

in vitro  plantlets were successfully 
hardened and planted out for further 
evaluation

34 CaliUS in d u c tio n  and p ia n t le t  
regeneration In Cucum la satlvus L by 
anther culture
(B T /0 2  01 0 2  9 0 /A C V ( to)K A U /P G )

No results reported during the period

Sub project (02) In  v itro  mutagenesis, 
utilisation of somacional variability

35 In vitro  production of hybrids in ginger 
/  Zingiber officinale  Rox

(B T 0 2  0 2  0 3 /9 1  V K A  16  KAU PG)

Ovules developed in placental pollination 
modified placental pollination and ovular 
or test tube fertilization Pollen grains 
suspended in ME3 medium were used for 
pollination About 75 0 to 83 3 per cent of 
cultures showed ovule development 
Histological examination of the ovules 
four days after pollination showed eight 
celled pro embryo and 40 days after 
pollination showed well developed embryo 
and endosperm rich in starch and oil 
grains Eighty days old seeds when 
incubated in medium containing BA and 
2 4 D germinated

36 In vitro  mutagenesis in ginger (Zingiber 
officinale  Rox)
(B T /1 2  0 2  0 3  8 9 /V K A (1 6 )K A U 1

In vitro sprouts of ginger were subjected to 
gamma irradiation at 0 2 to 0 8 Kr levels 
The irradiated cultures were maintained in 
the media identified to r in  v itro  
multiplication of ginger The rate of 
multiplication was considerably reduced 
on increasing the number of sub culture 
cycles The cultures recorded healthy 
growth upto the 3rd sub-culture Increasing 
the level of cytokmin at later sub cultures 
favoured the growth of cultures Further 
work on irradiation is in progress

•  • •
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14. Post Harvest Technology

HIGHLIGHTS
•  Cashew fruits can be successfully stored for 21 days when soaked in 0 1 percentKMS 

along witn 7 0 per cent brine Pre cooling vegetables, viz amaranthus, brinjal chilli 
cowpea, okra and tomato reduced their physiological loss in weight (PLW)

•  Cassava and sweet potato based macroni and noodles vkere developed
•  Karonda based products viz wine candy jelly and canned fruits were processed

•  Products developed from passion fruit were Ready to Serve (RTS) beverage wine 
and jelly

•  In bread making maida was replaced partially by soya flour tapioca flour and milk 
powder

CONCLUDED EXPERIMENTS - Nil
EXPERIMENTS IN PROGRESS

Project (01) Post harvest handling and 
marketing

Sub project (03) Pineapple

1 Effect of pre harvest treatm ent on the 
p ost h a rv e s t q u a lity  o f p in e a p p le  
variety “Kew"
[PHT/01 03 01 89/VKA(17)KAU]

The trial was not carried out

Sub project (04) Winged bean

2 Chem ical com position  and n utritive  
value of w inged bean varieties
[PHT/01 04 01 89/VKA(17) KAU)

The trial was not carried out

Sub project (05) Mango

3 H arvest and post harvest losses In 
Mango (M anglfera Indica L ) and Its 
m anagem ent
[PHT/01 05 01 93/VKA(17)KAU]

Since the student has discontinued the

course no work has been carried out

Sub project (06) Solar drier

4 Utility value of fo ldable solar d ryer at 
household/farm  level Standardisation  
studies
[PHT/01 06 01 94/ACV(11)SDST]

Standardisation of drying procedures for 
roots tubers (tapioca and sweet potato) 
vegetables (bittergourd and spring beans) 
and fruits (pineapple and plantain) were 
completed in comparison with sundrying

Project (02) : Post harvest storage and 
preservation

Sub project (01) Cashew

5 H and ling  s to rage and u tiliza tio n  of 
cashew apple
[PHT/02 01 01 90/VKA(17)KAU]

Successful storage of harvested cashew 
apple for 21 days was found possible if the
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fruits were soaked in 0 1 per cent K f/E  and 
'  - “ r f d  KMS along with 7 0 percent 

cr ne ~ e stc a 'ruit*- did not show ai v 
^vpe ot {̂.v Qg<=* out »h-re wc ■> r nf  > e i  
reduction m* * weiyr>f a n u ^ S S  4*0 
^■ericc meres*? <" Remove **’ as*? tr  1 ~y 
fro n ' h  1 >) sail soluiior stare 
sc in 'ion  ge atm  alcohol or ther 
combinat c is we re fo in d  successful 
rt ‘'Out <fV  t ng the ovt all acceptabi tty 
of tne *rusts P r8i.e. vat.ves added tc
cashew appie ce were * j^nd to ied ice 
the tannin level

Sub Project (05) Others

6 Consumer packaging of selected  
vegetaDlea
[PHT/C2 05 02 92/VKA(.0)KAU/PG]

The experiment on the standardisation of 
precooling treatments to improve the post 
harvest life of vegetables revealed that the 
precoolmg treatments sigmficartly reduced 
the physiological loss in weight (PLW) and 
enhanced the m arketab ility  of the 
vegetables \,tz amaranth brinjal chilli 
cowpea okra and tomato both under 
ambient and low temperature situations 
Unventilated poly bags were beneficial in 
certain vegetables l.ke amaranth cowpea 
and okia while for vegetables like brinjal 
chilli and tomato ventilated bags were more 
beneficial Portion packaging of vegetables 
were observed to help m delaying the 
incidence of unmarketabiiity

Sub Project (06) Toddy

7 Preservation of toddy using chemicat 
preservative

[Pr lT 02 06 01 91/VKA(1 7) KAU)

Kept m abeyance

8 Effect of heat tieatment on shelf life 
quall*y of toddy
[PHT/02 C6 02 91/VKA(* 7)KAU]

Kept so abeyance

9 Caibonatlon blending of fermented 
toddy for flavour and consumer 
acceptability
[CHT 02 0o '3  S l/VKA|1 ’ 'K A LI

Kept in aoeyarice
10  Mer’ts and oemerrts of containers for 

storage of preserved toddy
r 02 06 04 9 W«A( 7 K A J j

Kept »o aLe^anc**

Sub Project (07) Sweet potato

11 C h a n g e *  in  the c o o x i r g  q u a l i t ie s  
n u tr it io n a l c o m p o s it io n  and shell Hie 
o* sweet p o ta to  s to  ed under different
m etrsods
[P H I/0 2  07 01 9 2 A /K A (1 1 )K A 'i/P G ]

Sweet potato kept as control in ordinary 
basket and mud costed tubers weie spoiled 
completely after 30th day of storage She1/ 
life of polythene covered tubers was 
extended upto 45 days without spoi'age 
eventhough weevil attack was observed 
while similar situation was noted only after 
60 days in tubers stored in paddy husk 
coir pith and carbon paper

During storage there was an increase in 
cooking time and decrease in water 
absorption Among the nutritional quaLties 
decrease in starch ana moisture and an 
increase in reducing sugarwere observed 
The acceptability rate decreased as the 
storage period advanced

Sub project (08) Pulses

12 Influence of storage on the quality of 
selected pulses
(PHT/02 08 01 92 /A C V (11 ,K A U /P G j

Black gram cowpea green gram and horse 
gram were the pulses commonly cultivated 
by farm families surveyed in the order of 
preference Average area under pulse 
cultivation was in the range of 20 to 40 
cents After harvest crop loss was mainly 
due to insects rodents and birds Pulses 
were sundried and treated with insecticides 
before storage in rsud pots and gunny 
bags Loss observed in stored pulses 
were weight loss changes in colour taste 
texture and m organoleptic qualities

Sub Project (09) Flowers

13 Standardising the post harvest 
technology for gladiolus
[PH T/02 09 01 92/V K A (15)K A U ]
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14 Q ualita tive  and q uantitative  changes  
lr> stored rtc t
[PHTTI2 10 01 9 V A C V { , 1;KAU/PGJ

High yielding variety Matt a Thriveni and 
local vauety Kochuvithu (PTB 10) were 
stored for six months in wooden storage 
structure (Pati'ayam) gunny bags and 
storage bins advocated by the Department 
of A gricu lture V ariations in gram  
constituents (moisture nutrients and non 
nutrients; cooking characteristics (water 
uptake cookm g tim e and volume 
expansion) and organoleptic qualities were 
observed between var eties and among 
storage structures

P ro je c t (03) P ro cess in g  p roduct
developm ent and utilisation

Sub project (01) Jack

15 S tandard isation  of Jack RTS beverage
P H T /0 3  01 01 68 VKA(17)KAU)

Trial not laid out

16 S u ita b i l i ty  o f o s m o tic  d ry in g  
techn iques fo r p roduct developm ent In 
Jack fru it
[PHT/03 01 06 93/ACV(11IK AU/PG ]

Two popularly known fully mature and halt 
ripened varieties viz soft flesh type and 
firm flesh type were selected tor the study 
The fruits w ere split longitudinally  
dewatered with osmotic solution and dried 
in open sun to obtain desired moisture 
level as indicated m FPO standards Shelf 
life studies of the products kept in poly 
propelent covers were conducted to 
ascertain acceptability organoleptic and 
nutritional composition

Sub Project (02) Banana

17 A p p lic a tio n  of osm otic  d eh ydra tio n  
technique fo r product developm ent In 
b a n a n a  M usa  (A A B  g ro u p )  
Paiayankodan
P H T '0 3  02 02 92/ACV(11)KAU/PG ]

No work during the year
Sub Project (10) Rice

Ripe fruits were peeled and cu* into iound 
slices and subjected to initial dewatering 
With sucrose solution Further drying was 
carried out in the open air Dehydrated 
samples which were immersed in different 
concentrations of sucrose solution at 
differen t periods and at d ifferen t 
temperatures were assessed for FPO  
standards with reference to organoleptic 
qualities acceptability and dehydration 
characteristics

Sub Project (03) • Others

18 P h y s ic o -c h e m ic a l, n u t r i t io n a l  and  

tox lco lo g ica l eva lua tion  of the rm a lly  
oxid ised edib le  o ils
[PHT/03 03 03 92/A C V(11)K A U /P G j

pr/ing banana chips in coconut oil and 
groundnut oil was found to affect the 
physico chemical properties like smoke 
point boiling point iodine num ber 
saponification number and acid value of 
the oils Changes m fatty acid composition 
were analysed using Gas Chromatographic 
method to assess the percentage of each 
fatty acid in oil samples Toxicological 
evaluation of reheated oil heated upto 12 
hrs conducted both in bacterial system 
and through animal experiments gave 
negative results

19 S ta n d a rd is a t io n  o f d e h y d ra t io n  
tec h n iq u e s  in A n ac h u n d a  (S o la tium  
to rvu m  S w a rtz ), B la c k  n ig h t shade  
(S o la n u m  n ig ru m h in n )  and  lo tu s  
(N elum bo n uclfera  Gaertn)
[PHT/03 03 04 93/VK A (17)K A U /P G i

Lotus stolons collected from Palakkad and 
Mudicode and seedlings of black night 
shade raised in the Kerala Agricultural 
University nursery were planted during the 
period under report

Sub Project (04) Pulses

20 C onsum ption of pulse p ro te ins  on the  
n u tr it io n a l s ta tu s  and in c id e n c e  of 
ath ero sc leros is
[PHT/03 04 01 91 /A C V v11)ICAR]

A survey was conducted among 500 farm
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households to find out the frequency of 
consumption of different types of pulses 
Ninety seven per cent of the families had 
income from farm proouce Cowpea black 
gram and green gram red gram and bengal 
gram were cultivated Prior to storage 
pulses were sundned, ash, sand rice bran 
and neem leaves were used to improve the 
shelf life of stored pulses Airtight tirs 
gunny bags mud pots, plastic / steel / 
aluminium tins were used as containers 
Different processing methods applied by 
the farm  fam ilies on pulses were 
decortication, soaking, roasting and 
germination

A survey was conducted among 100 
atherosclerotic patients in the age group 
of 41 to 60 years Normal blood suga- 
level was noted only among 35 per cent of 
the patients Diabetis mellitus obesity 
and hypertension were also found to be 
associated with atherosclerosis Smoking 
and alcoholism were also prevalent among 
28 to 35 per cent of the patients A direct 
relationship between these habits and 
blood cholesterol level were also observed 
Pulses were the major items in the dietaries 
of 30 per cent patients

21 N u tritio n a l eva lu a tio n  of the newly
e v o lv e d  p u ls e  v a r ie t ie s  In K era la
Agricultural University
[PHT/03 04 02 91/ACV(11)KAU/PGi

Different pulse varieties from research 
stations were collected and analysed for 
their physical characteristics cooking 
characteristics and nutritional composition

22 Effect of processing on the m ineral
status of selected pulses
[PHT/03 04 03 92/ACV(11)KAU/PGJ

Green gram and black gram were  
processed by drying germ inating  
dehusking and powdering The processed 
pulses after soaking and without soaking 
were cooked by boiling steaming roasting 
and fryirg methods The nutritional
constituents and anti nutritions'
constituents *n the cooked pu'ses were

determined
23 A ssessm ent of q u a lity  of se lec ted  

v a rie tie s  of g reen  g ram and gra in  
cowpea

[PHT /03 04 04 93/ACV/11JKAU/PGJ

Five varieties of greengram and four mam 
gram cowpea varieties viz Pusa baisaki 
M3 Mg 161 Pusa8973 C 152 Pournami 
V 118 and Kanakamony were collected 
from RARS Pattambi RRS Kayamkulam 
and National Seed Corporation Physical 
characteristics such as 100 grain weight 
and volume were determined in the above 
varieties

Sub project (05) Toddy

24 Reconstitution of concentrated toddy  
with auxiliary substances
[PHT/03 05 01 91/ACV(17)KAU)

Kept in abeyance

Sub Project (06) Pineapple

25 D e v e lo p in g  p a r t ia l ly  d e h y d ra te d  
pineapple products using solar drier
[PHT/03 06 01 92/ACV(11)KAU/PG]

Partially dehydra'ed pineapple products 
developed by solar drying and sundrying 
were sealed in polypropylene covers 
Shelf life qualities of the products were 
determined by assessing weight loss, 
bulk density and nutrient loss 
Organoleptic qualities and microbial 
content of the products were determined 
periodically

26 Keeping quality of pineapple as well as 
canned slices In syrup with reference  
to m aturity at harvest
[PHT/03 06 02 92/VKA(17)KAU]

No work during the year 

Sub Project (07) Papaya

27 Impact of pretreatm ents and processing  
on the shelf life  q u a lity  of papaya  
products
[PHT/03 07 01 92/ACV(11JKAU/PG]
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Products such as squash, jam and candy 
were processed from papaya pretreated 
through blanching sulphiting exposing to 
sulphur fumes and immersing m citric acid 
solution using standardised techniques 
The products were kept at ambient 
condition and in refrigerator for shelf life 
studies TSS acidity reducing sugar 
total sugar organoleptic quality and mold 
content of the stored products were 
determined periodically for one year

Sub Project (08) - Mushroom

28 N u tr it io n a l s tu d ie s  on d e h y d ra te d  

oyster m ushroom  and the ir utilisation  

In product developm ent
rPHT/03 08 01 92/ACV(11JKAU/PC]

Using dehydrated mushroom powder 
mushroom wafers were standardised 
Blackgram flour and dehydrated mushroom 
flour were cooked in the ratio of 25 75 
35 65 50 50 60 40 and 75 25 The last 
com bination was selected based on 
organoleptic tests The wafers packed in 
polypropylene covers, were stored for one 
year The wafers were nutritionally rich 
with proteins and maintained its quality for 
five months

Sub project (09) Cassava

29 D e v e lo p in g  c o m p le m e n ta ry  fo o d  
products based on cassava and sweet 
potato
[PH T/03 09 01 92/ACV(11JKAU/PG]

Cassava and sweet potato based macroni 
and noodles w ere developed The 
combination was cassava /  sweet potato 
50 per cent, maida 35 per cent and 
soyaflour 15 per cent A total of 15 kg 
each of cassava and sweet potato noodles 
were developed Six kg of noodles were 
kept for storage and nine kg for consumer 
preference studies Acceptability trials of 
the eight products were conducted at three 
different levels at institutional level among 
high society ladies and preference test

30 D e v e lo p m e n t o f K a ro n d a  ( C a ris s a  
carandua  L) based p roducts
[PH T/03 11 01 93/ACV<11) KAU/PG]

Karonda based products like wine, candy 
jelly and canned fruits were processed 
using standard methods The shelf life 
qualities of the products were assessed by 
ascertaining the organoleptic qualities

Sub Project (12) Supplem entary food

31 E va lu ating  the  n u tritio n a l q u a lity  of 
soya based supplem entary  foods
[PHT/03 12 01 93/A C V(11)K A U /P G ]

Several formulations of the supplementary 
food was worked out with the basic 
ingredients viz  parboiled rice defatted 
soya flour and groundnut Ammo acid 
scores were computed to select the suitable 
formulae Five formulae were selected 
Nutritional composition organoleptic  
qualities shelf life qualities and cost 
analysis of the selected formulations 
were ascertained and suitable formulation 
W ith rice (85 per cent) soya (10 per cent) 
and groundnut (5 per cent) was selected 
The nutritional quality  of the 
supplementary food selected was tested 
by conducting animal experiments and 
through six months feeding trial for four 
pre school children

Sub Project (13) Passion fruit

32 Developm ent, d ivers ifica tio n  and shelf 
life  s tud ies  of passion fru it products
[PHT/03 13 01 93/A C V(11)K A U /PG ]

Products developed using passion fruit 
were Ready to Serve (RTS) beverage wine 
and jelly Six variations of wine were 
prepared and kept for shelf life studies 
Standardisation of RTS beverage using 
passion fruit with blends of other fruits 
were done and based on sensory evaluation 
three different proportions of RTS were 
selected for bulk production Shelf life

among fa im  women
Sub Project (11) : Karonda
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studies of * •>#> pn~uutT" „  j m ~rogress 
Sub Pro ject (14} Q uality  smpro»s c r t  
cjt food

' f t  lmprov» „n»  o* n u t r i t io n a l a u a liW  J* 

b r e&d
4 01 & J AC v ( -')KAU/i- j )

in breaa m ak.ng r ’ a ida was 
pa rtia f!y by soya flo  r i ^ io c a  flour **ro

rrvlk powder in difterent pioportions with 
varia tions in the fermentmg time From 
K " nht '‘ombirations worked out 13 3 g 
o i t  7 f j fu ia  t  ai'so e wmle in

standard biead made of maida on y 1 g 
protein was available Maida a iu soya 
houi mixture with fermenting t me i h  hours 
Wes se 'e u 'e d  as the best combination 
b*sev. on bakmg t haractenstics rutnhonal 
c imposition organoleptic qualities ana 
sdel*! fe stud ies

•  • 9

118 Ke<alaAgncuHurai University Research Report 1993 94



15. Technology Transfer and 
Rural Development

HIGHLIGHTS
•  A vast majority of male labourers were found to have considerably higher role 

perception in decision making with the farmers in agricultural practices such as variety 
to be selected type of manures and fertilizers to be used in basal application type of 
fertilizers required for top dressing and irrigation of crop in the main field

•  Most important constraint experienced by agricultural labourers under Kerala 
Agricultural Workers Pension Scheme was non availability of pension regularly while 
those under Kerala Agricultural Workers Welfare Fund Scheme was non availability 
of benefits in time

•  Significant association between the NARP zones and fertilizer use behaviour of 
farmers were observed with respect to composite fertilizer use behaviour index 
(CFUBI) use cf nitrogenous phosphahc and potassic fertilizers and organic manures 
and also with respect to the components of each nutrient and organic manures

•  Lack of knowledge about fertilizer use lack of assured irrigation facilities high cost 
of fertilizer high rate of labour wages increased incidence of pests and diseases 
non availability of organic manures and improper drainage facilities were the major 
constraints in the composite ferhkzer use behaviour of rice farmers in Kerala

•  There was linkage between officials in the soil conservation unit and the Department 
of Agriculture in the implementation of soil and water conservation programmes but 
their linkage was only medium

•  The major constraints felt by Agricultural officers in implementing coconut development 
programmes were lack of proper co ordination and linkage between various agencies 
involved in the implementation of coconut development programmes procedural 
complexities in sanctioning the assistance under the programme inadequacy of 
infrastructure placed at Krishi Bhavan level, lack of good rapport between the 
implementing and sanctioning agencies and non availability of good quality seedlings 
during planting seasons

•  The political system does not permit group approach possible only when there is 
continuous leadership

•  There was a significant change on the favourable side in the use of information 
sources by the respondents exposed to group management appraoch

•  There was a positive significant relationship developed between the yield obtained by 
respondents and group management efforts
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» The ana's,s s of the overall job efficiency of Agricultural Officers indicated that little
i f ,f of 1 p Agciccit jra ' Off cers 1*1 31 per cent) had high job efficiency

•  **! e shari h a f of 4ne respcnri>r i uia yOcfo h‘a^ rred u"" to high 'e„ei ut pan „ j. at on
in aqr cm‘ jrfa and -t hed f.c Ui.

•  C -  .c l  e4 i <3 fa ' c Annen reve l oJ hat 95 per ■ not of Aomen
sncwc- i dry one c other of the nuir .mal Jef ciercy diseases The diet consumed

*he f - h e  v~ s n * * $  not balanced The intake oi po ses green leafy vegetables 
c h"*i vegetables rro4s and *nrers fs rats and o is were verv poor arcs the 

Jrnphor rate was ofcl"w ZU per t e~t o4 4 it, PDA

•  Female adults and adolescents were beOer than male adui*s and adolescents in 
nutntiar al s M u s  rdex

® N jtntionai sta»us of fhe adomscent girls were found to be better than ado'escent 
bovs

® Two meal a d a / pattern was followed by the tribes wh ch included cereais fats and
oil ana spices and condiments

•  Participation index of the beneficiaries was found to be high and nutritional status 
index increased significantly with participation index

•  As regards vertical mobility status of VHSEA certificate holders it was observed that 
half of them were studying in degree classes and more than one fourth of the 
respondents were not continuing their studies after VHSEA and four respondents 
were studying in Agricultural College Majority of VHSEA certificate holders were 
unemployea over six per cent of them wo'king as lab assistant and omy two 
respondents were engaged m self employment avenues

•  Job opportunities to pass out should be increased permanent teachers should be 
appointed and public snould be made aware of the relevance of the vocational 
agricultural courses were the important suggestions for improvement of VHSEA

•  Result tests conducted in nine loeahens or the central region with three packages of 
farm implemenfs and machinery namely “Low mechanization package (LMP/ medium 
mechanisation package (MMP) and “high mechanisation package (HMP) revealed 
that the HMP required the lowest quantity of human labour input followed by MMP It 
was the highest for the LMP The differences among the packages were highly 
significant Cultivation with the MMP achieved the highest per hectare yieid But the 
three packages did not s jffe r significantly with respect to per hectare yield of paddy 
Rice cultivation with the HMP required the lowest per hectare cost followed by the 
MMP Cost of cultivation of the plots where the LMP was used was the highest The 
differences in per hectare cost of cultivation existing among tne three packages were 
highly s gmficent

•  The desh uchon oT the traditional life support svstem reduced the tribals to the status 
of casual wage labour and have been cons4ra>ned to buy most of their requirements
from the marxet Thus the traditions' self reliant nor monetised tribal economy got 
gradually transformed mto a “deoei dant" and monetised economy making them 
n ghly v Inetab'e to  tre  exte rna ' econom ic and social environment
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CONCLU DED EX PER IM EN T S

1 R o le  o f a g r ic u ltu r a l  la b o u re rs  in
dec 's lon  m ak ’ng In paddy production
oy farmers in Thiruvananthapurair
district
,T O T  01 00 04 92/AC V (t)K A U /P G j

Th rty one areas nf decision making in 
paday production were identified in which 
agricuituia< labourers had their rule with 
the employer farmers Tne study indicated 
that the role perception  and role 
performance of agricultural labourers 
though not excellent was geneially good in 
activities they involve most frequently A 
vast majority of male labourers were found 
to have considerably higher role perception 
in decision making with the farmers in 
agricultural practices such as variety to be 
selected type of manures and fertilizers 
to be used in basal application type of 
fertilizers required for top dressing and 
irrigation of crop m the mam field 
Remarkably higner fractions of female 
labourers were observed to have significant 
role perception in decision making areas 
nam ely spacing to be adopted for 
transp lan ting  tim e of weeding and 
harvesting number of labourers required 
for transplanting weeding harvesting 
threshing winnowing and processing of 
straw

Significantly higher fractions of the male 
respondents were reported to have high 
role performance in deciding the variety to 
be selected interval of irrigation required 
type of fertilizers required in the nursery 
and m ainfield num ber of ploughing 
required for top dressing time of weeding 
time of application of plant protection 
chem icals and num ber of labourers  
requ'red for weeding

Role performance of majority of female 
agricultural labourers was nigher in 
dead ng various aspects of transplanting 
weeding and harvesting Role perception 
and role perform ance of agricultural 
labourers were found to be significantly 
correlated to each other Sigmhcant

difference was observed among male and 
female agncultural labourers with regard 
to overa ll role perception  and role 
performance

Majority of farmers perceived the role o* 
male agricultural labourers as important 
in decidmg the number of labourers required 
for transplanting type of manures and 
fertilizers to be used in basal application 
irrigation of crop in the mamfield time of 
weeding number of labourers required for 
weeding operations time of application of 
plant protection chemicals and quantity of 
plant protection chemicals Role of female 
agricultural labourers in deciding various 
aspects of transplanting weeding and 
harvesting  was ascribed  s ign ificant 
importance by the employer farmers

S ign ifican t positive  co rre la tio n  was 
observed for eight characteristics of male 
agricultural labourers namely farming 
experience period of employment under 
the farmer attitude towards job attitude 
towards employer farmer knowlege of 
scientific agricultural practices feeling of 
responsibility in increasing the agricultural 
production and achievement motivation 
with their role perception as well as role 
performance m decision making with the 
farmer

S ign ifican t positive  corre la tion  was 
observed for four characteristics of female 
agricultural labourers, namely farming 
experience, period of employment under 
the farmer attitude towards job attitude 
towards scientific agricultural practices 
know ledge of sc ien tific  ag ricu ltu ra l 
practices and contact with extension  
agency with their role perception and role 
performance in decision making with the 
farmer Three characteristics namely 
period of employment under the farmer, 
attitude towards employer farmer and 
achievement motivation were found to have 
significant positive correlation with role 
performance alone
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“Period of employment under the farmer” 
vom buted as mucn as 53 84 per cent 
variation t  i _ oerception of mate 
agr,cultural labourers. r  c 1 <e1qe of
scientific agricuiui ai practices" accoumt-i 
for 36 76 per cent variation in *he role 
jeicepiron of fem ale labourers Wit*’ 
regard to role performance kog*v edge c 
scientific agricultural practices accounted 
for 4 f  06 oer cent variation in the case ot 
male ag> -uituiai labuuie :  S u  period of 
employmem un^er ‘ he farmer accounted 
for 58 20 per cent variation in the case of 
female agricultural labourers “Period of 
em ploym ent under the farm er had 
m aximum d irect e ffec t on the role 
perception of male agricultural labourers 
whereas it was “knowledge of scientific 
agricultural practices" which had maximum 
direct effect on the role performance

2 W e lfa r e  s c h e m e s  fo r  a g r ic u ltu r a l  
labourers- a m ulti-d im ensional anaiys ’s

(TOT'01 00 07 92/ACV(6)KAU/PG t

Majority of agricultural labourers under 
Kerala Agricultural W orkers Pension 
Scheme (KAWPS) were found to have low 
education low family education status 
small family size low socio economic 
status low cosmopoliteness low mass 
m edia partic ipation  low social 
participation low contact with extension 
agency high economic motivation high 
innovativeness and low level of aspiration 
(both future and present)

Majority of agricultural labourers under 
Kerala Agricultural Workers Welfare Fund 
Scheme (KAWWFS) had high education 
high family education status large family 
size, high socio economic status high 
cosm opoliteness low m ass m edia  
participation high social participation, low 
contact with extension agency high 
economic motivation high innovativeness 
and high level of aspiration (both future 
and present)

Majority of agricultural labourers under 
KAWPS and KAWWFS had high awareness 
about modus operandi of KAWPS and 
KAWWFS respectively

Majority of agricultural labourer under 
KAWPS under KAWWFS nad favourable 
attitude towards KAWPS and KAWWFS 
respectively

Ma.nr rv o* ‘ rs' labourers under
KAWPS had high Aility perception about 
KAWPS a”C majority under KAWWFS had 
low utility perception about KAWWFS

There wao significant deference between 
agricultural labourers under KAWPS ard  
KAWWFS with respect to all their selected 
profile characterises

Positive and significant correlation was 
obtained between awareness of agricultural 
labourers under KAWPS modus operandi 
of KAWPS and their characteristics iike 
education socio econom c status
cosm opoliteness mass m edia  
participation social participation contact 
with extension agency innovativeness ana 
level of aspiration (future)

Characteristics of agricultural labourers 
under KAWWFS like education family size 
socio economic status cosmopoliteness 
mass m edia partic ipation  social 
participation contact with extension  
agency econom ic m otivation
innovativeness and level of aspiration 
(future) were found to have a positive and 
significant correlation with their awareness 
about modus operandi of KAWWFS

Level of aspiration (both future and present) 
of agricultural labourers under KAWPS 
had negative and significant correlation 
with their attitude towards KAWPS

Education, cosmopoliteness, mass media 
participation contart with extension  
agency econom ic m otivation  
innovativeness and level of aspiration 
(future) of agricultural labourers under 
KAWWFS had positive and significant 
relationship with their attitude towards 
KAWWFS

Family size of agricultural labourers under 
KAWPS had positive and significant
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correlation with their utility perception about 
KAWPS

Socio economir status cosmopiliteness 
m ass m edia  p a rtic ip a tio n  social 
p a rtic ip a , ion econom ic  m otivation  
innovativeness and level of aspiration (both 
future and present) of agricultural labourers 
under KAWvVFS had positive  and 
significant correlatian with their utility 
p ercep tian  about K A W W FS w hile  
education had negative and signficant 
ccrrelation

Majority of the implementing officials had 
a favourable attitude towards KAWPS and 
KAWWFS

Most important constraint experienced by 
agricultural labourers under KAWPS was 
non availability of pension regularly" while 

those under K A W W FS  was “non 
a v a ila b ility  of b en e fits  in t im e ” 
Identification of agricultural labourer as 

perthe rules and regulations of the scheme" 
and “tne staff pattern allowed is insuff cient” 
were the most im portant constraints  
e x p erien ced  by o ffic ia ls  in the  
implementation of KAWPS and KAWWFS 
respectively

3 A d o p tio n  o f im p ro v e d  a g r ic u ltu ra l  
p ra c tices  by pepper g row ers  of Idukki 
d is tr ic t
(TO T /02  01 91 A C V (6)K A U 'P G )

Majority of pepper growers in the study 
area had medium level of awareness of 
improved agricultural pract'ces in pepper 
The in dependent variab les  nam ely  
education, scientific orientation economic 
m otivation , risk o rien ta tio n  cosmo  
politeness information sources used 
social p artic ip a tion  innovativeness  
contact with extension agency and market 
orientation were positively and significantly 
related with awareness But age was 
found n e g a tiv e ly  and s ig n ifican tly  
correlated with awareness of improved 
agricultural practices in pepper Step 
•wise reg ress ion  an a lys is  revea led  
education as the most important variable 
in prediction of the extent of awareness

followed by scientific orientation economic 
m otivation  risk o rie n ta tio n  
cosmopoliteness information source used 
innovativeness contact with extension 
agency and market orientation

Majority of the pepper growers had medium 
level of know ledge about im proved  
agriculture' practices in pepper The 
independent variables namely, education 
scientific orientation economic motivation 
risx o rie n ta tio n  co sm o po liten ess  
in fo rm ation  source  used socia l 
participation innovativeness contact with 
extension agency and market orientation 
were positively and significantly related 
w th  knowledge of improved agricultural 
practices in pepper whereas age was found 
negatively and significantly correlated with 
knowledge Education was found as the 
most important variable in prediction which 
alone contributed 50 per cent of variation 
in the extent of knowledge The other 
important variables in prediction were 
education contact with extension agency 
inn o vativen ess  so c ia l p artic ip a tion  
scientific orientation risk orientation  
inform ation source used arid m arket 
orientation

In the case of attitude of pepper growers 
majority of pepper growers had medium 
leve l of a tt itu d e  to w ards  im proved  
agricultural practices in pepper Education 
scientific orientation economic motivation 
risk o rie n ta tio n  co sm o po liten ess  
in fo rm ation  source  used social 
participation innovativeness contact with 
extension agency and market orientation 
were positively and significantly related 
with attitude of pepper growers towards 
improved agricultural practices in pepper 
Age was found negatively and significantly 
co rre la te d  w ith a ttitu d e  Sc en tific  
orientation was found as the most important 
variable in prediction of attitude of pepper 
growers towards improved agricultural 
practices in pepper followed by market 
orientation education risk orientation 
innovativeness social participation and 
age Scientific orientation alone contributed 
41 per cent of variation in prediction
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Majority of pepper growers in the study 
area had medium level in adoption of 
improved agricultural practices in pepper 
The independent variables namely 
education scientific orientation economic 
m otivation risk o rien ta t'on , cosmo 
ooliteness information source used social 
participation, innovativeness contact with 
extension agency and market orientation 
were positively and significantly related 
with adoption of improved agricultural 
practices in pepper Age was found 
negatively and significantly reiated with 
adoption Step wise regression analysis 
revealed that education was the most 
important variable in the prediction of 
adoption of improved agricultural practices 
in pepper The other important variables 
were contact with extension agency social 
participation information source used 
innovativeness scientific orientation and 
market orientation

The following are the major constraints m 
the adoption of improved agricultural 
practices as perceived by pepper growers

1 Extensive prevalence of pests and 
diseases

2 High cost of production inputs

3 Lack of aw areness of improved  
agricultural practices m pepper

4 Traditional systems of cultivation

5 Inadequate extension support

6 Lack of sufficient good quality planting 
materials

7 Inadequate research support

8 Long duration of rainless period

9 Fluctuating prices of black pepper

10 Non ava ilab ility  of lite ra tu re  on 
improved agricultural practicesl

11 Non availability of input materials

12 Small and marginal size of holdings

Solutions suggested to overcome the 
important constraints in adoption of

improved agricultural practices

1 Develop low cost technology for the 
control of pests and diseases

2 Develop disease tolerant varieties

3 Production and distribution ot good 
quality planting materials

4 Provide adequate training to farmers 
about improved agricultural practices

5 Implement soil and water conservation 
programmes with adequate financial 
assistance

6 Develop drought tolerant varieties

7 Ensure proper marketing net work 
coupled with remunerative price for 
black pepper

8 Supply of newer high yielding varieties

4 P ro d u c tio n , m a rk e tin g  and s u p p ly
response of sugarcane In C h ittur b lock
(TOT/02 03 01/VKA(8)KAU/PG)

The area index showed fluctuations while 
production and productivity indices  
remained steady during initial period with 
a steep fall during 1982 83 The compound 
growth rates were 6 87 per cent 6 61 per 
cent and 0 24 per cent for area, production 
and productivity respective ly  
Decomposition analysis revealed that the 
increase in production of sugarcane was 
mainly due to area increase Yield effect 
fluctuated while only area price effect 
showed significance among the interaction 
effects The cost of cultivation for the 
planted and ratoon crops was determined 
For the planted crop the total cost of 
cultivation for the three classes were 
Rs 19 237 16, Rs,21 056  83 and
Rs 21 434 86 for class I II and Ml 
respectively For the sample as a 
whole the cost comes to Rs 20 677 78 at 
cost C2

Rental value of land was the highest 
expensive item followed by costs on 
harvesting and post harvest handling for 
planted crop It ranged from 24 15 per 
cent m class I to 29 34 per cent in class III
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Harvesting and post harvest handling 
expense was 17 80 per cent of the total 
cost for the sample as a whole The cost 
of cultivation for the ratoon crop also 
behaved s im ilarly  H arvesting and 
transporting operations recorded the 
second highest expenditure having values 
Rs 3 689 44 Rs 3 605 39 Rs 3 421 26 for 
class III II and I respectively As in the 
case o f pianted crop m anures and 
manuring was tne third highest expensive 
operation Considering the input wise cost 
of cultivtion hired human labour was the 
most expensive input for both planted and 
ratoon crops Family labour was the 
highest in class I followed by class II and 
class III Among the materials used the 
highest material cost was incurred by 
manures and fertilizers for both the crops 
A comparison of yield and value of output 
showed that planted crop produced higher 
yield than that of ratoon crop The yield 
had a direct relationship with farm s ze

For ali the crops all the costs showed a 
direct relationship with farm size For the 
planted crop at cost C 2 the cost of 
cu ltivation  was Rs 19 237  16 
Rs 21 056 83 Rs 21 454  88 and 
Rs 20 677 78 for classes I II III and 
sample as a whole respectively For the 
ratoon crop the corresponding values 
w ere Rs 15 958  73 Rs 17 243 42 
Rs 17 827 29 and Rs 17 159 63 For the 
combined crop the cost of cultivation at 
cost C 2 ranged from Rs 17597 94 in class 
I to Rs 19,641 89 in class ill The benefit 
cost ratio based on various cost concepts 
were greater than one for all the three 
crops It was the highest in class III showing 
values 1 37 1 36 and 1 36 for planted 
ratoon and combined crops respectively at 
cost C 2

To study the relationship between the 
output and the various inputs used 
production function analysis was carried 
out using C obb-D ouglas production  
function For tne planted crop expenditure 
on manures and fertilizers plant protection 
chemicals showed a negative influence 
indicating that this input was used in

excess Expenditure on manures and 
fertilizers indicated a significant positive 
value showing that there was a positive 
response in total returns The analysis 
showed excess use of labour though not 
significant Irrigation expense was found 
to be inadequate Similar results were 
obtained for the ratoon crop

The important marketing channels of 
sugarcane were

1 Producer Factory
2 Producer Gur producer wholesaler

(as gur) retailer consumer
3 Producer Commission agents gur

producer wholesaler retailer 
consumer

4 Producer Gur producer commission
agents w h o lesa le r re ta ile r  
consumer

5 Producer Wholesaler (as gur) retailer
consumer

Of the total farmers 69 17 per cent sold 
their produce to the factory while 15 83 per 
cent produced gur by themselves Some 
of the producers sold their produce to gur 
producers

In order to study the price spread marketing 
aspects of gur was considered The study 
revealed that the wholesaler s margin was 
the highest in all the channels followed by 
reta ilers  and gur producers The  
producers could obtain more profit when 
they produced gur by themselves rather 
than selhng sugarcane to gur producers or 
to the factory

S F ertilize r use behaviour of rice  farm ers  
of Kerala
(TO T/02 04 01 90/VKA(6) KAU/PG)

It was found that more than 30 per cent of 
the farmers each were grouped under 
“good” and “satis factory” categories  
respectively, while 24 33 and 10 67 per 
cent of the farmers were grouped under 
“poor" and “very poor” categories  
respectively The Central NARP zone had 
higher percentage of farmers under “good ’ 
category of CFUBI with the highest mean 
value (70 263) for composite fertilizer use
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behaviour index (CFUBI) With respect to 
the use of nitrogenous fertilizers 30 33 
and 37 00 per cent of the  farm ers  
respective'y were found in “good and 
satisfactory leve's while 21 67 and 11 00 
per cent of the farmers respectively were 
in poor" and “very poor” categories 
Problem zone had tne highest percentage 
of farmers with good" and satisfactory’ 
categories (81 67% with mean use value 
of 76 57i followed bv the Central ? ^ ne 
(25% with mean use value of 69 11, in the 
case of nitrogenous fertilizer use behaviour 
while southern zone was found to be very 
poor Majority of the farmers (63 00%) 
were classified  as e ither good or 
“satisfactory with respect to the use of 
phosphaticfertilizers while 22 67 and 14 33 
per cent respectively came under poor” 
and very poor" categories The problem 
zone had the highest percentage of farmers 
with good" use behaviour (55 00% with 
mean use value of 80 71) lollowed by the 
Central zone 133 33%) with mean use value 
of 75 38) in the case of use ot phosphatic 
fertilizers With respect to the use of 
potassic fed lizers it was found that farmers 
were almost similarly distributed in the 
*our categories good satisfactory poor 
and very poor The problem zone had 
ugher percentage of farmers under good" 
ategory wi*h regard to potassic fert'lizer 

use while there were no farmers in the 
northern zone under “good” level of use 
whereas 66 67 per cent of farmers were 
under “very poor" category Twenty three 
per cent of the faimers were classified 
under good” and 33 33 per cept under 
satisfactory” categories with respect to 

the use of organic manures while 18 00 
and 25 62 percent of farmers respectively 
were under poor and “very poor” categories 
High R ange Zone had the highest 
percentage of farmers with “good” level of 
use of organic manures (55 00%) followed 
by Central zone (2b 67%) A large majority 
(93 33%) of the farmers in the problem 
zone were with “very poor" organic manure 
use behaviour

Significant association between the NARP 
zones and fertilizer use behaviour of

farmers were observed with respect to 
CFUBI use of nitrogenous phosphatic 
and potassic fertilizers  and organic  
manures and also w th respect to She 
components ot each nutrient and organic 
manures There was significant d fference 
observed among the five NARP zones in 
respect of *be different components of 
nitrogenous phosphatic and potassm  
fertilizers and organ'c manure use The 
result of PCA mdicateu tnat use behaviour 
of potassic fertilizers had the highest factor 
loading (0 895) m explaining 53 79 per 
cent variatior in the CFUBI of farmers 
followed by the use of nitrogenous  
fert lizers With respect to nitrogenous 
fertilizer use behaviour split application of 
nitrogenous fertilizer obtained the highest 
factor loading (0 924) followed by quantity 
of fertilizer and time of application in 
explain ng 67 76 per cent of variation

Ti ne of application emerged as important 
in explaining the variation in relation to the 
use of phosphat.c fertilizer with the highest 
factor loading of 0 854 followed by related 
management practices (0 808) All the 
five dimensions were found almost equally 
contributing to the variability in potassic 
fertilizer use which in total explained 85 33 
per cent of variability All the three factors 
were found to be significantly contnouting 
to the variability in explaining about 72 27 
per cent ot variability in the use of organic 
manures Split application of nitrogenous 
fertilizers quantity and time of application 
of phosphatic fertilizers quantity and split 
application of potassic fertilizers and 
quantity of organic manures were found 
significant in predicting the yield index

The important situational andtechnological 
factors contributing to *he fertilizer use 
behaviour of rice farmers as perceived by 
farmers agricultural scientists agricultural 
extension personnel and input dealers 
were irrigation  fac ilities  perceived  
appearance of the crop stand, drainage 
facilhies price of produce availability or 
ram and availability of labour Main 
occupation level of aspiration rational 
decision making ability att'tude towards
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fertilizer use, information source utilisation 
and economic performance index were 
found to be significant in predicting the 
fertiliser use behaviour of farmers Lack 
of knowledge about fertiliser use, lack of 
assured irrigation facilities, high cost of 
fertiliser, high rate of labour wages, 
increased incidence of pests and diseases 
non-availability of organic manures and 
improper drainage facilities were the major 
constraints in the composite fertilizer use 
behaviour of rice farmers in Kerala

6 Linkage between the Departm ent of
A g ric u ltu re  and Soil C o nservation
Programmes In Kerala
(TOT/02 05 01 89/ACV(R)KAU/PG)

Majority of the Agricultural Officers and 50 
per cent of the Principal Agricultural 
Officers had low level of perception about 
their roles with respect to soil and water 
corc,P''vation programmes Majority of 
off ials in the Soil Conservat on Unit viz 
O'- •’t Soil Conserva ic•> Ot*>cers and 
Ju n iO i  Soil Conservauo s o f f i c e  i had high 
level of perception a b o u t  their r*> ŝ with 
re* t t to soil and w«te co> .eivation 
pro ., ammes More than half of the 
Agricultural Oifireis a n d  £ > p e *  cert of the 
Principal Agricultural Of' o s had high 
level of perception about then rcies with 
respect to -oil and waiei coi servation 
programmes About two thira of the District 
Soil Conservation Officers and Junior Soil 
Conservat on Officers had high level of 
performance in fulfilling their roles 
prescribed for soil and water conservation 
activities Majority of the Principal 
Agricultural Officers and District Soil 
Conservation Officers had high level of job 
involvement

In the cadre of Agricultural Officers and 
Junior Soil Conservation Officers, job 
environment was less satisfactory whereas 
in Principal Agricultural Officers and District 
Soil Conservation Officers cadre job 
environment was highly satisfactory 
Majority of the Officials in the Department 
of Agriculture and Soil Conservation unit 
hao high level of joo satisfaction

The characteristics viz , trainings 
undergone, job involvem ent, joh 
environment and job satisfaction were 
having a significant and positive 
relationship with role perception or the 
Agricultural Officers The most important 
characteristic which contributed much to 
role perception of the Agricultural Officers 
both directly and indirectly was job 
involvement Age, experience, rural urban 
background, trainings undergone 
achievement motivation job involvement 
and job environment had no sigmf.cant 
relationship with role performance of 
Agricultural Officers in the Department or 
Agriculture

There was linkage between officials in the 
Soil Conservation Unit and the Department 
of Agriculture in the implementation of Soil 
and Water Conservation programmes, bi t 
their linkage was only medium There 
was no difference in the performance o. 
linking roles by the officials ir the 
Departm ent of Agriculture ana To 
Conservation Unit

The factors affecttnj linkage a - perci > e 
by the officials it Soil Conservation L i if 
were absence of separate department i*,r 
soil and w&Vr conservation inadequate 
contact between the officials >n the 
Departm ent of Agriculture and Soil 
Conservation Unit, lack of team work 
between officers in the Department of 
Agriculture and Soil Conservation Unit 
negative attitude towards functional 
integration of Soil Conservation Unit with 
the Department of Agriculture, and lack of 
formal and informal communication 
between the officials in the Department of 
Agriculture and Soil Conservation Unit, 
overlapping of soil conservation works by 
the Soil Conservation Officials and 
Agricultural Officials and possib'e areas of 
joint activity left undefined

7 An analysis of selected developm ent 
program m es fo r prom oting coconut 
production In Kerala
(TOT/02 11 01 91 /A C V (6)K A U P u '

The study revealed that majority of
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beneficiary farmers of the selected coconut 
development programmes belonged to high 
level category with respect to their level of 
awareness about coconut development 
programmes and knowledge about 
recommended coconut farming practices 
Regarding the attitude of beneficiary 
farm ers towards selected coconut 
development programmes, majority of them 
had favourable attitude There was 
significant difference between the 
beneficiaries and non beneficiaries with 
respectto their level of awareness, attitude, 
knowledge and adoption

Regarding adoption of recommended 
coconut farming practices majority of 
beneficiary and non beneficiary farmers 
belonged to low level of adoption category 
Practice wise adoption of recommended 
practices showed that adoption of high 
yielding hybrid varieties for new planting 
was the least adopted practice while 
spacing and filling the pits with top soil at 
the time of planting were shown high levels 
of adoption among ben^iciary farmers 
None of the farmers adopt H application of 

rtilizers according to the commended 
t ses Most of the benefit f  farmers 
a !opted 50 to 60 per cent of the 
recommended dose of fertilizers The 
extent of adoption of recommerdad  
practices was higher in the case of 
beneficiaries of Area Expansion 
Programme when compared to other two 
programmes

The study revealed that there was positive 
and significant relationship between 
selected characteristics such as mass 
media exposure, social participation and 
extension contact and level of 
awareness, knowledge and extent of 
adoption recommended practices by the 
beneficiary and non beneficiary farmers 
There was positive and significant 
relationship of farming experience  
scientific orientation and economic 
motivation with level of attitude of 
beneficiary farmers towards coconut 
development programmes

The major constraints as experiened by

the beneficiary and non beneficiary farmers 
in adopting the recommended practices 
and coconut development programmes in 
the order of importance were high labour 
charges non availability of labourers in 
time inadequate and untimely supply of 
coconut seedlings, non availability of 
climbers for carrying out plant protection 
opertions and harvesting and lack of 
adequate financial assistance and 
subsidies which are also not given in right 
time

The major constraints felt by Agricultural 
Officers in implementing coconut 
development programmes were lack of 
proper co ordination and linkage between 
various agencies involved in the 
implementation of coconut development 
programmes procedural complexities in 
sanctioning the assistance under the 
programme inadequacy of infrastructure 
placed at Krishi Bhavan level lack of good 
rap, rt between the implementing and 
sanctioning agencies and non availability 
of good qusr y seedlings during planting 
seasons

The solutions suggested to overcome the 
important constraints were

i Timely supply of coconut seedlings 
should be ensured by starting  
decentralised nurseries in the farmers 
field and opening sales outlets at areas 
of heavy demand

n Labour saving group management 
programme may be strengthened and 
adopted in all coconut growing areas

m The beneficiary farmers may be 
provided with inputs like fertilizers 
pesticides, etc along with financial 
assistance

iv Training programme of coconut 
development board for unemployed 
youths in coconut plant protection and 
palm climbing using the new climbing 
device may be strengthened and 
implemented in all districts on priority 
basis
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v Techn ica l officers of various 
organisations implementing coconut 
development programmes may also 
be included as members of the 
Advisory Committees of departmental 
organisations such as Krishi Bhavans

vi Procedure in availing the assistance 
under coconut developm ent 
programmes shall be simplified and 
assistance disbursed to the farmers in 
time

vn Field level offices may be started by 
the Coconut Development Board, in 
the model of Rubber Board to 
implement the programmes directly

S Group m anagem ent In rice production  
- An action research
(TO T/03 01 02 87/ACV(6)KAU/PG)

The study was undertaken .n Punjakari ela 
of Kaiiiyoor pan^hayat Trivandrum district 
The scsearch design followed in th's action 
rese ch study was tha* of betore and 
after the experiment type in <*■ uch the 
experim ent had the respondents  
participation in planning implementing and 
eva! dion and with an action research 
component of thlising the results of the 
study for further refinement of the group 
management approacn through continuous 
monitoring and evaluation of tne entire 
programme A suitable technology  
package was identified to overcome the 
selected constraints and introduced in the 
study area The impact of the action 
program m e on the selected  socio 
psychological and economic variables was 
closely monitored and evaluated

The most important reasons for the failure 
of earlier group approaches were found to 
be

The policital system does not permit group 
approach possible only when there is 
continuous leadership group approach 
dies out when external leadership is 
withdrawn, no knowledge about group 
management, farmers are not co-operative, 
heterogenous group members are more in

villages no proper machinery to popularise 
group m anagem ent less scope for 
unanimous decision, no proper extension 
guidance, no proper guidance from 
government side, inadequate member of 
voluntary organisations public involvement 
is less

The nature of content reflected in the results 
on the constraints in increasing rice 
production were “non availability of 
inputs" “incidence of pests and diseases 
“labour related problems", “marketing” 
“drainage” and “lack of technical advice

There was a significant change on the 
favourable side >n the use of information 
sources by the respondents exposed to 
group m anagem ent approach The  
changes brought in the adoption of package 
of practices through group management 
approach were s ign ificant Group 
management approach had brought in 
favourable changes in the character of 
social participation of respondents Group 
management approach had played a vita: 
role in enhancing the knowledge level about 
high yielding varieties c rice cultivat on 
There occured a gradual but favourable 
improvement in the cosmopoliteness 
extension orientation  m anagem ent 
orientation and group cohesiveness among 
the respondents over group managemen* 
approach period

There was a positive significant relationship 
developed between the yield obtained by 
the respondents and group management 
efforts The net income from rice cultivation 
also increased considerably There was 
marked significant reduction in the cost of 
cultivation of rice noticed for all the 
operations selected for the study except 
harvesting over the four crop seasons as a 
result of group management However a 
slight increase in the cost of cultivation of 
different operations was noticed, otherthan 
transplanting and manures and manuring 
during the follow up crop season when the 
researchers' supervision was withdrawn

The extension method field visit was 
preferred much for all the package of
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practices of high yielding varieties of rice 
cultivated in the study area Farmer's 
training group discussion and individual 
contact were found to be preferred next 
best in their sequence during the post 
exposure periods of group management 
approaches

9 Job e ffic ie n c y  of panchayat level 
agricultural officers of departm ent of 
agriculture In Kerala
(TOT/03 02 02 89/ACV(6)KAU/PG)

The analysis of the overall job efficiency of 
Agricultural Officers indicated that little 
more than half of the Agricultural Officers 
(51 31 per cent) had high job efficiency 
The dimension wise analysis with respect 
to the Agricultural Officers on the whole 
revealed that majority of them fall under 
the category of high group except “office 
management” dimension There was no 
significant difference between overall job 
efficiency of the Agricultural Officers 
among the three zones There was 
significant difference among the 
Agricultural Officers of the z t , °s in the job 

tension namely “coora t u “office 
t agem ent” and p iu f-ss iona l 
competency" The job dimens ” “farmei 
development’ “planning" and "coord n»bon” 
differed significantly with alt tneT 
dimensions at State level The job 
dimension “farmer development” and 
“planning” differed significantly with all 
other dimensions in all the three zones

The mean percentage score of the 
independent variables indicated that the 
Agricultural Officers possessed relatively 
high favourable “attitude towards 
profession” and “facilities and resources” 
was perceived to be poor at state level 
The Agricultural Officers of the central and 
northern zone possessed highly favourable 
attitude towards profession and the officers 
of the southern zone possessed high self 
confidence’ They also differed  
significantly only m the independent 
variables of job satisfaction and facilities 
and resources

The multiple regression analysis revealed

that the ten independent variables put 
together contributed significantly to the 
job efficiency of the Agricultural Officers 
and explained 77 per cent of the variation 
in job efficiency The variables namely, 
“technical competency”, self confidence 
and communication behaviour were found 
to have significant contribution and direct 
effect on job efficiency The best sub set 
of variables for predicting the variation in 
job efficiency were communication 
behaviour' technical competency'and self 
confidence’ which explained 76 per cent of 
variation in the job efficiency of Agricultural 
Officers

The result of path analysis indicated that 
the variable technical competency had 
highest direct effect on job efficiency and 
the variable 'job satisfaction exerted the 
highest indirect effect on job efficiency of 
Agricultural Officers From the analysis 
don** to find out the relationship o* 
md v idua! and organization related 
variable or job efficiency as well as jot 
dimensions 'he variable 'communication 
behaviour' t thmcal competency’ ‘self 
confidence job satisfaction job 
involvement and intrinsic motivation were 
identified as most important variable" 
Simi'arly these variables were found to be 
influencing job dimension either directly or 
indirectly

10 A spiration of educated unem ployed  
you*h fo r  s e lf-e m p lo y m e r t in 
agriculture and allied fields
(TOT/04 00 10 91/ACV(6)KAU/PG)

More than half of the respondents had 
medium to high level of part'cipation in 
agriculture and allied fields Farm size, 
farming experience, extension agency 
contact, mass media exposure and attitude 
towards self employment in agriculture and 
allied fields and positive and significant 
relationship with extent of participation in 
agriculture and allied fields

Majority of the respondents had aspired 
for getting higher income in their profession 
followed by getting a government job and 
developing farm Majority of the
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respondents had preferred vegetable  
production and plant nursery management 
as their self employment avenues

Extent of participation in agriculture and 
allied fields had association with preference 
for self employment in agriculture and 
al'ied fields and aspiration of youths 
Extent of participation in agriculture and 
allied fields had no significant association 
with training need Preference for self 
employment in agriculture and allied fields 
had significant association with training 
needs for the selected self employment 
avenue in agriculture and allied fields 
There was significant difference between 
males and fem ales in their extent of 
participation in agriculture and allied fields 
and preference for self employment in 
agriculture and allied fields

In the case of vegetable production 
selection and production of good quality 
seeds was perceived as the area having 
maximum training need The order of 
p re ference  of tra in ing  needs were  
preparation of insecticides and fungicide 
solution, fertilizer application processing 
of vegetables field preparation harvesting 
and storing and marketing of vegetables 
In the case of plant nursery management 
control of pests and d iseases was 
perceived as the area having maximum 
training need Selection of good quality 
planting material nutrient application 
budding grafting marketing of produce 
layering artificial pollination construction 
and maintenance of green house irrigation 
preparation of potting mixture field  
preparation and tissue culture were the 
other sub items in which training was 
needed

The topmost preference was given to 
peripatetic training of long duration during 
summer in Krishi Bhavans They also 
indicated ‘Demonstration as the most 
preferred training method

10 N utritional status of wom en engaged
In fish  vending In Thiruvananthapuram
d is tric t
(TO T/05 00 01 89/ACV(11)KAU/PG)

The study revealed that cereals nuts and

oil seeds (coconut) sugar and jaggery 
fish and beverages were found to be the 
daily used food items while foods like 
green leafy vegetab les  fruits milk 
products fat and oils and egg were least 
frequently used food items Women 
engaged in fishvending were responsible 
for dual work as housewife and as wage 
earner of the family Compared to the work 
outside the women were found to spend 
less tim e for household work An 
assessment of the total time spent for 
these two activities revealed that majority 
of the women were working more than 10 
hours in a day There was no significant 
relationship observed between the selected 
variables and time spent for household 
activities Time spent for fishvending 
activities is associated with the family 
income age of the fisherwomen and 
fisherwomen s income Energy expenditure 
by an individual was influenced by the type 
of activity and time spent for each activity 
Majority of the women (87 34 per cent) 
were found to spend more energy than the 
Recommended Daily Allowance (RDAi 
specified by ICAR (1989) for moderate 
working women Energy expenditure for 
different activities revealed that the energy 
expended for household activities was 
found to be less than the energy spent for 
fishvending activities which was found to 
be four times greater The energy spent 
for leisure activities was comparatively 
negligible

Mean height and weight of the fisherwomen 
were found to be below the ideal height 
(155 cm) and weight (50 kg) suggested for 
a re ference  women (IC M R  1989) 
Bodymass Index (BMI) of the women 
revealed that 33 33 per cent of them had 
chronic energy deficiency Correlation 
analysis of the data shows a highly 
significant association between BMI and 
body weight (r = 0 6211**) and height 
(0 317 1 **) Nutritional status index 
developed ranged from 14 04 to 18 58 with 
a mean of 16 25 Lowest nutritional status 
was observed only in 9 33 per cent of the 
women Correlation studies of the data 
showed that there was a highly significant
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association between nutritional sta'us and 
height (r = 0 4 8 2 1 1 **}  w eight <r -  
0 9370**) BMI fr -  9195**) quality ot life 
index fr = 0 3284**) and energy expenditure 
(r = 0 8964**)

Clinical examinations of the fisherwomen 
revealed tnat 95 33 per cent of women 
showed any one or other of the nutrit'onal 
deficiency diseases The diet consumed 
by the fisherwomen was not balanced 
The in take  of pulses green  leafy  
vegetables other vegetables roots and 
tubers fruits fat and oils were very poor 
and the consumption rate was below 20 00 
per cent of the RDA Mean nutrient intake 
of the women revealed that availability of 
energy fat caicium iron retinol thiamine 
niacin riboflavin and vitamin C were 
inadequate in their daily diet but the intake 
of protein was higher than the RDA It was 
observed that the fisherwomen surveyed 
were in negative energy balance when 
compared to RDA Deficiency of calories 
ranged from 6 60 to 14 65 per cent All the 
women utilised more energy than they 
consumed and it ranged from 9 43 to 35 77 
per cent

B iochem ica l an a lys is  of the blood 
constituents revealed that 66 67 per cent 
each had low haem og'obm  and total 
protein About 46 67 per cent of the women 
studied had low albumin content Serum 
vitamin A was below the normal level of 25 
kg in 86 67 per cent of the women

11 C o m m un ication  b eh av iou r of wom en  

head ing  farm  fam ilie s  in N eyyattinkara  
ta lu k
(TO T /05  00 02 91 'A C V (6 )K A U /P G )

Majority of the respondents had low level 
of communication behaviour with regard to 
both paddy (42%) and coconut cultivation 
(40%) closely followed by 40% and 36% 
re s p ec tive ly  w ith high leve l of 
communication behaviour There was no 
significant difference between farm women 
cultivating paddy and those cultivating 
coconut with regard to inward exposure 
outw ard  exp osu re  com m unication

behaviour and the vanojs  independent 
variab'es selected for the study

Al! *he ten independent variables selected 
for this study showed significant correlation 
with the dependent variable communication 
behaviour The variable age" had a 
negative correlation whereas all other 
variables like education farm size 
social participation cosmopoliteness 
m anagem ent orientation scientific  

orientation level of aspiration adoption 
of improved agricultural practices and 
knowledge about improved agricultural 

practices showed positive correlation with 
communication behaviour Path analysis 
between the independent variables and 
communication behaviour indicated that in 
the case of farm women cultivating paddy 
the maximum positive direct effect on 
communication behaviour was exerted by 
knowledge about improved agricultural 

practices (in paddy) followed by scientific 
orientation and level of aspiration The 
maximum indirect effect was due to 
adoption of improved agricultural practices 

(in paddy) followed by m anagem ent 
orientation

The maximum positive direct effect on the 
communication behaviour of farm women 
cultivating coconut was exerted by social 
participation followed by farm size and 
management orientation The maximum 
positive indirect effect was exerted by 
knowledge about improved agricultural 

practices (in coconut) fo llow ed by 
sc ien tific  o rien ta tio n  and leve l of 
aspiration

12 Food consum ption  pattern  of se lected  

farm  fam ilie s  in T h iru vanan th apu ram  

d is tric t
(TO T/06 01 01 89/A C V(11)K A U  PG)

Majority of the families were Hindus and 
were of nuclear type Majority of the 
families had children belonging to pre 
adolescent and adolescent age Members 
of the smaller land holding were employed 
as casual labourers whereas in bigger 
holdings g overnm ent and p riva te
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employees were found With inrease in 
land holding there were increase in m c^ re  
and aecrease in the per cent of income 
spent m food Families m espectve of 
land holdings had savings for fu tjre  use 
Families of larger holdings cultivate paddv 
and was utilised for home use Coconut 
was grown in ail the farrVies with a surplus 
production among larger land holdings 
which was used as a source ot income

Families of higher land hoidirgs produce 
fruits and vegetables and was utilised for 
domestic consumption Major share of 
food budget was spent on staple food 
items in smaller holdings and tish was a 
common food item in all the groups Three 
meal pattern was observed in majority of 
the families and better food combination 
was followed among the families of larger 
holdings Frequently used food items were 
cereals vegetables fish milk and sugar 
Use of egg meat and bakery items was 
very rare in the families studied

Weight for age profile indicated that adults 
and adolescents were below the prescribed 
standards On assessing the grades of 
malnutrition adult members of the families 
belonged to normal group whereas majority 
of the adolescents were in grade I 
malnutrition Compared to male members 
female members were found healtnier 
Energy intake of adult male members were 
below RDA whereas it was sufficiently met 
among females in general Protein mtake 
was below RDA in adults and male 
adolescents of smaller land holdings 
Intake of nutrients such as iron and B 
complex were satisfactory in adult males 
than m adult females and adolescents 
Both adult and adolescent females were 
free from clinical manifestation of diseases 
except the in c idence of an aem ia  
Nutritional status index worked out for the 
family members did not vary significantly 
with landholdings But female adults and 
adolescents were better than male adults 
and adolescents in nutritional status 
index

13 Food p re fe rence  and d ie tary  h ab its  oi
a d o le s c e n ts  a m o n g  a g r ic u l tu r a l
lab o u re rs
(Tor/Ofe 01 03 89 ACVf 1,KAU PG)

Of the families surveyed majonty Delonged 
to under prev !eged cornmu uties with 
nuclear type families The per cap ta 
income of majority of them ranged between 
Rs 200/ to 500/ The families surveyed 
were habituallv non vegetarians Cereals 
tuoers and roots vegetables milk fish 
fats oils sugar and jaggery and spices 
were found to be most frequently used 
food among the adolescents Factors such 
as total income of the family type and size 
of family educational status of adolescents 
and their parents and peei group were not 
found to influence the food preferences of 
the studied adolescents

Consumption of cereals and fish was above 
the recom m ended dietary allowances  
(RDA) and nutrients such as protem  
energy thiamine and niacin was met above 
90 per of RDA in adolescent boys and girls 
apart from Vitamin C in adolescent girls 
Normal haemoglobin level was observed 
only in negligible adolescents Nutritional 
status of the adolescent girls were found to 
be better than adolescent boys in the 
present study

14 N u tritio n a l s ta tu s  and d ie ta ry  h ab its  of
iru las  of A ttappady
(TO T /06  01 04 90/ACV(1 1 )KAU/PG)

The study indicated that majority of the 
families were of nuclear type with an 
average family size of 4 73 Majority of the 
adult m em bers w ere illite ra te  and 
a g ric u ltu ra l labour was th e ir mam  
occupation Major expenditure of the family 
income was incurred for food especially 
cereals Two meals a day pattern was 
followed by the tribes which included 
cereals fats and oils and spices and 
condiments The nutritional status of 
children was deficient and it was revealed 
in the anthropometric measurements like 
h eigh t, w e ig h t mid upper arm  
circumference and skinfold thickness Food 
weighment survey revealed a deficient
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intake of al! foods except cereals The 
intake of most of the nutrients was low

Anaemia was the most important clinical 
symptom observed among children which 
was re flected  in the bio chem ical 
examination of blood for haemoglobin RBC 
count and packed cell volume Sickle cell 
anaemia and worm infestations were 
observed among the children

The respondents had a favourable attitude 
towards the developmental programmes 
implemented by various agencies to 
improve their health status However 
awareness about health and nutrition was 
found to be poor

15 N utritional status of ICDS benefic iaries
w ith respect to partic ipation
(TO T/06 01 05 88/ACV(11)KAU/PG )

The study indicated that joint family system 
with 'small family norm' was a characteristic 
feature of the families surveyed Their 
major expenditure was for food Evaluation 
of ICOS program m e indicated that 
supplementary nutrition component was 
the most preferred component while 
referral service the least Sharing of the 
food supplement incomplete utilization of 
immunization irregular supply of vitamins 
and under utilization of referral services 
were some of the lacunae identified in the 
ICDS programme

Assessment of anthropometric measure 
ments of the beneficiaries revealed that 
beneficiaries w ere better than their 
counterparts in the control group Food 
and nutrien t consum ption of the 
beneficiaries were much better than the 
control group Clinical evidence of various 
deficiency diseases were lower in the 
experimental group compared to the control 
group So also the bio chem ical 
parameters

Participation of the beneficiaries in the 
programme and their levels of participation 
were independent of various socio 
economic variables analysed Nutritional

status index developed for respondents 
was significantly better in the experimental 
group P artic ipation  index of the  
beneficiaries was found to be high and 
nutritional status index increased  
significantly with participation index

16 The factors  influencing the in trafam ily  
distribution  of food among agricu ltural 
labour fam ilies  of Th iruvananthapuram  
with special reference to the nutritional 
status of g irl children  
(TO T/06 01 07 91/ACV(11)KAU/PG )

More than 50 per cent of the total income 
in all families were spent for food The 
expenditure on health and educational 
requirement was negligible Expenditure 
was higher for the purchase of foods like 
cereals flesh foods (fish) milk tapioca 
and coconut More quantities of vegetables 
and fruits were purchased Cereals flesh 
foods and milk were important food stuffs, 
in the family diet of most families

Often male members employed members 
head of the family or children were given 
priority while serving foods Inferior quality 
of foods usually went to adolescent and 
adult females of the households Cereals 
sugar and fats and oils were included in 
the fam ily diets of all age groups 
Comparatively less number of families were 
including foods like pulses roots and 
tubers leafy vegetables and fruits in their 
diets Expensive foods such as fish fruits 
vegetables and pulses even if included 
were preferentially given to adult males 
and children Calcium carotene fat and 
riboflavin were the most deficient nutrients 
m the d iets of children since the  
requirements were met only around 50 per 
cent of their requirement However males 
of all age groups met 50 to 74 per cent of 
their protein requirement The diets of 
adult females were more deficient in all the 
nutrients except vitamin C compared to 
other male counterparts However, nutrient 
intake of adolescent females about 16 
years were better than adolescent males 
of the same age group Females of 6 to 15 
years have more prominent deficiency of
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all the nutrients except energy, iron, 
thiamine and niacin compared to the males 
of the same group In pre-school children 
and toddlers also, all the nutrients except 
energy was more deficient among girls 
compared to boys except in fat and calcium 
intake in 4 to 6 years Analysis of actual 
food consumption of adolescent boys and 
girls revealed that foods like pulses, leafy 
vegetables, other vegetables, roots and 
tubers fats and oils and milk were more 
deficient among girls than boys

Mean food intake of adolescent boys were 
higher than adolescent girls with regard to 
all foods except milk Highest deficiency 
was observed in the case of pulses leafy 
vegetables fats and oils and milk which 
were above 70 per cent deficient in both 
the sexes Percentage of male children 
consuming all foods to meet upto 75 per 
cent of the RDA except milk was very high 
Compared to girls, in general preference 
war given to adolescent males in the 
pro,ision of food money and education

17 F a c to r *  In f lu e n c in g  th e  w o rk in g  
effic iency of wom en engaged In stone 
b reak in g  w ith  sp e c ia l re fe ren ce  to  

nutritional status
(TO T/06 01 08 91/ACV(11,KAU/PG )

The surveyed families belonged to under 
previleged communities with nuclear 
families The main bread winner of these 
families were found to be females The 
per capita income of majority of the families 
ranged between Rs 100/ toRs 200/ The 
major share of the family income was spend 
for the purchase of food articles Rice and 
fish are the major ingredients in their 
dietaries

Longer hours of work inadequate rest 
meagre wages, hazardous and risking 
conditions affect the health and well being 
of the respondents Negative energy 
balance was observed in the respondents

Intake of major nutrients viz energy 
Vitamin A Vitamin B2 and Vitamin C was 
found to be inadequate in their dietaries

Anaemia was the major nutritional disorder 
found in the respondent Negative iron 
status, reflected in their low cardiac abilities 
and poor physical endurance Working 
efficiency of the respondents showed no 
association with their nutritional status 
index (NSI) developed Among the various 
factors influencing working efficiency, it 
was found that only monthly income and 
resting hours in between their work showed 
a significant correlation

18 Vocational h igher secondary education
In a gricu ltu re  In K era la  - A  m ulti
d im ensional analysis
(TOT/08 01 01 91/ACV(6) KAU/PG)

Majority of the student respondents hailed 
from rural areas with agricu ltural 
background, they had secured low marks 
in S S LC /V H S E A  and th e ir fam ily  
educational status and economic status 
were poor M ajority of the student 
respondents had only medium level of 
knowledge about the subject matter o‘ 
VHSEA couises and favourable attitude 
towards VHSEA programme and sciertific 
agriculture With regard to overall 
evaluative percept on of VHSE courses in 
agriculture it ws,* found that majority of 
the respondents had noted the course only 
as moderate

Commercial flower production was the most 
prefeired vocational interest area of the 
respondents undergoing PP NM & OG 
courses and VHSEA certificate holders 
while general agriculture was the most 
preferred vocational interest area of the 
student undergoing F & V courses

As regards vertical mobility status of 
VHSEA certificate holders, it was observed 
that half of them were studying in degree 
classes and more than one fourth of the 
respondents were not continuing their 
studies after VHSEA and four respondents 
were studying in Agricultural College 
Majority of the VHSEA certificate holders 
were unemployed, over six per cent of 
them working as Lab Assistant and only 
two respondents were engaged in self 
employment avenues
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In terest in h igher education, job 
opportunities due to higher qualification 
and attitude towards higher education were 
the most important factors influencing 
vertical mobility of VHSEA students 
Awareness about the avenues for self 
employent, skill training for doing self 
employment, and interest in taking up self 
employment were the most important 
factors influencing the employability of 
VHSEA students The teachers and 
experts, m general, evaluated the VHSEA 
as moderate

Lack of library facilities, lack of building 
facilities and lack of facilities for doing 
practicals w ere the most im portant 
constraints faced by the student 
respondents while low standard of pupil 
lack of practical facilities in the school and 
non-ava ilab ility  of m aterials and 
equipments were the most important 
constraints expressed by the teachers of 
VHSEA

Permanent teachers sh 1 be em ploye  
roper scholarships ans. „ r s should be 
evided and provision for h ig V  aducatioi 
ra the important suggestions pin forward 

*>y student respondents l o t  i p  toying 
yMSEA while job opportunities t  > ^ a g s  

outs should be increased, permanent 
teachers should be appointed and public 
should be made aware of the relevance of 
the vocational agricultural courses were 
the important suggestions put forward by 
teachers for improvement of VHSEA

19 Resource use m anagem ent In urban 

co-operative banks In Thrissur d istrict 
(TOT/04 00 12 91/MNY(CB)KAU/PG)

The study revea led  that deposits  
constituted the lion’s share of total sources 
of funds of banks The borrowings of the 
banks were negligible The strong capital 
base of the banks helped to retain the 
credibility of the depositors Reserves 
which contribute the major chunk of the 
owned funds, increased the total source of 
funds The high proportion of fixed deposits 
in the funds mobilised caused to rise the

interest liability of the banks Since there 
are limits to control the interest cost, banks 
have to bring down their manpower and 
other expenses, improve revenue by the 
profitable deployment of funds, besides 
enhancing the mobilisation of deposits for 
short periods

Among the three types of loans and 
advances, short term loans and advances 
occupied highest place However banks 
may further improve the share of short 
term loans in the funds deployment which 
can ensure frequent recycling of funds 
maximise profit and keep the liquidity needs 
met The major part of investment in short 
term loans and advances were financed 
through fixed deposit mobilisation Funds 
were not rationally allocated from the view 
point of periodicity Yielding lesser income 
to the banks, the investments increased 
en mously The disproportionate growth 
oft ,,uity arid debts of the banks intensihen 
the risk exposure of funds portfolio There 
was no din- t relationship between risk 
and return of ’he banks and a proper risk 
return trade oft is lacking in majority of the 
banks Banks had kept excess liquid assets 
and liquid cash over and above the siatut v  

requirements This necessitates scientific 
evaluation of the liquidity needs to identify 
the funds blocked as idle and utilise the 
excess fund kept for profitable deployment 
Credit-deposit ratio of the banks was below 
the desirable level and this affected the 
profitability adversely The lending 
efficiency of the banks was also affected 
by the poor recycling of funds Therefore, 
steps may be taken to improve the credit 
deposit ratio, reduce mounting overdues 
and ensure efficient management of risk 
and return which in turn calls for the 
scientific management of funds

20 A d o p tio n  o f fa rm  Im p le m e n ts  and
m achinery by the rice farm ers of Kerala
(TOT/02 06 01 86/ACV(6)KAU/PG)

The regionalwise Rice Farm Mechanization 
Quotients (RFMQ) obtained were as 
follows
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SI No NARP Region RFMQ Rank

1 Northern Region 21 40 4

2 Central Region 42 86 1

3 Southern Region 25 81 3

4 Highrange Region 16 73 5

5 Problem Region 36 70 2

There was significant difference amongst 
the five NARP regions with respect to 
extent of adoption Bose plough by virtue 
of its highest work capacity and quality of 
work and the lowest operational cost was 
found to be an efficient animal drawn 
plough followed by the improved country 
plough The use of animal drawn puddlers 
was confined to the central region The 
helical blade puddler due to its high work 
capacity quality of puddling and suitability 
to all types of soils was found to be an 
efficient puddling for all regions As to the 
pc /e r tiller and various implements 
ope ^ted by it the problem region had 
distinctly higher percentage of ov. oer users 
and custom hirers Tractor ploe } ling has 
ga pd popularity in all the regions except 
the igh range region The central region 
hat. the highest percentoap of users of 
tractor and the im plem ent ! k« u’tivator 
cage wheel paddy puddler rotavitor and 
wet land leveller

The problem region had the highest 
percentage of owner users of all the three 
conventional water lifting devices namely 
counterpoise lift wate> wheel and swing 
basket Axial flow pumps which are used 
to operate the petti and para were found 
confined to the problem region alone The 
central region had the highest percentage 
of owner users and custom hirers of 
kerosene pum psets, d iesel engine  
pumpsets and the highest percentage of 
owner users of electric motor pumpsets

Among the th ree plant protection  
equipments, hand compression sprayers 
followed by knapsack sprayers were 
common in all the regions Power sprayers 
were only selectively owned and used and 
custom hired The problem region had the

highest percentage of owner-users and 
custom hirers of knapsack sprayers where 
as the central region had the highest 
percentage of owner users and custom 
hirers of hand compression sprayer and 
power sprayer

Preponderant majority of farmers of all 
regions used the indegenous country sickle 
for harvesting paddy There were only 
neglible and isolated use of improved 
sickles The mechanically operated paddy 
harvester (self propelled vertical conveyor 
reaper) had also negligible number of users 
In general, mechanical threshing of rice 
has not gamed momentum in Kerala The 
central region had the highest number of 
owner users and custom -h irers of 
mechanical threshers The mechanical 
winnowers viz the motorised simple 
winnowing fan and high type motorised 
paddy winnowers w ere found to be 
selectively used that too, by a very low 
percentage of farmers of the central region 
and problem reqion Results tests were 
conducted m nine locations of the centra 
region with three packages of farm  
implements and machinery namely Ic,-' 
m echanization  p ackag e ’ ‘m> Hrum 
mechanization p ’ ^kage’ (MMP) and high 
mechanization > ckage’ (HM) It was founH 
that the FMP required the lowest quantity 
of human labour input followed by MMP St 
was the highest for the LMP The 
differences among the packages were 
highly significant Cultivation with the MMP 
achieved the highest per hectare yield 
But the three packages did not differ 
significantly with respect to per hectare 
yield of paddy Rice cultivation with the 
HMP required the lowest per hectare cost 
followed by the MMP Cost of cultivation of 
the plots where the LMP was used, was the 
highest The differences in per hectare 
cost of cultivation existing among the three 
packages were highly significant

21 Impact of new settlers in western ghat 
region in the socio-econom ic  
conditions of the tribal population in 
Wynad district, In Kerala
(TO T/04 00 03 B9/MNY/CB/DOE

The study revealed that two-third (67 54 
per cent) of the households covered by the
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study had lost part of their land holdings 
especially to the settlers Two third of the 
households covered by the study reported 
that approximately half of the area held by 
them prior to the immigration of the settler 
had been alienated in different ways It 
was found that more than nine tenth of the 
area of land transferred had gone to the 
settlers alone They not only grabbed the 
tribal lands, but had also encroached to 
forest lands in which tribals exercised 
considerable user rights

The mean per capita income (PCI) of the 
sample is estimated to have risen by 55 53 
per cent from Rs 201 7 at present prices 
|ust before the commencement of in 
migration to Rs 3137 at present The 
income shares however did not show 
significant variation While farm income 
remained stable around one fourth level 
there was marginal appreciation in the 
share of wage income from 63 62 to 65 21 
per cent The only notable change is the 
fall in the share of self employment income 
from 8 67 to 4 11 per ce and emergence 
of salary income

i ig  transformation matrix jved that 
approximately two third of the samples 
64 91 percent) moved uptohigho income 

classes of which approximately hdlf«of 
them had crossed over the next higher 
class

As many as 80 per cent of the social and 
political leaders and officials interviewed 
felt that traditional employments have 
declined considerably in the post migration 
period At the same time 50 per cent of 
them believed that establishment of farms 
and estates by the settlers increased new 
employment opportunities to the tribals 
But the loss of traditional employment in 
forestry sector, crafts and collection of 
MFP was not adequately compensated by 
these new employment opportunities as 
tribals are not skilled enough to take up the 
emerging opportunities

There has been notable changes in the 
cropping pattern of significantly larger

proportion of households The proportion 
of samples reporting rise in area was 
highest in respect of pepper (73 25 per 
cent) followed by coffee (37 72 per cent) 
and banana (17 98 per cent) The 
corresponding percentage for paddy, 
ginger and other crops were 7 46 5 26 
and 4 82 respectively At the same time, 
30 26 and 25 88 per cent reported reduction 
in area under paddy and coffee  
respectively The corresponding decline 
was to the tune of 12 72 per cent for other 
crops and well below 10 per cent for ginger, 
banana and pepper

The extremely poor quality of housing is 
revealed by the fact that the values of the 
houses of two third of the samples were 
below Rs 5000 only A notable observation 
is that 51 75 per cent of the samples 
believed that the settlers induced the tribals 
to consume more liquor Altogether 76 95 
per cent of the households obtained liquor 
from fhe settlers A noteworthy observation 
is tnat 40 68 per cent of the samples 
strongly fer that they could learn new 
cultivation  ̂ractices from the settlers 
Approximately half the number of samples 
strongly felt that the transport and road 
facilities in the area improved after the 
infijx of settlers About half (48 25 per 
cent) of the samples strongly felt that 
opening up of new schools and nurseries 
in the area consequent on the settlement 
of the migrants really improved the 
accessibility to educational institutions 
Approximately half of the samples (48 66 
per cent) strongly felt that establishment 
of hospitals and dispensaries in the area 
both by the settlers and the public health 
department improved the accessibility to 
medical care institutions and doctors

The destruction of the traditional life 
support system reduced the tribals to the 
status of casual wage labour and have 
been constrained to buy most of their 
requirements from the market Thus the 
traditional self reliant non monetised tribal 
economy got gradually trnsformed into a 
“dependent” and monetised economy 
making them highly vulnerable to the 
external economic and social environment
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Ki’ d jontv (54 39 per cent) of the samples 
tel that there w af  percephbie deci re  in 
the i r f l je r c e  o f Meopan m the social 
religious and politi al i fe o ' the *rka ! 
groups

As T ia '’y as 86 per cent c< tr e social a-’ d 
pohtica1 leaders and o4fic id ls interviewed 
pointed out that triba l women have been 
harassed abused and exploded by outside

elements including some of tne settlers 
th e y  have also been subiec‘ °a  to sexual 
exp 'o itanar

Eventhough 59 65 per cent of ihe sarrp.es 
Jasmed that the traditional system of faith 
and worship is continued without significant 
change a notable erosion i r  the religious 
fa ith is re fec ted  in rebg'ous ce-emon es 
method of workship ef c

EXPERIM ENTS IN PRO G RESS

P ro je c t (Q t) S o c io -e c o n o m ic  
conditions of agricultural labourers

1 A study on the labour Involved fam ilies  
in rice farm ing In Kuttanad
(TOT/01 00 01 88 MON(8)KAU

No worx reported during the period

2 A g r ic u ltu ra l  la b o u r in K e ra la  - A
m ultid im ensional analysis
(TOT/01 00 02 92/ACV(8)KAL

Schedule being prepared

3 Profile analys is  of coconut clim bers in 
Thiruvananthapuram  d istric t
rO T /01  00 03 92/ACV(6)KAU/PG )

Final report being prepare j

4 D iffe ren c ia l p re fe re n c e  of w ork  by 
a g r ic u ltu r a l  la b o u re rs  end th e ir
e m p lo y m e n t and  w ag s  p a tte rn  m
Thiruvananthapuram  d is tric t
,’ OT 01 00 05 92/ACV(6)KAU/P^<

Fina1 report being fina l sed

5 T ra n ’ng needs o* agricu '*ural labourers  
In T h im vanentbapuram  d istric t
(TOT 0" 00 06 9? ACV 6 'KAU PG)

No work dene

s o c ia l s y s te m s  o f K o lla m  and
K anyakum ari d is tric ts
(TOT/01 00 09 92/ACV(6) KAU/PG)

No work done

8 C a u s e  and  e f fe c t  a n a ly s is  of 
im m igration of agricu ltu ra l labourers
(TOT/01 00 10 93 /A C V (6) KAU/PG)

interview  schedule being prepa'ed

9 E c o n o m ic  s ta tu s  of a g r ic u ltu r a l  
la b o u re rs  In T h iru v a n a n th a p u ra m  
d is tric t
(TOT/01 00 11 93/AC V(8) KAU/PG)

Final report under preparation

10 Im pact of Increase in wage rate and 
cost of fe rtillze iS  on rice production  In 
Thiruvananthapuram  d is tric t
(TQT/01 00 12 93/ACV(8)KA J PG)

Analysis in progress

11 Feasib ility  and u tilisation  of im proved  
vegetable  production  techno log ies  In 
fam ily  farm ing by agricu ltu ra l labourers  
In Thrlssur d is tric t
(1OT/01 00 12 93/VKA(6 KAL/PG)

Da 13 collection completed

5 Farm er - L aoou ier re iat o'"s.! p in r ce 
Dfouuction system s - A case study
~G 11 00 08 92 ACV (f)KA J  °G

Ana'p  s of oata in pi ogress

T C . u p "  a* le a n a iv s is s r  j - a ter s*‘cs 
o* worn c g u u ^ 'tu ra 1 iabou - r s  'n

Project y02) Socio-econom ic conse­
quences of technology adoption  

Sub project (01) Rice

i2 O p tim is a t io n  o f e n te rp r is e  
com binations In the rice based farm ing
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system ol the high range
(TOT/02 01 01 81/AMB(8)KAU)

No work reported during the period

13 Economic analysis of rice production 
in the Kuttanad and kole areas of Kerala
(TOT/02 01 04 92/VKA(8)KAU/PG)

Final report being prepared

14 Indigenous practices in rice cultivation 
in Thrissur district
(TOT/02 01 05 94/VKA(6)KAU/PG)

Interview schedule being finalised 

Sub pro ject (02) Vegetables

15 Indigenoua practices of vegetable  
cultivation in Thrissur district
(TOT/01 02 03 94/VKA(6)KAU/PG)

Interview schedule being finalised

Sub pro ject (08) G inger

16 Econom ics of production and 
marketing of ginger in Kerala with 
special reference to Idukki district
(TOT/02 08 02 92/VKA(8) KAU/PC)

Final report being prepared

Sub project (09) General

17 Transfer of technology evolved by KAU 
- A cross sectional study
(TOT/02 09 02 50/MNY DE ICSSR)

Final report being prepared

18 Socio-economic Impact of changes In 
the ecology of Kuttanad consequent on 
the com m issioning of the 
Thannermukkam regulator
(TOT/02 09 03 89/KUM(8)KAU)

Final report being prepared

19 Analysis  of the m anagem ent for 
sustainable agriculture by the farmers 
in Kerala
(TOT/02 09 04 94/VKA(6)KAU'PG)

Final report being prepared

20 Differential adoption of plant protection 
technology by farmers in Kerala - A 
critical analysis
(TOT/02 09 05 91/ACV(6)KAU/PG,

Final report being prepared

Sub project (11) Coconut

21 Transfer of agricultural technology 
among marginal farmers in coconut 
based farming systems under rainfed 
conditions
(TOT/02 11 02 91/ACV(6)KAU/PG)

No work reported

22 Resource use management among 
coconut growers In Kerala
(TOT/02 11 03 92/VKA(6)KAU/PG)

Final report being prepared

23 Indigenous practices In coconut 
farming In Thrissur district
(TOT/02 11 04 94/VKA\6)KAU/PG)

Interview schedule being prepared

Sub project (12) Arecanut

24 Economics of arecanut cultivation In 
Kasaragod district

(TOT/02 12 01 91 /VKA(8)KAU/PG)

Final report being prepared

Sub project (13) Banana

25 Risk management behaviour of banana 
growers’
(TOT/02 13 01 9 1/VKA(6)KAU/PG)

Final report being prepared

26 Production and marketing of banana 
(Nendran) In Malappuram district
(TOT/02 13 02 92/VKA(6)KAU/PG)

Final report being prepared

27 Indigenous practices of banana 
cultivation In Thrissur district
(TOT/02 13 03 94/VKA(6)KAU/PG)

Interview schedule prepared
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28 Economics o*m  Ik proaucMon ir-Kerala  
w ith spec ia l re fe ren ce  to Ih r ls s u r  
district
(TOT /C2 H O I  92 VKA{8' KAU/PG)

Final report being prepared

Sub project (15) Sericulture

29 Adoption behaviour of sericuiturists - 
A m ultivariate analysis
(TOT/02 15 01 92/VKA (6) KAU/PG)

Final report being prepared

Sub project (16) Rubber

30 C o n s e q u e n c e s  of c o n v e rs io n  of 
m a rg in a l h o m estead s  fo r p lan tin g  
rubber in Kottayam district
(TOT/02 16 01 93/VKA(6) KAU/PG)

Collection of materials for preparation of 
interview schedule in progress

Sub project (17) Fisheries

31 E c o n o m ic s  o f p a d d y -c u m -p ra w n  
culture in Pokkali lands of Ernakulam  
dis tric t
(TOT/02 17 01 94/VKA(8)KAU/PG) 

Review of literature in progress

Sub Project (18) Floriculture

32 P ro s p e c ts  and  c o n s tra in ts  of 
com m ercial cutflow er production in 
Thiruvananthapuram  district
(TOT/02 18 01 94/ACV(6)KAU/PG)

Review of literature in progress

Project (03) Group farming, Krishi 
Bhavan and other approaches

Sub Project (01) Group farming

33 A study on the role perception and the 
role perform ance of the convenors of 
group  fa rm in g  co m m ittees  of rice  
cultivation
(TOT/03 01 04 91/VKA(6)KAU PG,

Final report being prepared

Sub project (14) Dairy produc ts 34 Profile analysis of farm ers and farming  
situations under group m anagem ent in 
rice
rO T /0 3  0" 89/MNY(B! KAU 

Final report being prepared

35 in te rp e rs o n a l com m u nica tion  b eh a ­
viour of m em bers of group farm ing  
c om m ittee  in the  a d o p tio n  of rice  
production technology
(TOT/03 01 05 92/VKA16)KAU/PG)

Final report being prepared

Sub project (03) Farming System

36 Evaluative perception  of hom estead  
farm ers in relation to appropriateness  
of fa rm in g  s y s te m s  and c ro p p in g  
patterns
(TCT/03 03 01 92/VKA(6) KAU/PG)

Final report being prepared

Project (04) Rural Development

37 In p u t m a n a g e m e n t in D a iry  C o ­
operative banks in Thrissur d istrict
(TOT/04 00 12 91 /MNY(CB) KAU/PG)

Final report under preparation

38 People’s participation in cooperatives
A study In Kerala

(TOT/03 04 01 93/MNY(C&B)KAU)

To be initiated

39 Economic v iab ility  of PAC in Kerala
(TOT/04 00 09 90/MNY(C&B)GOK)

Final report under preparation

40 Supply u tilisation  and repaym ent of 
crop loans of com m ercia l banks in 
Alappuzha d istrict
(TOT/04 00 14 92/VKA(B) KAU/PG)

Final report under preparation

41 F inancing  of fa rm e rs  in M an jesw ar 
block of Kasargod d is tric t
(TQT/04 00 15 92/VKA(8) KAU/PG)

Project not yet initiated
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42 Econom ic im pact of m in or irrig a tio n  in 
P aiakkad  d is tric t
ITOT/O-l 00 ’ 6 8 i/V K A (8 iK A l> /P G !

interview schedule beirg prepared
43 Rural u nem p loym ent in P a lg h a t a is tr ic t

(TO T /0 4  00 17 94/VKA(8)r<AU PG)

Review of literature in progress
44 In p u t  m a n a g e m e n t  in  D a iry  C o ­

o p era tives  of O llu kkara  S lo ck
(TO T/04  00 13 94 /M N Y (C & B )K A U /P G )

Final report under preparation
45 Incom e, sav ings and cap ita ! fo rm ation  

in fa rm  h o u s e h o ld s  o f K o d a k a ra  
d eve lo pm en t b iock
(TO T /04  00 18 94 /V K A (8)K A U /P G )

Review of liteiature m progress
46 An ana ly s is  of the c h a ra c te ris tic s  of 

w om en s g roups and th e ir  ro le  in rural 
d ev e lo p m en t
(TO T /04  00 19 9 4 /A CV(6) KAU/PG) 

Review of literature m progress
Project (0 5 )  Problems a n d  is s u e s  of 
women
47 C o m m un ica tion  b eh av io u r of w om en  

head ing  farm  fam ilie s  in N eyyattinkara  
l a ’uk
iTO T /05  00 02 91 ACVZ6,KAU PG)

Final report submitted Tne same i» 
included in Concluded Experiments
4R P artic ip a tio n  of farm  ram lly w om en in 

sericu ltu re  in Paiakkad  d is tric t
r o  r/05 00 0 4  93 V K A 'b )*A U 'P G '

Dar? collachon comr>('-'=ii
49 - w i e  o f fa rm  w o m en  n g-»nerat s g 

add itio na l in c c ~ '  tn rou gh  Sv,c>idia>y 

o c c u p a t io n  A s m a y  i~
T h ’ru ^ u 'd n tr aouram  d is t- ' *•
(T C T /05  rn  ns <.4^  .K A U '

Rev pw of tn cture in s*

50 S o c ic  e co n o m ic  and c u ltu ra l d e te r  
m ln a n ts  in f lu e n c in g  th e  n u tr it io n a l  
status of w om en w orkers  o* In fo rm e 1 
sectors  in T h iru vanan th apu ram  d is tric t  

rroT /oA  00  os S 4 / a c v ( i h i c s s r )

Final report under preparation

51 E n te rp re n e u r ia i b e h a v io u r  o f ru ra l  
wom en in T h iru van an th ap u ram  d is tric t
(TO T/05 00 08 9 4 'A C V (6 ) KAU/PG)

Review of literature in progress

52 N u tritional sta tus  of w om en engaged  

in the  coir industry
(TO T/05 00 09 94 /A C V (11 ,K A U /P G )

Review ot literature m progress

P ro je c t (06) S o c io -e c o n o m ic  and  
nutritional problem s

Sub Project (01) Rural Fam ilies

53 Food c o n s u m p tio n  p a tte rn  of ru ra l 
h o u s e h o ld s  b e lo w  p o v e rty  lin e  as  

In f lu e n c e d  by fo o d  s u b s id ie s  
d is trib u ted  th rou gh  fa ir  p rice  shops
(TOT OS 01 06 91 /A C V \11 )K A U /P G )

No w ork done

54 F o o d  c o n s u m p t io n  p a t te r n  an d  
n u tritio n a l s ta tus  of farm  w om en  in 
T h rissu r d is tric t
rrO T  06 01 09 94/VKA(1 1)KAU/PG) 

Re/iew  of i terature n  progress

55 A g r ic u ltu r a l  in fo r m a t io n  s o u rc e  

u t i l iz a t io n  p a t te r n  o f n e o - l i t e r a te  
farm ers  in ru ra l areas
(TG T 36 01 10 94/ACV, (6/K A i F G '

i s o p  a i 'o n  of in te rv ie w  sc? e d u i»  n 
p r jg  „  s

56 Q c c ie m s  a n d  p ro s p e c ts  o f s e if  

em p 'o ym ent s e in e d  urai you ih  in 

S yricu itu i e
T G T u -j c a H

Rev c f I te ia n  r« p, <-

j  i i s, aty Peses"-i-Rp, i g-> i



EXPERIM ENTS IN PRO G RESS

P ro je c t (01 ) B io lo g ic a l n itrog en
fixation

1 E ffe c t of s e lec te d  p la n t p ro tec tio n  
c h e m ic a ls  on th e  b e n e f ic ia l  
m icroorganism s In cowpea rhlzosphere
(BMl/01 00 09 93/VKA(5)KAU/pG )

An in vitro  study on the inhibitory effect of 
fungicides on the native strains of 
A zosp irillum  and Bradyrh izob ium  spp 
isolated from cowpea was completed

2 Effect of A sosp lrlllum  Inoculation on 
e s ta b lis h m e n t and g ro w th  of bush  
pepper
(BMl/01 00 10 93 /A C V (5)KAU/PG)

Azospirillum  was isolated from different 
varieties of pepper These cultures were 
tested for their IAA producing ability under 
m vitro  condition The isolate which 
produced maximum IAA was further 
selected for root induction study in bush 
pepper using Karimundaand Panmyur 1

3 N itrogen fixing  bacteria associated with  
plantation  and orchard  crops of Kerala
(BMl/01 00 11 93/ACV(5)ICAP)

Eighteen out of the thirty one isolates of 
Asospirillum  were found capable to produce 
IAA under in vitro conditions Among them 
an iso late  from pepper and mango 
produced maximum IAA @ 50 to 65 pg/ml 
of the culture medium These were 
selected for further studies particularly with 
reference to the growth and establishment 
of seedlings of various plantation and 
orchard crops like pepper nutmeg clove 
mango and jack

Project (02) Mycorrhizal association  
in crop plants and their effect on crop 
growth and yield

4 In v e s tig a tio n s  on VA m ycorrhiza of 
ca s sava  in e n h an c in g  the  n u trie n t  
ava ila b ility
(BMI/02 00 04 84/ACV(5)KAU) 

Inoculation with Glomus etunicatum  along

with the full dose of N&K and half the dose 
of P recorded the highest plant biomass 
production under field conditions The 
final tuber yield is to be recorded

5 G row th and e s tab lish m en t of tissue  
culture  p lan tie ts  as influenced  by VA  
m ycorrh lza
'B M I/02 00 06 9 i/A C V (5 )K A U )

VA mycorrhiza inoculation increased the 
survival of tissue culture plantiets of 
anthurium and rose

6 G ro w th , p h o s p h o ru s  u p ta k e  and  
re s is ta n c e  to  ro o t k n o t n e m a to d e  
in fec tio n  In g in ger and tu rm e ric  as  
in f lu e n c e d  by V A  m y c o rr h iz a l  
co lon isation
(BMI/02 00 07 91/ACV(5)KA U)

Inoculation of ginger and turmeric with the 
VA mycorrhiza Glomus etunicatum  along 
with the full dose of NPK resulted in higher 
yield In ginger and turmeric these were 
55 71, 62 55 and 80 51 g/plot and 69 63 
84 98 and 116 26 g/plot respectively after 
inoculation with VAM alone NPK alone 
and in combination with VAM and NPK 
treatments

7 Evaluation  of VA m ycorrh iza as bio 
contro l agent against w ilt d iseases of 
pepper
(BMI/02 00 08 92/AC V (5) I CAR)

Different VAM species like G lom us  
Acaulospora  and Sclerocystis  spp were 
found associated with pepper The slow 
wilt symptoms due to the combined 
inoculation in M incognita  and R sim ilis  
varied with the species of VAM It was 
observed that while inoculation with G 
m o sse a e  increased the symptom  
developm ent inoculation with G 
fasc icu la tum , G m onospora  and G 
e tu n ica *u m  reduced the nem atode  
m ultip lication  and symptom  
development
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57 Iron deficiency and behaviour pattern  
of pre-school children
(TOT/06 02 93/ACV(11)KAU/PG)

R eview  of lite ra tu re  in progress

58 Im p act of tra in in g  on nutrition  and 
health  education in the Integrated child  
developm ent service (ICDS) set up
(TO T/06 02 03 94/ACV(11)KAU)

In terv iew  schedule prepared

59 N utritional profile and m ental functions  
of pre school children  belonging to 
a g r ic u ltu r a l  la b o u re r  fa m ilie s  In 
Thrissur d istrict
(TO T/06 02 04 94/VKA(11)KAU/PG) 

R eview  of lite ra tu re  in progress

Sub project (03) Adults

SO G ly c e m ic  re s p o n s e  to  s e le c te d  
bohydrate rich food 's  !r diabetics

(T T /06 03 0 9 3 /A C '(1 1 ; K ' PG)

S tJ n progress

• • D ietary hdo t», fa t cor sumption pattern
and  b lood  liq u id  p ro file  o f a d u lts  
engaged In m oderate activity  
(TO T/06 03 02 94 /A C V (11 /KAU/PG)

R ev iew  of lite ra tu re  in progress  

Sub Project (04) Special Groups

62 Socio-econom ic status of traditional 
f ls h e r fo lk  In K e ra la  - a s tu d y  In 
Thiruvananthapuram  d Itrle t
(TO T/06 04 01 94/ACV(8)KAU/PG)

Review  of lite ra tu re  in progress  

Sub F oject (05) General

63 T&xonom ical analysis  of agricultural 
m odernity of farm ers
(TOT/06 05 01 94/ACV(6)KAU/PG)

R eview  of literature in progress

Sub Project (02) : Children P ro jec t (07) : S ta tis tic a l Research  
techniques In crop sciences

64 A com parison of transform ations used 
In the analysis of data from  agricultural 
experim ents
(TO T/07 00 08 92/VK A (7)KAU/PG)

R equired  d ata  and lite ra tu re  have been  
collected  T h e  p ro ject w as  com pleted  
b e c a u s e  th e  s tu d e n t h as  te m p o ra r ily  
discontinued

65 A  com parison of a lternate m ethods for 
the contro l of experim enta l e rro r In 
perennial crops
(TO T/07 00 06 91/VKA(7)KAU/PG)

T h e  feas ib ility  of using certa in  techniques  
for the  im provem ent o f p rec is ion  in the  
e s tim a tio n  of t r e a tm e n t  e f fe c ts  w as  
e x a m in e d  e m p e ric a lly  an d  th e  resu lts  
s h o w e d  th a t  th e  u se  o f a p p ro p r ia te  
fu n c t io n a l te rm s  o f th e  c o v a r ia n c e  
adjustm ent m odel w ith pre e x p e r im e n t  
yie lds as the  concom ittant v a ria te  resulted  
in a  sign ificant reduction  of error T r»  
nearest neighbourhood analysis  (N N A ) and  
mov ng block m e od w ere  a lso  fou a to 
be b etter than  * i^ conventional m ethoc < f 
stra tification

66 D e te rm in a tio n  of re a lis tic  p rem ium  
rates for crop Insurance - A p ilo t study
(TO T/07 00 07 91 /VKA(7)KAU)

T he  b en efic ia ries  of crop insu ran ce  w ere  
only 4  in num ber in T h rissu r district as 
such the  d a ta  co llected  from  them  was  
quite insufficient to carryout the  analysis  
A sam pling  fram e for the  s a m e  consisting  
of 5C respondents is ava ila b le  in P a lghat 
district As no trave lling  a llo w a n c e  was  
adm issib le  no further w ork has b een  done

67 A n a lys is  of auto  c o rre la te d  data In 
groups of experim ents
(TOT/07 00 09 92 /V K A (7)KAU/PG)

C o lle c tio n  of lite ra tu re  is c o m p le te d  
D eve lop m ent of m ethodology including 
the  deve lo pm en t of so ftw are  is in 
progress
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68. O p tim ality  of b lock  d a a lg n a  uaed  In 
one w ay e lim in a tio n  o f hete ro g en lty
(TO T/07 00  14-93/V K A (7) KAU/PG )

The relevant literature for the research 
work has already been collected A new 
approach to optimality of block designs is 
being worked out

69 Y ie ld  pred ic tio n  o f pepp er based on 
biom etrica l c h arac te rs
(TO T/07 00  11 92/V K A (7)K A U /P G )

Regression models for the prediction of 
pepper through stepwise regression 
analysis are being developed Analysis is 
in progress

70 C onstruction  of com pos ite  sow  Index  
and study of its  e ffec ts  due to size, 
parity  and season In p igs
(TO T/07 00  12 93/V K A (7) KAU/PG)

Collection of literature and the analysis of 
data are over Results are being analysed

71 O ptim um  p lo t s ize  'o r  In te rc ro p p in g  
exp erim en ts
(TO T/07 00  13 9 3 /V tC  / , KAU/PG)

uniformity trial in bhindi mte r ypped with 
r-owpea has been carried out Results are 
being analysed

72 E s t im a tio n  o f p lo t  s iz e  fc r  f ie ld  
exp erim ents  In p ineap p le
(TO T/07 00  15 93/V K A {7)K A U /P G )

The student discontinued

73 E stim ation  of e x te n t o f bo rd er e ffe c t In 

varieta l tr ia l on v eg e tab les
(TO T/07 0 0  16 93/VK A(7)KA U )

Data have been collected from a trial on 
bhindi conducted by All India Co ordinated 
Vegetable Improvement Project Data on 
several other vegetables are yet to be 
collected

74. M u lt iv a r ia te  a p p r o a c h  f o r  th e  

com parison of grow th  In b ro ile r ch icken

(TO T/07 00 17 94/V K A (7)K A U /P G )

Literature and data collection are in 
progress

75 O ptim um  s tra tifica tio n
(TO T/07  00  18 94/V K A (7)K A U /P G )

Collection of literature is in progress

76 T im e series  m ode lling  and  fo recas tin g  
of the y ie ld  6 f cash ew  in K era la
(TO T/07 00  19 94/V K A (6) KAU/PG)

Relevant literature is being collected

Project (08) A gricultural education and 
training

Sub-project (01) - Formal education

77 W o rk  m o t iv a t io n  - A  m u lt iv a r ia te  
ana ly s is  am ong te ac h e rs  o f th e  K era la  
A g ric u ltu ra l U n ivers ity
(TO T/08 01 02 93/V K A (6)K A U /P G )

Preparation of questionnaire in progress

78 In teraction  of psycho lo g ica l, econom ic , 
s o c io lo g ic a l a n d  t e c h n o lo g ic a l  
d e te rm in a n ts  o f th e  e n te rp re n e u rla l  
oehav lour o f a g ric u ltu ra l s tuden ts
(TO T/08 01 03 94/A C V (6)K A U /P G )

Review of !i*e'ature in progress

Project (09) * Marketing

79  Im pact of p ro m o tio n a l s tra te g ie s  <or 

consum er non du rab les  in rura l m arkets
(TO T/09 00  01 93/M N Y (C & B ) K AU /PG )

Study in progress

80 M arketing of h o sp ita l serv ice  by n o n ­
go vernm enta l o rg an isa tio n s
(TO T/09 00  02 93/M N Y (C & B ) KAU/PG)

Study in progress

81 M arketing  p ra c tic e s  on c o -o p e ra tiv e  
banks - A case  s tudy  of T h rlssur D is tric t  
C o-op era tive  Bank
(TO T/09 00  03  93/M N Y (C & B ) KAU/PG )

Temporary discontinuance for two 
semesters

82 E c o n o m ic s  o f p r o d u c t io n  a n d  
m arketing  of se lected  m ed ic in a l p lan ts  
In Th rlss u r d is tr ic t
(TO T/09 00  04  93/V K A (8)K A U /P G )

Analysis of data in progress
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83. E c o n o m ic s  o l p ro d u c t io n  and  
m arketing  of tuber crops In Paiakkad  

d is tr ic t
(TOT/09 00-05 93/VKA(8)KAU/PG) 

Interview schedule prepared

84  M a rk e t in g  p r a c t ic e s  o f f r u its  and  
v eg e ta b le  processing  in dustries  - A 
case study of T h rissu r d is tr ic t
(TOT/09 00 06 92/VKA(C&B KAU/PG)

Study in progress

•  • •
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16. Beneficial Microorganisms and 
Productive Insects

HIGHLIGHTS

•  Twenty five per cent fertilizer nitrogen could be saved in rice due to Azospirillum  
inoculation under field conditions

•  Inoculation with VA mycorrhiza, Glomus fasciculatum  was found to supress the collar 
rot pathogen Rhizoctonia solani and the root knot nematode Meloidogyne incognita 
in cowpea

•  Under ramfed conditions, the mulberry varieties M R2 and S 54 recorded the maximum 
leaf yield while under irrigated condition the MR, variety performed the best in terms 
of leaf yield

^C L L liM  ’ XPERIMLNTS

1 E c o n o m is in g  n i t r o g e n  n r ic e
p r o d u c tio n  w ith  A zospM Purr _

(BM /OI 00 07 92/ACV(1)KAU'PG

A field experiment was conducted at the 
College of Agriculture, Veilayam using the 
rice variety Matta Thriveni to find out the 
efficacy of d ifferent methods of 
Azospirillum  inoculation in economising 
nitrogen in rice production There were 
four Azospirillum treatments such as 
seed inoculation, seedling dip, seed 
treatment along with seedlings and all the 
three methods together along with the 
use of 50, 75 and 100 per cent of the 
recommended dose of fertilizer nitrogen 
and with and without the use of lime at 
the rate of 800 kg/ha It was observed 
that the combined application of 
Azospirillum, 100 per cent N and lime 
resulted in the highest values of growth 
characters However, economic analysis

of the data r t .e a le d  that the com bined  
application c.f Azospinllum  75 per cent N 
and I me produced a net income comparable  
to the above treatm ent with 100 per cent N 
Thus it was observed that it is possible to 
save about 25 per cent fertilizer nitrogen  
by using Azospinllum

2 C o n tro l o f  c o l la r  ro t a n d  r o o t  k n o t  o f

c o w p e a  w ith  V A  m y c o rrh iz a

(BMl/01 00 07 92/ACV(1) KAU/PG)

Among the different VA mycorrhiza tested, 
Glomus fasciculatum G mosseae and 
Acaulospora morroweae, G fasciculatum  
was found more effective in supressing the 
collar rot pathogen, R solani and the root 
knot nematode M incognita in cowpea 
Plants inoculated with VAM had a higher 
phenol content when compared with the 
uninoculated control treatment
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EXPERIM ENTS IN PRO G RESS

P ro je c t (01 ) B io lo g ic a l n itrog en  
fixation

1 E ffec t o f se lec ted  p la n t p ro te c tio n  
c h e m ic a ls  on th e  b e n e f ic ia l  
m icroorganism s In cowpea rhlzosphere
{BMI/01 00 09 93/VKA(5)KAU'PG )

An in vitro study on the inhibitory effect of 
fungicides on the native strains of 
A zosp irillum  and Bradyrh izob ium  spp 
isolated from cowpea was completed

2 Effect of A sosp irillum  Inoculation  on 
e s ta b lis h m e n t and g ro w th  of bush  
pepper
(BMI/01 00 10 93/ACV (5) KAU/PG)

Azospirillum  was isolated from different 
varieties of pepper These cultures were 
tested fortheir IAA producing ability under 
in v itro  condition The isolate which 
produced maximum IAA was further 
selected for root induction study in bush 
pepper using Karimundaand Panniyur 1

3 N itrogen fixing  bacteria associated with  
plantation  and orchard  crops of Kerala
(BMI/01 00 11 93/ACV(5)ICAP)

Eighteen out of the thirty one isolates of 
Asospirillum  were found capable to produce 
IAA under in vitro conditions Among them 
an iso late from pepper and mango 
produced maximum IAA @ 50 to 65 pg/ml 
of the culture medium These were 
selected for further studies particularly with 
reference to the growth and establishment 
of seedlings of various plantation and 
orcnard crops like pepper nutmeg clove 
mango and jack

Project (02) Mycorrhizal association  
In crop plants and their effect on crop 
growth and yield

4 In v e s tig a tio n s  on VA m ycorrh lza of 
c a s sa v a  In en h a n c in g  the n u trie n t  
ava ila b ility
(BMI/02 00 04 84/ACV(5)KAU) 

Inoculation with Glomus etumcatum  along

with 'he full dose of N&K and half the dose 
of P recorded the highest plant biomass 
production under field conditions The 
final tuber yield is to be recorded

S G rowth and e s tab lish m en t of tissue  
culture  p lan tle ts  as Influenced  by VA 
m ycorrh lza
(BMI/02 00 06 91 /A C V(5)K A J)

VA mycorrhiza inoculation increased the 
survival of tissue culture plantlets of 
anthurium and rose

b G ro w th , p h o s p h o ru s  u p ta k e  and  
re s is ta n c e  to  ro o t k n o t n em a to d e  
in fec tio n  In g in ger and tu rm e ric  as 
In f lu e n c e d  by V A  m y c o rr h iz a l  
co lon isation
(BMI/02 00 07 91/ACV(5)KAU)

Inoculation of ginger and turmeric with the 
VA mycorrhiza Glomus etum catum  along 
with the full dose of NPK resulted in higher 
yield In ginger and turmeric these were 
55 71 62 55 and 80 51 g/plot and 69 63 
84 98 and 116 26 g/plot respectively after 
inoculation with VAM alone NPK alone 
and in combination with VAM and NPK 
treatments

7 Evaluation of VA m ycorrhiza as b io ­
control agent against w ilt d iseases of 
pepper
(BMI/02 00 08 92/ACV(5)ICAR )

Different VAM species like G lom us  
Acaulospora  and Sclerocystis  spp were 
found associated with pepper The slow 
wilt symptoms due to the combined 
inoculation in M incognita  and Ft simihs 
varied with the species of VAM It was 
observed that while .noculation with G 
m o sse a e  increased  the symptom  
developm ent inoculation with G 
fasc icu la tum  G m onospora  and G 
e tu m c a tu m  reduced the nem atode  
m ultip lication  and symptom  
development
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8 im provem ent on the techniques tor the  
cuitivation  and preservation  of tropica! 
species of m ushroom s
(BMI/03 00 01 89 'A C V (5)K A U /PG

Project is completed The 'inal report is to 
be submitted

P ro je c t (C4) S ta n d a rd iz a tio n  of 
sericulture techn'ques  

Sub project (01) Standardization of 
a g ro te c h n iq u e s  fo r  m u lb e rry  fo r  
maximising yield and quality of cocoon

9 Spacing cum  m anurlal tria l on m ulberry  

as an intercrop in coconut garden under 
ram fed condition
(BM I/04 01 01 91/ACV(4)CSB)

Density of planting significantly influenced 
leaf production of mulberry m coconut 
garden A closer spacing of 75x75 cm was 
found significantly superior to other 
treatments Application of NPK at higher 
dose of 130 65 65 kg/ha from second year 
onwards recorded the highest foliage 
production during the third year However 
the effect of mulberry leaves grown under 
d iffe ren t spacing and manuria* 
combinations in rainfed conditions was not 
significant on sdk worms

10 Spacing cum  m an urla ltria ! on m ulberry  
as an intercrop In coconut garden under 
Irrigated  condition
(BM I/04 01 02 91/ACV(4)CSB)

Closer spacing of 60x60 cm recorded the 
highest leaf yield Application of NPK at 
the rate of 300  120 120 kg /ha /year  
recorded the hiqhest foliage produiton  
during the third vear The variation between 
the lear quality produced in different 
treatments under spacing cum manuna! 
trial was significant Eventhough leaves 
under low fertility level was consumed 
more better rocoons with more shell 
weight and shell ratio were produced under 
higher fertility leve*

P ro je c t (03) U tilis a tio n  o f m ush room s 11 Standard ising pruning and harvest'ng  
te c h n iq u e s  o ' m u lb e rry  g ro w n  as  
in te rc ro p  fr  co c o n u t g arden  u nd er  
ram fed condition
IBM /04 01 03 S1/ACV(4)C38>

Pruning techniques had no significant 
mflueice on plant neight plant soread 
number of leaves number of branches and 
leaf vield But harvest intervals s gmficantly 
increased the plant height plant spread 
num ber of leaves and leaf yield  
Irrespective of the pruning techniques 
harvesting at 60 D interval was on par with 
45 D interval for leaf harvest However 
the leaves harvested 45 D after pruning 
produced better cocoons of 1 713 g mean 
weight shell weight of 0 317 and shell ratio 
of 1? 96

12 S tandard ising  pruning and harvesting  
te c h n iq u e s  of m u lb e rry  g ro w n  as  
in te rc ro p  in co c o n u t g ard en  u nd er 
irrigated condition
(BMi/04 01 04 91/ACV(4)CSB)

The pruning schedule of two bottom 
prunmgs in May and September and two 
middle prunmgs subsequently were fou^d 
to increase ieaf y eld significantly Leaf 
yield was more when the harvest interva1 
was extended from 1 to 2 months However 
the leaves harvested at 45 D interval was 
best for maximising cocoon yield shell 
weight and shell ratio despite more leaf 
consumption

13 Production potential of m ulberry  under 
d iffe rent m anagem ent p ractices
/BM I/04 01 06 92/ACV(1) KAU/PG)

Different experiments of giowing mulberry 
as a single crop and as an intercrop in 
coconut garden are in progress

14 Establishm ent a rd  grow th of rain fed  
m u lberry  as in flu en ced  by p lan tin g  
m ethods and A zosp irillum  treatm ents
(BMV04 01 08 93/ACV(1)KAU PG)

A pet culture experiment is completed
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15 In f lu e n c e  or w e e th e r  and  re a r in g  
teohrlc jt es o r  m u ib c r y  s ix  wen t  in
KsraSa
tlV'i n<. v.1 09 S3 A C t 4 ^ A J  PG)

The rear ng o' si'k worms dui ng June J y 
ir d Cerent reading nouses by manpu a* %  
the spacing ot worms in the rearing bed 
and a so the feeding s hed ue was m 
progress

16 frr g a llo n  re q u ire m e n t of m u lb e rry  

g ro w n  as an in te rc ro p  in c o c o n u t  

g arden  during  sum m er
(B M i/04 01 10 9 3 /A C V (l)C S B )

There was no sign'ficant difference in leaf 
yield during the third year oetween tne 
levels of irrigation But the treatment with 
CPE 12 mm recorded max mum leaf yield 
during the th rd year

17 S electing  m u lberry  va rie tie s  fo r shade  

to le ra n c e  In c o c o n u t g ard en  u nd er  

ra in fed  con d ition
^BMI/04 0" 11 93/A C V (4)C S B )

S x varieties of mulberry such as S 13 S 
34 S 36 S 54 M P 2 and K2 along with a 
local varie ty  w ere  tested  for shade  
tolerance in coconut garden under rainfed 
cond'tion Out of tnese the variety MR^ 
recorded the highest leaf yield along with 
the local variety

18 S electing  m u lberry  va rie tie s  for shade  
to le ra n c e  in c o c o n u t g a rd e n  u nd er 

irr iga ted  con d ition
jBMI 04 01 12 93/A C V (4)C S B )

Among the six varieties of  mulberry tried

aionq with the local variety ih t variety
MR? recorded the highest leaf yield

Sub project (02) R ta r lrg  techniques  
for silk worm s

19  S tand ard is in g  rearing  tech n iq ues  under 
s tre s s  c o n d it io n s  c f h ig h  ra in fa l l  
h um id ity  and tem p era tu re
<BM'/04 02 01 91 A r v ^ jC S B ;

B volt ne NB 18 N B 4 D 2  CA 2 CC 1 and 
KA along with muit vo<tine My 1 P2S1 
RD1 and SM were reared during the rainy 
season The disease incidence was heavy 
on bsvoltm es w hen com pared  to 
multivoltines

Sub pro ject (03) Pest and disease  
incidence in silk worm s and m ulberry

20 P e s t and  d is e a s e  in c id e n c e  in s ilk  

w orm s and m u lberry
(B M I/04 03  01 9'3/A C V (4)G S B )

A survey for disease incidence of mulberry 
silk worms was conducted in Pa'akkad and 
Idukki districts with the help of NSB in 
farmer s rearings

21 Pest and d isease  Inc idence  In m ulberry  

crop
(B M I/04 03 02 93 /A C V (4)C S B )

A new’ pest of the group of white flies was 
recorded It was found to be poiyphagous 
in feeding and caused serious carnage to 
the crop The insects were collected for 
identification
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17. integrated farming system

HIGHLIGHTS

•  Testing of coconut based homestead models developed at Sadanandapuram indicated 
that irrigation had a positive influence on growth of tree crops and also the growth as 
well as yield of annual crops grown as intercrops

•  Family details of sample households in Vettikkavala Village Kollam district indicated
more average annual non farm income in the category growing crops alone than in the 
category with a combination of crops and livestock However the cropping intensity 
of farms with crop and livestock was higher than the category with crops alone 
indicating that farmers of the former group are more industrious and hard working 
than the latter group

•  Studies on homestead farming under different soil fertility status in Pathanamthitta 
district revealed that the homestead farms surveyed for pretesting of the questionnaire 
were under exploited production units with considerable scope for improvement in 
space utilization, species diversity and productivity

•  Integration of crops and livestock in the bund system of cultivation in Kuttanad along
with growing fishes in the channels gave more returns per unit area of land

Concluded experim ents - Nil

EX PERIM ENTS IN PROGRESS

1 Studies on hom estead farm ing under 
d if fe r e n t  s o il f e r t i l i t y  s ta tu s  In 
P athanam thitta  d is tric t
(IFS/01 00 01 90/KTR(18)KA U)

The questionnaire has been pretested 
based on a survey of five homesteads in 
Pathanamthitta district and necessary 
modifications were further made to gather 
all necessary information

2 Com parative econom ics of hom estead  
fa rm in g  w ith  and w ith o u t lives to ck  
com ponent
(IFS/01 00 02 90/KTR(18)KA U)

The study based on data collected from 60

homesteads of Vettikkavala Panchayat 30 
with a combination of crops and livestock 
and 30 with crops alone indicated the 
following

The first group (crops alone) had an 
average annual non farm income of 
Rs 16 750/ and the second group (crops 
livestock) had Rs 9452/

The cropping intensity of farms with crops 
and livestock was higher than the 
category with crops alone indicating that 
farmers of the former group are more 
industrious and hardworking than the latter 
group
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3 Establishm ent of hom estead models 
developed in the station
(IFS/01 00 04-91/KTR(18)KAU)

The yield of homestead models developed 
at the station was tested under rainfed as 
well as irrigated conditions The intercrops 
such as tapioca, yams, banana, pineapple 
planted during 1992 were harvested during 
June to November, 1993 The yield and 
biomass production of intercrops such as 
banana and pineapple showed superiority 
in the irrigated condition than the rainfed 
plot However, the yield of intercrops like 
tapioca, yams and amorphophallus did not 
reveal any significant difference under 
rainfed or irrigated situations

4 O n -fa rm  re s e a rc h  on e x is tin g  
h o m es te a d s  fo r o p tim is in g  farm  
business Income
(IFS/01 00 06 9V K T R (18/KAU)

Idakkayvalas in the selected plots were 
sue igthened and guinea grass slips were 
pK ©d Channels were also dug along 
the * akkayyalas so as tc di -  f the water 
aiong the slope tc a lorsd ta n in the 
north eastern corner of the u- which 
fori i d the natural outlet of the "itohment 
ar A grassed wider v-ay w0s erected 
v.1 h acted as a natural s -  r *rr water 
anJ prevented siltmg in th* ,ior d

P ro jec t (02) • im provem ent of
components in the Integrated farming 
system

5 T es tin g  In tegra ted  farm in g  system  
m odels involving coconut, fish and 
livestock for Kuttanad
(IFS/02 00 04 91/KUM(18)KAU)

Yield of banana and fodder grown as

intercrops in coconut garden was 
satisfactory Yield of fodder obtained (8 6 
tonnes/2500 sqm) grown on the fringes of 
bunds was sufficient to feed a cow at a 
feeding rate of 20 to 25 kg green fodder 
per day Cowdung obtained from a single 
cow was sufficient to manure coconut 
intercrops and grasses integration of 
crops and livestock in the bund system of 
cultivation in Kuttanad along with growing 
fishes in the channels gave more returns 
per unit area of land

Pro|ect(09) Sustainable farm ing systems

6 Impact of sustalnablefarm ing practices 
on s o il p ro p r tle s  and  crop  
productivity
(IFS/09 00 01 94/ACV(9)STED)

The experiment was started during August 
1993 with the financial assistance of STED 
of Kerala The first crop in upland trials 
was raised during late rabi and before 
commencing ih« experiment phystcc 
chemical properties of the sot’ we e 
analysed The taxonomic status c; th ’ *-<■ 
from the expenr ^ntal field was L03 iy 
Kanli utic Isohyper Thermiophod’c Ha1' 
Lustox The sod belonged to the textura 
class “Sandy clay loam” Chemical 
analysis of the soil revealed a clay content 
(27 50 per cent), organic carbon (0 54 per 
cent), organic matter (0 93 per cent) total 
nitrogen (0 12 per cent), total P20 5 (0 07 
per cent), total K20  (0 04 per cent) 
Biological properties of the soil did not 
reveal any count for nitrogen fixers and the 
count of phosphorus solubilizers was found 
to be 106/g soil

•  • •
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18. Agrometeorology and remote sensing

HIGHLIGHTS

•  In the Onattukara region, probability of occurrence of a dry spell is high during the last 
week of August

•  Daily rainfall analysis indicated 75 per cent probability of success for dry sowing of 
rice in the 1 st week of May in Onattukara

•  The CERES Rice model can be used for simulating grain yield of Kharif while it needs 
revaluation for Rabi

EXPERIMENTS IN PROGRESS

Project (01) Influence of weather 
components on growth and yield of 
crops

1 Climate and rice Ir. Dnattukara
(MET, 01 oo 01 ae /- a (2 i )« a u )

The rainfall data ... 'te d  frou
mavelikkara, Kayamkularr ~ ippad ar J
Karunagappally (all these ons corre 
under Onattukara region; ir-ei » ed that 
during the dry season (Decernoer n March) 
Karunagappally had the highest coefficient 
of variation followed by Mavelikkara and 
Harippad The probability analysis 
indicated that the 75  per cent probability 
rainfall at Karunagappally was 848 mm 
whereas at Mavelikkara it was 1330 mm

2 Influence of period of sowing and levels 
of Irrigation on the growth and yield of 
watermelon grown In rice fallows
(MET/01 00-03 90A/KA(21)KAU)

The results indicated that watermelon can 
be successfully raised in rice fallows, if it 

/  is irrigated daily (10 litres/pit/day) and sown 
in the middle of November The plants 
irrigated daily (10 litres/pit/day) were 
superiorto others with regard to vine length 
date of picking maturity, number of male 
and female flowers production, number of 
fruits, fruit girth, fruit weight, total fruit 
yield and total dry matter production, but 
was on par with IW/CPE ratio of 1 0

Irrigation at IW/CPE ratio of 1 0 was 
s nerior with regard to number of female 
fl >wer production and number of seeds 
per fruit > rigation treatment IW/CPE ratio 
of 0 5 i< ' lrc|ed the highet sex ratio 
hundred s> td  weight and T S S content 
The crop sjwn on November 1Bth 
superior to others with regard to most of 
the crop characters

3 Prediction of water availability periods  
for crop planning In Kerala
(MET/02 00 01 84/VKA(21)KAU)

Daily rainfall data of 97 rainguage stations 
were collected from IMD in the form of 
floppy disks, for further analysis

4 A g ro m e te o ro lo g y  of c o c o n u t and  
coconut based farming systems
(MET/01 00 02 89/PIL(21)DST)

Effect of moisture stress on productivity of 
coconut

The nut yield in coconut was high in all the 
treatments over the pre treatment yield 
There was an increase of 33 per cent in nut 
yield when irrigation was provided @ 450 
litres/palm/week, while the increase was 
20 per cent when irrigation was provided 
as per climatic water balance approach It 
also indicated that providing irrigation till 
water is available during summer is not 
detrimental to coconut palms
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19. Agroforestry

HIGHLIGHTS
•  Macaranga and Trema were ideal as green leaf manure species as they had 

moderately high foliar nutrient levels

•  Members of the family legummosae in general recorded high foliar nitrogen levels

•  The rainy season is ideal for lopping the trees for green manure purpose as the foliar 
nutrient concentrations are high during this t-me

•  Alternate wetting and drying produced the highest seedling emergence in Ailanthus 
at 20 days after sowing

•  Height and diameter growth increased as a result of pruning lateral branches in teak

•  High site quality thinning regimes and three fertilizer applications promoted teak 
growth

» & density management n c ram which helps the silviculturist m taking stand densitv
management decisions wa constructed

9 itter fall in silvi pas*oral systems followed a monomodal m=tribution pattern witi a 
distinctive peak aunng rA  ember February and chemical composition of the composite 
litter samp'es showed cons i erable variations due to both species and sampling time

•  Irrespective of the tree components recovery of foliar 32P in the tree components 
of silvi pastoral systems decreased as the depth of application increased The foliar 
concentration ot 32P declined with increasing lateral distance of 32P application also 
but only in the case of Acacia auricuhformis and Casuanna equisetifolia

9 A survey on the mangrove flora of Ashtamudi Puduvyppu and Kumarakom was 
conducted

•  Foliar deficiency symptoms of N, P K Mg and S were demonstrated on Ailanthus 
seedlings

CONCLUDED EXPERIMENTS

1 Studies on Intercropping of forest trees
with fast growing nitrogen fixing tree 
species
(A F /0 4  0 3 3  01 9 1 /V K A (1 9 ) IC F R E  
ADHOC)

As part of the project the following five 
trials were carried out

Trial 1 Assessing the changes in foliar 
n u tr ie n t  c o m p o s itio n  o f im p o rta n t  
indigenous tree species

Foliar samples of the following ten species 
(from the upper, middle, and lower portions 
of the functional crowns) were collected at 
four monthly intervals and analysed for
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nitrogen, phosphorus and potassium 
besides moisture content Tectona grandis  
Linn f (Verbenaceae), Dalbergia latifo lia  
Roxb (Leguminosae), Ailanthus trlphysa  
(Oenn) Alston (Sjmaroubaceae), Acacia 
a u r ic u lifo rm is  Cunn ex Benth  
(Legummosae), Acacia  mangium  Wild 
(Leguminosae), Macaranga p e lta ta Muell 
(Euphorbiacae), Trema orienta lis  Blume 
(Ulmaceae) and Bambusa arundmaceae  
Willd (Poaceae)

Mean foliar nitrogen phosphorus and 
potassium contents of the ten tree species 
presented in T ab le  1 depict very  
pronounced in terspecific variations  
Members of the family legummosae in 
general recorded high nitrogen levels 
with Acacia  mangium  having recorded 
the highest value during the peak monsoon 
season (2 76 per cent) Important multi 
purpose tree speces such as Ailanthus  
bamboo Macaranga and Trema recorded 
intermediate nitrogen *evais The high 
nitrogen levels in the gumes can he 
attributed to biologies -ogen fixah >n

Regarding foliar P levels, the variations 
were not very pronouncced Teak had 
relatively high foliar P contents at all stages 
of observations, except February Cullema 
registered the highest K content in leaves 
and Ailanthus, the least

Seasonal changes also contribute to the 
variations in foliar nutrient contents The 
pattern of variations in mean foliar nutrient 
content im plies that e lem enta l 
concentrations in leaves increased during 
the monsoon season (June August) In 
almost all cases, the N and foliar moisture 
contents were high during this season 
except in the case of Cullema The low 
nutrient content during the dry season 
might be due to the retranslocation of 
nutrients from the older leaves particularly 
for deciduous species

The results show that Macaranga  and 
Trema would be ideal as green leaf manure 
species Although nutrient status of the 

acacias is high as their residence 
tin s are high they may not be appropriate 
green le manure The rainy season is 
also idea‘ lopping the trees for green 
manure purpose

iable 1. Seasonal variation1* In the mean foliar N P sod K contents (%) o f  
im portant tropical tree species

Species February April

Months

June August

N P K N P K N P K N P K

T e c to n a  g r a n d is 1 34 0  08 0 79 1 S8 0 08 0 82 2 30 0 11 0 72 2 34 0 10 0 87

Dalbergia latifolia 2 57 0  07 0  94 2 89 0 05 0 68 2 88 0 06 0  82 2 88 0 05 0 78

P ta ro c a rp u s
m a rs u p iu m 2 37 0 05 0 75 2 56 0 06 0  88 2 79 0 11 1 22 2 68 0 07 1 20

A c a c ia  a u r ic u l i fo rm is 2 06 0 05 0 87 2 53 0 08 1 02 2 67 0 07 0 90 2 29 0 06 0 95

Acacia m angiu ir 2 61 0  05 1 31 2 82 0 0 6 1 06 2 76 0  07 1 20 3 04 0  08 1 10

A ila n th u s  t r lp h y s a 1 98 0 08 0 47 1 72 0  03 0  51 1 71 0  08 0 71 2 14 0  07 0 71

C u lla n la  exce ls* 1 85 0  04 1 59 1 91 0  02 1 60 1 73 0 03 0  79 1 64 0 09 0 65

B a m b u s a
a ru n d ln a c a a a 1 93 0  08 1 00 1 99 0  09 1 30 2 13 0 07 0 99 2 77 0 05 1 23

M a c a ra n g a  p e lta ta 1 99 0  07 1 08 1 90 0  06 1 01 2 87 0 07 0 89 2 29 0 10 1 01

T re m a  o r ie n ta l is
L

* 88 0  10 0  92 2 21 0 08 1 30 2 40 0 08 1 03 21 9 0 08 1 06
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T r ia l  2 N u rs e ry  e x p e r im e n ts  to  
standardize the pre treatm ent of tree  
seeds

Two separate randomized block oesign 
experiments with *hree reDl cahors each 
to compare the effect of the fo'lowmg pre 
sowing treatments on fieid emergence of 
Grevillea robust a and A'lanthus fr,physa 
w ere conducted T 1 control (No 
pretreatment) T2 overnight soaking in 
water T3 alternate wetting and drying of 
seeds (four cycles seeds were soaked 
over night and dried under shade during 
day time for four consecutive days) T4 
mechanical scarification T5 soaking seeds 
in 250 ppm GA3 solution for 24 h and T6 
soaking seeds in 0 2 per cent K N 0 3 
solution for 24 h

The results of the Grevillea  experiment 
suggest that this species does not require 
any pre treatment at all as evidenced by 
the high germinability values in control 
(Table 2) M echanical scarification  
resulted in extremely low field emergence 
probably due to the physical damage 
suffered by the seeds while imparting the 
treatment

The data presented in Table 2 show that 
alternate wetting and drying produced the 
highest seedling emergence n Ailanthus 
af 20 days after sowing However at the 
ume of tne second observation ‘ here was 
a substantial reduction in the seedling cour ’ 
in this treatment that was due to damping 
off incidence The treatment differences 
were nevertheless s tatis tica lly  not 
s'gmficant in the Ailanthus experiment at 
both stages of observations

T ria l 3 P run ing  - cum  - in te rc ro p p in g  
experim ent in tea k  w ith  g lir ic id ia

With the objectives of standardizing the 
teak pruning practices to fac ilita te  
intercropping in teak plantations and 
quantify the complementary effects of fast 
growing N2 fixing tree intercrops on teak 
growth and productivity a factorial in 
R G B  experiment with three replications 
was laid out in a seven year old teak 
plantation at Vellanikkara Based on tree 
height the plots were grouped into high 
medium and low categories and the 
treatments superimposed The treatments 
included com binations of pruning  
treatm ents and planting geomptry of 
gliricidia as detailed oelow

Table 2 Effect of various seed treatm ents on seedling num ber per m2 in Grevillea  
robusta and Ailanthus maiabarica (transformed values, X ’ = X+0 5)

Treatments

Seedlings per m2 
Grevillea A ilanthus

45DAS 20DAS 45DAS

1 Control 6 35(40) 11 37(129) 5 09(25)

2 Overnight soaking 5 37(28) 11 57(133) 4 97(24)

3 Alternate wetting and drying 5 23(271 20 54(421) 4 78(22)

4 Mechanical scarification 1 82(3) 9 26(85) 2 34(5)

5 GA3 treatment 5 87(34) 11 04(121) 4 53(20)

6 K N 03 treatment 4 90(24) 10 77(116) 3 30(10)

SEm (+) 0 81 2 35 1 16

CD (0 05) 2 08 — —

DAS Days after sowing Figures in parenthesis indicate original values 
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Table 3 Effect o f different teak pruning treatm ents and geometry of interplanting G llr lc ld la  sep/urn on  sapling height and raaMt 
growth of teak and giiricidia

Treatments Teak Giiricidia !
Height (m) DBH (cm) Height (cm) Coliat gii‘h (? n )

Sep92 Apr93 Nove93 Sep92 Mar93 Nov93 Sep92 Mar93 Nov99 5ep9? Mar93 \

1
1

Pruning treatm ents
No pruning (control) 4 95 5 78 6 68 5 23 6 16 6 98 96 89 111 37 187 ’  2" 4 40 5 ^

2 Pruning all laterals of 
teak upto 2 m height 5 32 5 98 7 21 5 75 6 46 7 06 90 18 105 61 183 1 27 4 3b 5 3C

3 Pruning all laterals of 
teak upto 3 m height 5 40 6 09 7 50 5 62 6 31 7 38 104 12 124 76 224 1 3 1 4 8^ T 7(>

4 Pruning all laterals of 
teak upto 4 m height 5 71 6 39 7 26 5 62 6 54 7 05 90 75 114 51 203 1 31 4 5 52

It Planting geom etry of giiricidia as an Intercrop in teak plantations

1 Teak monoculture 5 44 6 95 5 53 7 27 6 26 6 26 6 95

2 Giiricidia (one row) 
after every row of teak 5 28 5 60 5 63 7 17 6 23 7 15 97 63 114 50 207 I 28 A 6 ? 3

3 Giiricidia (one row) 
between alternate rows 
of teak 5 32 5 61 5 50 7 06 6 60 7 25 93 34 113 62 192 1 30 1 St P 11

4 Giiricidia monoculture 112 00 125 00 290 1 40 5 09 1 1 9



P ru r'rsg  tre a 'rn c r 'ts  Pru>~ di 1 p a 
b 'a -p ^ e ^  o tasK „p  to 2 3 anc -m  aLc e 
t ” e g 'u u rd  l^ve l along w th a np pri <- n 
e r r  ro

Geom etry of g iiric id la  planting G le  ow
of ghrscidia between »very two fows of 
feak one row of q iir cidia 'a t 2 0<r> sp«c ng! 
between alternate pairs of tea* rows and 
con trc1 fm onocu!*ure of teak ana ghpcid a) 
C o n 'a n e n z iid  one year old g lincid ia  
seedimgs were plarted doling June 1992 
n 30 cm3 pits dug in the interspaces 

according to the treatment protocol

Although there was a clear trend of rapid 
height and diame*er growth in the pruned 
plots (Table 3; the differences were not 
statistically significant This may be due 
to the relatively low proportion of the teak 
crown removal (10 15 per ceni) If crown 
removal was substantial (>30 per cent) 
perhaps the trend might have been clearer 
A very low crown ratio (residual below 50 
per cent) however may reduce diameter 
growth of trees As the objective of pruning 
in the present study was to identify its 
effect on diameter for a butt log of 4m 
pruned iength the maximum pruning height 
of 4m was set accordingly Thus by fixing 
4m as the maximum pruning height fhe 
maximum crown removal turned out to be 
onlylO  15percent which did not give any 
significant effect in terms of tree growth 
parameters during the first two years of 
experimentation Gliricidia growth vis a 
vis teak pruning also did not exhibit any 
statistically sigmficantvariations although 
gliricidia growth was better in control

T r'a i 4 L tu e a s n a  taak  iite r r ro p p m q  
tria l

m w der to stendoidize p pulat'on 
density otN z f.xmg trees sudi as Leucaena 
in teak plantations and to eva'uaie the 
complementary effects of a iegurrncus  
■nte^crops in teak p ian 'a tio rs  a f eld 
experiment was laid out at v/euanikkara 
during J jn e  1992 Tne experim ents1 
protocol inducted venous replacement 
series of teak and leucaena such as 100 0 
70 30 50 50 30 70 0 100 per cent of the 
population (respectively  of teak and 
leucaena) with four replications in a 
randomized block design The plot size 
was 20 x 20m (totai number of plots = 20) 
and the spacing adopted was un formly 2 x 
2m for teak and leucaena j100 plants per 
plot) One year old teak stumps fiom the 
meal Forest departm ent nursery was 
plarted in crowbar holes during the last 
w eek of M ay 1992 O re  year old 
containerized leucaena seedlings (seed 
inoculated with Rhizobium) were aiso 
planted in 30cm3 pits during June 1992 
after the onset of monsoons according to 
the experimental protocol

The results are presented in Figures 1 and 
2 Seedling heights and basal stem 
diameters of both *eak and leucaena did 
not exhibit any significant variations during 
the firs t and second y e a is  of 
expenmentat on however there was rapid 
height and radial growth of teak and 
leucaena during this period as evident from 
Figures la n d  2 Moreover mean height of 
leucaenaseedlingswas consistently higher

Fig 1 Height of seedlings as affected by d ifferent 
replacem ent series of teak and leucaena
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REPLACEM ENT SERIES

I 1
j C h tA K  DIA OCT 9? S t FAK DIA M A R 43 Lj TFAK DIA HO V93 I

I 3 l EU DIA OCTQz E  LEU DIA MAR 93 H lEU DIA MOV 93 ^
I____________ _______________________________________ _____ _ _

Fig 2 Radial growth of saplings as affected by different
replacem ent series of teak and leucaena

than teak (Fig 1) Radial growth rates of 
the two component crops also did not 
exhibit any profound variability (Fig 2) 
Results of the trial are inconclusive and 
therefore insufficient to draw any valid 
generalizations regarding growth and 
productivity of teak intercropped with fast 
growing nitrogen fixing tree species

2 S ta n d  d e n s ity  m a n ip u la tio n  
fe rtiliza tion  stud ies  on teak
(AF/02 00 01 90/VKA(20)KAU/PG )

and

A fie ld  experim ent with factoria l 
combinations involving three site quality 
levels (high medium and low) three 
thinning intensities (no thinning removal 
of alternate diagonal rows and removal 
every third diagonal row of trees) and three 
fertilizer levels (control 50 25 25 kg N 
P20 5 and KaO per hectare per year) and 
having three replications was conducted 
at Vellanikkara Thinning operations were

carried out during July 1990 and fertilizer 
applications during July 1990 June 1991 
and June 1992 (plot size 144 m2)

High site quality consistently resulted n 
faster diameter growth of teak trees and 
the differences were statistically significant 
at all stages of observation (Table 4) 
However thinning regimes and fertilizer 
doses did not exert any marked influence 
on this parameter although moderate 
levels of thinning (removal of 30 per cent 
of trees) registered relatively high values 
at all stages of observations The effect of 
fertilizer application on diameter growth of 
teak also was not statistically significant

High sites consistently recorded higher 
values for mean tree'height and were 
statistically superior to other site classes 
(Table 5) There were no perceptible 
differences with respect to either thinning 
or fertilizer application
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Nitrogen conie^t of tf e fo l'age  was 
consistently highe*- n the low site uuahty 
fol owed by medium and nigh sites possib'y 
on account of the high biomass production 
observed m the- latte ' s'tes as evident 
from n o  cetter growth rates As regards 
to P and K also 111 general high site 
quality recorded higher va'ues Tnmmng 
intensities did not have a pioncunted  
influence on foliage N stau.s while it 
favoured P and K accumulation

Regarding fertilizer levels 100 50 50 kg 
ha 1 of N P2C>5 K20  recorded the highest 
N content Medium and high doses of 
fertilizers a !so recoroed high P levels in 
teak leaves

Allometric relationships were not evolved 
for *eak trees in the past and hence linear 
biomass equations were developed linking 
oven dry tree biomas to tree diameter and 
height for predicting tree biomass of young 
teak trees (see equations below)

Y 0 2 6 7 0 + 0  0 0 0 2 4 [D S H ‘'*H) fr2 0 9 ' '  '4 9 )

'  5 3 S 08(D B H )+ 2  5 j 7<H, (r< 0 52  n 1 5 ')

Y  0  5 3 7 2 + 0  0001 3 9 (D C L 2*H1 (r2 0 So n 130)

Y 1 8 3 1 ( D 'V ,  0 G 0 5 5 'r {n ) ( 2 0 83 r 130)

where Y biom ass DBH -  d a  me er a t b re«s he ght 

and d a rre te r at collar leve

Sapwood cross sectiona1 area s often used 
to predict leaf area and leaf weight as 
direct determinations of these parameters 
is extremely difficult To facilitate this 
four lin ear regress ion  m odels w ere  
developed relating foliage area and foliage 
dry weight with sapwood cross sectional 
area at breast height and collar level

L 16 2 7 7 + 2  0 9 8 8 (S W C A ) (r2- 0  89 n 239)

D 0 i5 1 1 + 0  1 115 (S W C A ) (r2- 0  78 n 239)

L 1 0 6 7 0 + 0  5 22 3 7 (S W C A  SH) (r2 0 77 " 239)

D 0 0 8 3 0 4  + 0 0 0 0 0 3 0 7  (S W C A  BH) (r2 0 82

n 239)
where L leaf a re a  (m 2) D fo liage dry w eight (kg/ 
tree ) and S W C A  -  sap wood cross sectional a re a  in 
cm 2 at collar and S W C A  BH sap wood <-ross 
sectional a rea  in cm 2 at breast height

Table 4 Radial growth of teak as affected by site quality , th inning regim es and  
fe rtilizers

T r o  a fm  a n te
Mean tree diameter at breast height (cm)

NOV90 FEB91 MAY91 JAN 92 A UG 92 M AR93 S E P 93

1 Site quality 
High 5 39 5 90 6 02 6 39 7 53 8 68 9 69
Medium 4 56 5 18 5 30 5 16 5 65 6 58 7 22
Low 3 16 3 46 3 57 4 04 4 11 4 82 5 36
F test ** ** ** **

s  y
0 09 0 09 0 11 0 29 0 30 0 32 0 39

2 Thinning regimes 
Control (unthinned) 4 06 4 47 4 55 5 03 5 51 6 50 7 20
Medium 4 28 4 87 5 03 5 54 6 16 7 06 7 55
Heavy 4 76 5 20 5 31 5 02 5 62 6 54 7 50
F test NS NS NS NS NS NS NS

3 Fertilizer levels 
Control (no fe r t ) 4 21 4 68 4 78 5 00 5 43 S 51 7 30
Medium 4 30 4 79 4 89 5 42 6 09 6 96 77 61
Heavy 4 59 5 07 5 23 5 17 5 78 6 63 7 35
F test NS NS NS NS NS NS NS
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Table 5 Height growth of teak as affected by site quality thinning regimes and
fertilizer#

Treetm erts
Mean tree diameter at breas* height (cm,

NCV9G FFB9 MAV$1 JANF2 Audits MAR93 SFP93

1 Site quality
h*gh 4 18 4 08 4 70 6 11 6 79 7 69 9 34
Medium 2 94 3 43 3 54 4 10 4 67 5 74 7 03
Low 1 88 2 11 2 22 2 81 3 03 4 03 4 91
F test ** ** ** ** irk frw ■xk

S 7 0 12 0 16 0 17 0 40 0 36 0 32 0 41

2 Thinning regimes
Control (unthinnea) 2 86 3 17 3 25 4 52 5 00 6 03 7 2 1
Medium 3 05 3 49 3 65 4 73 5 12 5 93 7 18
Heavy 3 09 o 46 3 57 3 77 4 3? 5 50 6 90
F test NS NS NS NS NS NS NS

3 Fertilizer levels
Control (no fe r t ) 2 84 3 21 3 30 4 00 4 60 5 69 7 02
Medium 3 01 3 36 3 47 5 03 5 30 5 98 7 27
Heavy 3 i4 3 55 3 70 3 99 4 59 5 80 7 00
F test NS NS NS NS NS NS NS

Since most of the teak trees sampied ir 
the present study did not have heart wood 
formation diameter at breast height can 
poss bly act as a surrogate for sapwood 
cross sectional area Furtheimore it is 
easier to measure diameter than sapwood 
cross sectional area T he relevant 
equations are furnished beiow

u. 1 0675’ bvp 0 3-C7*OBH) + 0 *SS0lr2 0 86 
r  196,

0  0  Q 8 3 4 c  aSS'-OBr1! 0 0227 2 0 86
r, i ■?<

L 7 S '^ x f 0 07?/ 6  _ fcbS 2 r  ?

i-<a

0  e 06 0 0 O b b .S G '' j  0 000c4 kr’  0 «

where v = leat c *ea (m2' D * foliage ory
weight (kg trt-e DBH -  di» e e -a f b e -s i
>-a c i t  Jv -  n -♦>’ a* 7iiar le e
err

DENSITY MANAGEMENT DIAGRAM

A stand density management diagram *cr 
teak also was constructeo us*ng *he stand 
inventory data co llected  from teak  
plantations throughout Kerala state One 
hundred and ninety three plots o( size 
63 25 x 63 26 m (one ac^e, plots were 
establ shed in randomly selected teak 
stands from October 1989 to November 
■*992 and *he total heigh and girth at 
b east height ovei bark ,1 J rr fiom the 
base) of a!! t'ees were measured The aqe 
of the plantation »»s calculated as on 
19 9 t  f om *he y p-m of p lantation  
estao isnmont

c -' the  "or>st<i>i i rn  c* aens y 
management diagram thefcliov.mg it ode s 
ueve oped usmg the SA3 f rOv<-dj a was 
used These mode s ^ x p ia ir  t 1 e 
reiat cmsbips between Vm Den and Dq r n 
the o re  n -n J  and 0 Q d e n s * / and si e 
ne ghi on *hp c he 1> e  ti * eq ta* cr 
ieia5 r d Vc ar Dei *oDa hd=dc< et* t.
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of determ ination h ' of 97 per cant *n 
both oases the oicts of residuals -efiect 
only a modest amount of b>as and are w e" 
w th in re a so ra b 'e  ,n n s  to cause a^y 
p sctica i cormeru

Vol = 10 5 ^ 4  (0 00006817*den*Dq2 7Ab

The secono equation relating Ht arid Den 
to Vo1 has a coeffic ent of determination 
(r2; of 89 per cenx

Dq = 8 07074 + (0 41111 0 06084 * 
Q e n 0 2214|_{t  1 5468

(Eq 2'

The emnents of th-> dervsitv management 
d'aqran inrludevanableo namely Dq Mvoi 
Ht and bDI (Fig f) Toe regression 
equations for Dq and Mvol vverp u~ea m 
gt nei ate two idini « s of cu ves 
representing t,eight and volume Dense/ 
or y axis (Tom 50 to 2000 trees per 
Hectare) and Dq on the y a rs  (T-om 1 to 70 
cm) was rhosen  tor the density  
management diagram because they are 
the m o jt widely used and easiest to 
estimate m the field and are represented in 
the range of the data The solid diagonal 
lines represent site heights (height of the 
dominants) and the broken 'ines represent 
volume (Pig 1)

<AO -
SOI •«»-

Ftg 1 Density management diagram for teak plantations of k e i aln 
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3 Biomass production and resource
partitioning in silvi-pastorsi systems
{AP/05 00 OS 92/VKA(20)KAU/PG)

Litter dynarn cs the associated nutrient 
turnover and their long term inf'jence on 
soil physico chemical properties were 
eva luated  in siivi pastoral system s  
involving four fast growing tree species 
Litter fall followed a monomodai distribution 
pattern with a distinctive peak during 
December Feburary The annual rate of 
litter production was highest ter Acacia  
(6 25 Mg ha 1 y r 1) followed by Causarma 
(231 Mg ha 1 yr 1) Leucaena  (2 30 Mg 
ha 1 y r 1) and Ailanthus  (1 92 Mg ha 1 
yr ' )  Foliage biomass accounted for most 
of the litterfall in all four stands (71 100 
per cent of the total litter mass)

Chemical composition of the composite 
litter sam ples showed considerable  
variations due to both species and sampling 
time Leucaera litter was rich in macro 
elements (2 67 per cent 0 1 per cent and 
0 25 per cent N P and K respectively) 
The corresponding figures were 1 40 per 
cent 0 07 per cent and 0 20 per cent for 
Casuarma  1 09 per cent 0 04 per cent 
and 0 13 per cent for Acacia  and 0 50 per 
cent 0 09 per cent and 0 13 per cent for 
Ailanthus  The high nutrient levels of leaf 
litter especially that of the Leucaena and 
Casuarma suggest that these species 
help in conserving nutrient elements on 
site and may also ensure their rapid 
recycling Furthermore N and P content 
of litter increased during the rainy season 
But the dry season was characterized by a 
general decline Potassium however 
showed a reverse trend

Leaf litter decay rates were highly variable 
The residual litte r m ass declined  
exponentially with time Of the four tree 
species studied only C asuarm a  and 
Leucaena litter decomposed completely 
during the experimental period (within a 
period of six and seven months 
respectively; At the end of the one year 
period Acacia  retained about 0 38 per 
cent of the original mass while Ailanthus  
retained as much as 9 4 per cent

Mean nitrogen content of the litter  
increased during decom pos tion  
Phosphorous however exhibited an mtiel 
increase followed by a decline Potassium 
possibly due to iearhing declined durirg 
the decay process for ail four species 
The change in absolute contents of N P 
and K was best described by a cubic 
function Nutrient re ’ease irom the 
decomposing litter generally followed a 
triphasic pattern characterized by a rapid 
initial release followed by a brief period of 
accumulation and a final release phase or 
a biphastc pattern depending on the length 
of the decay period Potassium however 
did not exhibit any accumulation phase

The annual addition of major nutrients 
through litter fall ranged from 16 63 kg N 
1 7 2 7 kg P and 2 4 8 3 Kg K ha 1 y r 1 
Moreover the long occupancy of woody 
perennials also caused significant and 
favourable changes in the physico 
chem ical properties of the soil 
Interspecific variation also was quite 
pronounced in this respect Organic C N 
P and K in the top 15 cm soil layer were 
highest in Acacia Leucaena Casuarma 
and Acacia  plot respectively

Root level interactions during P uptake m 
polyculture systems involving factorial 
combinations of four tree species namely 
L e ucaena  le u c o c e p h a la  C a su a rm a  
equisetifoha, Acacia auricu lifo rm is  and 
Ailanthus triphysa  and four fodder species 
namely Pennisetum purpureum  (hybrid 
napier) B rach iaria  ru z iz ie n s is  (congo 
signal) Panicum maximum  (guinea grass) 
and Zea m e x ica n a  (teosin te) w ere  
evaluated based on the ir re lative  
absorption of applied 32P in mixed and 
sole crop situations Absorption of 32P 
applied at two lateral distances (25 and 50 
cm) and two depths (15 and 50 cm) was 
monitored through radioassay of leaves 
Irrespective of the species the recovery 
of 32P in the leaf decreased as the depth of 
application increased The fo lia r  
concentration of 32P declined with 
increasing lateral distance of 32P 
application in A auricu lifo rm is  and C 
equisetifoha  In sole crop situations 
fodder species registered an order of
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n ag i'tu  ie  h ‘’P ir tneir
leaves None os the fodder spec es w e n  
grown a ong ws* s ihe Pee specif s was 
to jrd  to no ve-'eiy e‘fect the ar sorDt on of 
32P fav tre  t recs A' the ‘odner species 
exertea a complementary e*fect on 3*P 
absorption L / rasuanna Leucaeaa was 
also benefitea in *he same way when grown 
ip association witn congo signal or teosmte 
The results rlea ily  suggest tha‘ tree 
species we*e the dominating component 
in the silvi pastoral systems studied *rom 
the pent of View of root competitioi 
Among the tree species A au ric jh fo im ,s  
and L leucocephala  were found to com pete 
severely with the forage crops for 32P witn 
the result 32P absorption by the fodder 
species was considerably reduced

4 N u tritio n s ! d e fic ie n c y  sym ptom s o'
Ailanthus (A ilan thus  trlphysa  (Dennst >
Alston seedlings
(AP/05 00 07 92/VKA(20)KAu/;PG)

The characteristic nutrient deficiency 
symptoms on ailanthus seedlings included 
leaf discolouration necrosis scorching 
defoliation stunted growth and reduced 
biomass accumulation Acute shortage of 
N caused severe chlorosis of the entre  
seedl ngs fo llow ed by prem ature

defoliahcn P deficiency appeared as 
purple orown patrnes on the o der leaves 
and Mo deNctency caused severe  
intervene* ^h'orosis Suiphu resulted irs 
diocoioi ration of leaves ‘ allowed by 
ne^ros's Seedlings ti received campiefe 
nutrien. solution were however nealthy 
with dark green foliage Chloropfyil a 
Chlorophyll b ana total cn orophyh 
declined under nutrient defic iency  
situations Visual dehciency symptoms 
were also accompanied by reduced foliar 
nutrient concentrations Nonetheless the 
foliar deficiency symptoms disappeared 
graduallv in the recovery studies

5 Survey, co llec tion  and eva lua tion  of
m angrove species
jA F/07 01 93/KW K(2'KAU'

A survey of the m angrove flo ra  of 
Pudjvyppu Kunarakom and Ashtamudi 
areas was carried out A total of Pight ti ue 
mangrove species and sixteen associated 
species were recorded Important species 
included Acanthus iltr ifo liu s  Avtcenma  
o ff ic in a l is  B ru g u ie ra  g y rrn o rh .z a  
E x c o e c a n a  a g a llo c a h a  R h iz o p h o ra  
apiculata R m uc'onata Kandeha Handel 
and Sonneratia caseolaris  Differences 
betw een the tracts w ere not qui‘ e 
pronounced

ONGOING EXPERIMENT S

Project (03) D iagnosis  snd m anagem ent 
of farm ing system s In agroforestry

1 D iag n o s tic  survey and app ra isa l of 
fa rm in g  s y s te m s  and a g ro fo ie s try  

system s
(AF- 0 3  O j O ' 8^ /x ZK.(20 O P )

A survey was conducted in "7  rha ur>.s of 
Kerala state to elucidate the florstic  
st'ucture composition and *he extent of 
s im ilarities  and d ivers ities  ip  

composition of homegardens of Kerala 
with particular reference to s^all fbeinw 
0 4 hat med urn (0 4 to 2 ha) and ’arge 
(>2 0 ha) holamg size categor es Be'' des 
attempts were also mace *0 characterize

the potential of homegardens to supply 
commercia1 timber and fuelwoud Two 
hundrec and fifty two ‘armers were selected 
through a stratified random process 
Besides gathering genera! information on 
cop  end livestock production enterpiises 
ail scattered trees and shrubs v> 15 cm 
girth at breast heijnt) jn  the homestead 
and boroer trees except palms and rubber 
were enumerated

There was tremendous variability both in 
‘he number of trees and sfrubs present 
ana species diversity of ‘ he selected 
homesteads in different provinces The 
srnal1 me bum and large sized holdings
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also e x n ~ te d  p .̂sund vanab iity ir  the 
number of a ~^dy t^Xd a id  ird u  ouah  
present *n toMi ”28 woody sprc e< (G i U 
at Breast t-etg^‘ fGbH) > 1K s. m we.e  
e rc o jr te re a  T hp mean number of woody 
taya 1our.d in the homega dans rarged  
from 11 fc ' P a ih an ap  jra n  to d9 ~ 
Pennthalmanna Floristic divers ty was 
higher m the smaller homestead'. it 
decreased w>‘h increasing size nf holdings 
Mean Simpsor s diversity mdex for the 
homesteads ranged from 0 251 (Kochi) to 
0 739 (Kottarakkara) suggesting that flonsh 
diversity of homegardens was moderate to 
low compound to a value over 0 90 for the 
species rich ever green forests of the 
Western Ghats The Sorensens similarity 
indices suggested a m oderately high 
degree of s in  larity for the different tree 
species encountered m the homesteads of 
Kerala

No c lea r cut p lan ting  pattern  was  
discernible in *he homegarders of Kerala 
The homegardert trees and shrubs were 
either scattered throughout the homestead 
or on farm boundaries Farmers tena to 
prefer timber trees such as ailaritrius 
(highest frequency; and teak besides fruit 
trees such as mango jack cashew and 
the like Major homegarden species were 
represented in a l1 diameter classes The 
diameter structure however exn bitea a 
slightly sxewed <*) distriDuhon patterr 
having the highest f reauency in the 20 30 
cm C lasses ensi .tnq ad eq u a te  
regeneration status and in fhat process 
maKinq homegardens asustamable as well 
as dynam r land use system

Average commercial s*anding stock cf 
homesteads ranged from 6 6 to 5C 8 n 5 
ha ! and tuci wood vcum e was of f~e 
order of 3 P  m 1 ha 1 rnpiw't ir the 
h gh ccmn er« ai timber volume ana *uel 
wood v" in  e is th a t a s u h M an t a 
proporti in o ' the sometv s wood dema cb 
a r e  m -t from *he hor-iesteaoj r s 
how ever co nstitu ted  the dom inant 
compopeni of standing c o r n t '  a *imcer 
and foe wor i v o lu r e“> ac^ocn‘‘py o fo3 

per cent and 72 pe ent rcspcc veiy jt 
tne tc wood r sh»sc c « t°g j cs

P rc je i i  (04 ; M u lt ip u rp o s e  *ree  
production systems

Sub prc ect (OM C->mpat t> ihy  in d iffe re n t  
c cpping systems

«. E x p lo ita t io n  o f ir d g e n o u s  m u lt  
purpose tree  species  i<i se acted  agrc  
socis fo res try  system s  
A F 0 4 C !  J 90/ Vk  \  20 GOK1

'*'n<=a experim enta l stands were m ainta ined 
and  o b s e rv a t io n s  on tre e  g ro w th  
characteristics continued The results were 
s im ila r to  tha* of the previous year

3 C o llection  and eva lu atio n  of p rom is ing  
s p e c ie s /cu ltu res  of fue l, fo d d e r and  
sm all tim b er tree species
AF 0 d 01 02 84/T2h(201lCAR)

M^scid auriculi fo irms consistently recorded 
the n ighest tree he ight H owever the 
h ighest radial grow th was recorded by 
Parai.enan'hes fa lcatana

P r o j e c t  (0 5 ) M a n a g e m e n t o f 
agrofo restiy  system s

4 C o m p atib ility  ot d iffe re n t com po nen ts  
in s ilvo -p as to ra i system s
(AF/05 00  01 88  T ZK (? 0 )iCAR)

O b s e rv a * io n s  on * ree  g ro w th  
characteris t cs were continued Forage 
crops were not ra s e d  during the penca 
under report T ree g rowth ca ta  showed 
that Acacia  c o n s is te r t y eco rded  the  
n ighest height and radia l grow th The 
ditfe e rues  w e ra s ta t shem y s ign ifican t tr 
tn s respect

5 Ut ssty c f som e *as t g row ing  trees  as 
p ep per s tan dards  P art I stem  c u ttin g s
(AT 05 00 02 88 Zn 2 '\IC A R )

D ifferences m black pepper , ie d  was no* 
sta*ist ed j|y c g rif ic a n t G ^ r^ id  a sepiu  
eg &t( *ed 4he h ighest / ie ! 'J Regarding 
m e  g row?h at»o Gl r cir^ia ecorded tn r 
" iq h e s t length o* v ine and oe i  herences 
we e s ig n f cant in thi<* i aspect

T-ee grow h cha rH tfansh~s such as height 
of suppou tree rad a1 grow th and the 
am ount c f  b o nass harves ed th rough  
lopping o* 'a*e n! branches were m arked'v 
d  fe pi t among the ics in g en e ra l
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G i r c i h  Sem i i i i S u v * -
c g r m  r<-*e a 1.1 t e(_ d 1 o i ass

J ‘ ! l  05“  ^  U <cd be S-jtu£,a  ^  nr af
"f'*'espeS a p o p j i  €a S i t e ’ y ev o rQ t- 
*i'p  •cvi'es he ah arow v Re ,erd i n r^chai 
g-ow ‘ n of supp Tees howeve L r y ^ r  ra  
i r a  ca regr- p eu the h ighest arowth ate

6 vdlilty of so n* fast grow ng tips'? as 
peppe' siandards Part I sesdlmg 
grown Tees
( AT/05 00 CC 8 S T Z K / 2 0  ICAR

T he trial was des'gned to identify I ve 
supports of seed origin which possess 
quick growth characteristics for Gaining 
b'ack pepper vines The tesults so far 
showed that Casuanna equisetifoha and 
Acacia aunculiformis  possessed fast height 
growih a'though peppe vines did not 
exhibit any statistical1* sign ricont q-owtr> 
variations Acac.a  recorded the highest 
vine length Regarding radial growth of 
trees Vfa r a ranga pe lta ta  consistently 
recorded the highest girth at breast height 
|GBH) follower. oy Ceit ia pentandia  and 
Acacia  auncunform is A auricuhform i<;JL 
Artocarpus h e ‘ercphyi lus  and Macaianga  
peita*a  also yielded substantial quant ties 
of tohage and branchwood during the 
periodical iopp nq operation., The *nal is 
n progress

7 Spatial a r angmnent an^ harvesting 
st hedulee I1- agrl silviculture
AF/05 90 J3 08 TZK 20) CAP

Due to regenernt or problems of leucaena 
the research data was no* gathered

8 Nu*rlen*- defic iency  d agnosls in 
Tec'ona granais  L f
f F  05 0 l  9 A / v A ( 2 t ; K A j  P r

SaTii-l aq prt ecure f or cun p» Acs 
standai d zed T he-study is r progr»<-s

n Nuuien* content ana dt^ompus tu n  a 1 
(ea‘ b icriassot selected wro Jy species
AF C= 00 C* 1" V KA 20 K.A J /-Q

T r a i l  in prog'ess

tv B icm ass production and root 
distribution pattern o f selected 4«st 
growing muit! purpose tree species
lAF 15 OC 10 93A/KA 20 Ka TO,

Root distribution pattern of A rto c a rp js  
h u s u tu s  was c h a ra c te rize d  using 
radioactive phosphorus 32 besides  
evalu atin g  the biom ass production  
potential of nine tree species Data are 
being analysed and *he trial is in 
progress

11 P neno-m orphologlcai stud ies c ‘ 
selected tree species in a tropica! 
fo rest ecosystem  selected woody 
species
(At /Ob 00 1 93/VKA(?0)K.AU PC)

The trial is in progress Data are being 
processed

Project (06) W ild life m anagem ent

12 Food  and feeding habits of Asian 
eleph ants (Elephas max^mus L )
iAF/06 00 01 9 3 /V K A '2 0 " *A ^  PC.)

Sixty one food plants of e le p h a n t were 
idenbf ed Feed ng acoourted for 65 per 
cent of the activity of the animal during the 
dry season and 81 per cen’ in the wet 
season Grazmg is predam nant both n 
*ne wet and dry seasons Elephant dung 
samples analyzed contained seeds of four 
scec es In general the v ab hty ai d 
q“ im nabihty we e bet e r then fresh  
samples

•  • •
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22. Basic research

HIGHLIGHTS

•  Mathew s tnacid extractant was found to be the best for extracting available P in 
laterite and coastal alluvia! soils In the alluvia1 soils of Kuttanad Mathew s Olsens 
and Bray No 1 extractants gave similar results All these extractants gave the highest 
relationship with P uptake Al P of Kuttanad alluvium showed the highest correlation 
with P uptake and available P extracted by the different extractants

•  Rice plants absorb molecular forms of urea even in the presence of other readily 
available forms of nitrogen Plantation crops do not prefer molecular form of urea

•  Uptake of nitrogen was more when rice plants were supplied with a combination of 
forms Among the different forms ammonium and nitrate in equal proportion was the 
best

•  Combined application of P through green manure and inorganic fertilizer met the 
phosphorus requirement of the rice crop throughout the growth period

•  Wetlands of the state in general has immature soil morphology Characteristics of 
the wetland soils of the state are mainly derived from parent materia! The wetland 
soils belong to the soil orders Entisols mceptisois and Ultisols

•  Fertilizer application in the tali varieties cf coconut was not found to influence the 
content ana quality of oil

CO N CLU DED EXPERIMENTS

1 Evaluation of m ethods to im prove
nitrogen use efficiency of urea In r'ce
(BR/01 00 20 9 /VKAiS Godrej/PG)

Incubation study indicated that N micm 
coated urea was more efficient than 
untreated prilled Uiea in maintaining higher 
NH4 N content in soil for longer per.od 
Field experiment aiso revealed a similar 
trend Lower concentration of N 0 3 N 
was observed Jutmg the initial s*ages both 
in the incubation study a rd  fie ld  
expe u ient

2 Behaviour of phosphoius in selected 
sol! types of Kerala
(BR/0 00 22 9 .'VKA(Sj£ta ms PC)

Sods from .a 'e n te  black brown 
hydrcm orphic coastal alluvium  and 
Kuttanad alluvium were used for the study

The study revealed that the same 
extractant cannot be used 'or P for all the 
soil types of Kerala Mathew s fiac id  
Olsen s or Br^y i can be used for laterhe 
soils Por coasta!a!iuv um Mathew triacid
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and for Kuttanad alluvium Olsen Bray I 
and Mathews triacid gave significant 
correlations with P uptake

In Kuttanad alluvium Al P was the most 
available form and correlated well with P 
uptake and P extracted by extractants In 
coastal alluvium, Saloid P, Al P and Fe P 
correlated to P uptake In the case of 
black soils none of the above methods 
were useful for predicting P availability to 
plants

3 B ehav io ur of potass ium  in selected
soils  series  of T rivandrum  d is tric t
(BR/01 00  25 91/ACV(3)KAU/PG )

Available potassium was found to be 
positively influenced by water soluble, 
exchangeable and nitric acid extractable 
forms of potassium Organic carbon had a 
positive influence where the content was 
low CEC had a positive influence on 
available potassium Percentage base 
saturation had positive influence except in 
forest soils

The potassium fractions had positive and 
n egative  re la tions  with other soil 
components Potassium fertilisation must 
be based on, not only the available  
potassium, but also with other potassium 
fractions as well as with physico chemical 
properties

4 M olecular absorption  of urea by flooded
rice
(BR/01 00 26 91/VKA(1)KAU/PG)

Urease activity was maximum for black 
cotton soils and least for kari soils Under 
non submergence, steady decline in 
urease activity was noticed following 
submergence Kan soils recorded little 
effect on submergence for urease activity 
Flooded rice recorded higher molecular 
absorption of urea than non flooded rice 
Top dressing of urea showed greater 
molecular absorption than urea applied as 
basal dose The molecular absorption 
was greater with the higher level of urea 
applied Urease activity measured by 
isotope method recorded much lower 
values than by the conventional methods

5 Release of n itrogen  and potassium  from  
root contact packets of urea and m uriate  
of potash and the ir crop response
(BR/01  00  27 91/VKA(3)KA U/PG )

Study revealed that there can be substantial 
regulation and slow release of urea and 
m uriate of potash w hen packed in 
perforated polythene bags Polythene bags 
with 0 5 needle holes per cm3 appear to be 
suitable for urea and those with two holes 
per cm2 for muriate of potash as they 
ensure extended periods of retention even 
90 days after application

6 Potassium  dynam ics in N eyyattlnkara  
soil series  under coco nu t cu ltivation
(BR/01 00 35 92/C VA (3)K A U /PG )

The study revealed acidifying effects of 
NH4+ions in the plots with continuous 
addition of (NH4)2 S 0 4 as the source of 
nitrogen Exchangeable calcium increased 
with increasing rates of superphosphate 
addition Significant correlations were 
obtained between the difficultly extractable 
forms of potassium with CEC and pH The 
levels of potassium significantly influenced 
the coconut yield More than 200 per cent 
increase in nut yield was observed with 
potash addition Yield of coconut was 
significantly and positively correlated with 
available K exchangeable K and water 
soluble K

7 A ssessm ent of n itr if ic a tio n  ra tes  of 
soils and screening  of p lan t m ateria ls  
for n itrifica tio n  inh ib ition  properties
(BR/01 00 38 92/VKA(1)KA U/PG )

The present study was taken up to assess 
the nitrification rates of laterite, alluvial 
and forest soils, to relate nitrification 
rates to cropping history and to assess the 
nitrification inhibition properties of a few 
plant materials

Nitrification rate was low for all the three 
soils studied Laterite and forest soils 
were found to maintain higher ammoniacal 
nitrogen content throughout the period of 
the incubation study, as compared to 
alluvial soil A distinct crop association 
pattern of ammonium conversion was not
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apparent The early exception was the 
alluvial soil from banana association The 
change in N 0 3-N content in all the soils 
was erratic A general increase in its 
content over initial value was noticed

The nitrate content of the sample rece.ving 
N serve treatment was tow Cashew shell 
was found to be the most effective plant 
material for nitrification inhibition Among 
the plant materials used, in addition to 
cashew shell, tobacco waste calotropis 
leaf, neem leaf and castor waste were 
found to show consistent nitrification 
inhibition properties

The growth parameters, plant nitrogen 
content and total N uptake was found to be 
maximum in the treatment receiving urea 
+ cashew shell All the materials tested in 
the pot experiment were found to be better 
than neem cake

8 Classification of wetland soils for
placement In Taxonomy
(BR/02 04 90/A C V(3)K A U /N P/PG )

The wetland soils of the state were 
heterogenous due to variable soil forming 
factors Soils were young without any 
horizon differentiation Three soil orders 
namely entisols (Veilayam Karamana, 
Kari K ayal and K aipad pedons), 
inceptisols (Karappadom, Pokkali and Kole 
pedons) and ultisols (Pattambi) dominated 
the w etland soils Isohypertherm ic  
temperature regimes were common for alt 
the pedons The Kan  and Pokkali pedons 
exhibited accumulation of sulfide materials 
in some parts of the horizons

8 Classification of upland soils of Kerala
(BR/02 00  06 90/A C V(3)K A U /PG )

Studies on soil profiles collected from the 
R esearch  S tations of the K era la  
Agricultural University and CW RDM  
Calicut were carried out Based on silt/ 
clay ratio the soil profiles were placed in 
the decreasing order of weathering viz 
Calicut Kottarakkara Balaramapuram  
Veliayam, Pampadumpara, Ambalavayal, 
Thiruvalla Piiicode, Veilayam Tavanur, 
Odakkali, Vellanikkara, Kannara CEC  
and percentage base saturation were very

low for all the profiles All the profiles were 
developed from same parent material 
granite gneiss The soils had low available 
water capacity

Based on the available information the 
profiles from Balaramapuram Pampadum 
para Kannara and Am balavayal are 
classified  under A lfisol V e ilayam  
T h iru va lla , O dakkali K ottarakkara  
Vellanikkara Piiicode and Calicut are 
classified under ultisol The Tavanur soils 
come under inceptiso!

10 S o li te m p e ra tu re  an d  m o is tu re  
characteris tics  as Influenced  by In ter­
cropping of fodder crops In coconut 
garden ,
(BR/03 00 02 89/ACV(3))

Growing of fodder as an inter crop showed 
decline in moisture content on the surface 
Not much variation was observed in the 
subsurface depth Fodder cultivated plots 
showed increase in the surface hydraulic 
conductivity Higher infiltration rates were 
observed in plots cultivated with hybrid 
napier Intercultivation of fodder grass in 
coconut garden im proves hydraulic  
characteristics and thermal properties of 
the soil

11 E ffect of long term  fe rtilize r app lication  
on the  s o li p h y s ic a l p ro p e rt ie s  In 
coconut garden
(BR/03 00 05 92/ACV(3) KAU/PG)

The structural index and mean weight 
diameter had been influenced by long term 
application  of chem ical fe rtilize rs  
Application of 680 g N/palm/year 900 g 
K20/palm/year and skipping phosphorus 
application recorded the highest yield and 
maintained optimum physical property

12 Q uality and fa tty  acid com position  of 
c o c o n u t o il In re la t io n  to  v a r ie ta l  
variation  and m ineral nutrition
(BR/15 00 01 91 /ACV(2)KAU/PG )

The study revealed significant effect for 
varietal variation in oil content and quality 
parameters The tall varieties were better 
oil yielders followed by hybrids and dwarfs 
There was little effect of mineral nitrituon 
viz NPK fertilizers of palms on the oil 
content and quality parameters
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ONGOING PROJECTS

Project (01) : Fertility investigations in 
re la tio n  to  m ovem ents o f nutrien ts  
losses, transform ation and efficiency  
under d ifferent agroclim atlc regions

1 Perm anent M anurlal T ria l
(BR/01 00 04 87/M O N(1)KA U)

Grain yield obtained for treatm ents  
receiving 90 kg N ha 1 were statistically 
superior to other treatments in Kharif 
season Package recommendation for 
medium duration variety has given the 
highest grain yield

In Rabi season also Package  
recommendation has given the highest 
yield and was on par with all those 
treatments having 90 kg N along with 45 kg 
each of P and K or either one of them Soil 
test based recommendation was found 
statistically inferior

2 Perm anent M anurlal T ria l
(BR/01 00 05 64/KYM (3)KAU)

Statistical analysis of the gram and straw 
yield data of both Kharif and Rabi 
seasons indicated that in both the 
seasons grain and straw yield were higher 
for the treatments 80 kg as cattle manure 
( 1 6 t h a 1) and 20 kg N an cattle manure 
(4 1 ha ') along with 60 kg N as ammonium 
sulphate and 40 kg each of P2Os and
k 2o

3 L on g  ra n g e  e f fe c t  o f c o n t in u o u s  
cropping and m anuring on soil fertility  
and p roductiv ity
(BR/01 00 10 77/KAR(1)ICAR)

The results indicated that application of 8 <f 
kg/ha P20 5 and 40 kg/ha K20  were good 
for economic yield

4 Perm anent m anurlal experim ent (dwarf 
Ind lca)
(BR/01 00 11 73/PTB(3)KAU NP)

The results of the previous years and 
current year clearly indicated that the 
productivity level of dwarf indica genotype 
could be maintained at substantial level

only through application of higher levels of 
organic manures to the tune of 50 per cent 
of total N schedule The results also 
showed that manurial practices affected 
seed quality

5 P e rm a n e n t m a n u ria l e x p e r im e n t on  
In tegrated  n u trien t supply In rice based  
cropping system
(BR/01 00 12 85/KAR(3)ICAR)

Continued application of organic and 
inorganic sources was always found 
beneficial for higher gram yield Fertilizer 
application  with 50 per cent NPK  
substituted through FYM in Kharif season 
gave higher yields and had carry over effect 
for the succeeding Rabi crop

6 P erm anent m anurla l exp e rim e n t (tall 
ind lca)
(BR/01 00 13 61/PTB(3)KAU)

The results of the last and current years 
clearly indicated that the response of tall 
indica varieties to produce higher yields 
are shifting towards conditions of combined 
application of organic and inorganic  
manures, for sustained productivity  
Detrimental effects on yield have been 
noted for continuous application of glyricidia 
alone or chemical fertilizers alone

7 N utrien t fixa tio n  in Kuttanad soils
(BR/01 00 14 91/M O N /3)K A U )

Five soil samples collected from Pallippad 
Thottappally and Karuvatta series were 
analysed for available phosphorus and 
potassium and for nutrient fixing  
capacities Among the three series studied 
Pallipad series recorded the highest 
potassium fixing capacity (93 5 per cent) 
and lowest potassium availability The 
same soil recorded the lowest phosphorus 
fixing capacity (82 7 per cent) Highest P 
fixation was reported for Thottappally 
series

Soil samples were collected from another 
six series and preliminary investigations 
completed
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8 Soil fe rtility  o f coconut root zone as 
In f lu e n c e d  by long  te rm  In o rg a n ic  
fe rtilize rs
(BR 01 00 15 90/VKA(3)KAU IMP)

The studies indicated that application of 
ammonium sulphate increased exchange 
acidity and exchangeable A! in different 
soil layers Application of muriate of potash 
decreased the exchangeable acidity and 
exchangeable Ai in the lower layers 
Comparison of the chemical characteristics 
of the uncropped unfertilised area with 
cropped but unfertilised area revealed 
similarities in the root zone to a depth of 
100 cm

9 M o n ito r in g  s o il f e r t i l i t y  and  c ro p  
pro du ctiv ity  under d iffe ren t cropping  
system s at m oderate  levels of fertilize r 
a pp lica tion
(BR/01 00 18 87/M O N (1)IC A R )

Pooled analysis of grain and straw yield 
data of three Kharif seasons showed that 
nitrogen levels only significantly increased 
both grain and straw yield Application of 
60 kg N produced 16 per cent grain yield 
and 21 per cent straw yield during Kharif 
season During Rabi season also 
significant increase in grain and straw yield 
could be obtained for nitrogen levels only 
Eighty kg N ha 1 increased grain (20 per 
cent) and straw yield (30 per cent)

10 Perm anent M anurla l T ria l of rice In acid 
saline so ils  under flooded  condition  
(Pokkali tract)
(BR/01 00 19 77/VTL(3)/KAU)

The experiment aims at finding out the 
long term effect of inorganic fertilizers on 
the productivity of Pokkali soils The 
experiment is in progress Conclusions 
can be drawn only after processing the 
data already collected But experiment 
conducted in the Kharif season of 1993 94 
indicated that application of NPK and Ca 
(20 40 20 and lime 1000 kg ha 1) did not 
increase grain yield over “no manure" 
control

11 S tan d ard isa tio n  of p la n t part as an 
Index of potass ium  status  in banana  
Musa (AAB group) Nendran
(BR/01  0 0  23  9 1/ACV(3)KAU/PG )

The fie ld  experim ent has been completed

and all observations have been recorded 
Chemical analysis of soil and plant samples 
have been completed The statistical 
analysis is in progress

12 Influence of soil nu trien t status under 
d iffe ren tagro -c lim atic  s ituations on the  
quality  of m ulberry (M orus alba) leaf
(BR 01 00 29 9 1/ACV(3)KAU/PG)

Not started

13 Transform ations and losses of N under 
d iffe rent periods of N app lication  to  
rice in subm erged lowland acid la terite  
so lis
(BR/01 00 30 91/PTB(3)NARP)

The volatalization loss of ammonia was in 
the range of 1 17 to 2 48 per cent during 
Virippu season, and 2 22 to 9 08 per cent 
during Mundakan season The lowest loss 
occurred with reduced application of N as 
basal dressing

14 F e rtiliz e r re q u ire m e n t fo r d iffe re n t  
yield  targets  of paddy based on soil 
tes t va lues In low land acid la terite  soils
(BR/01 00 31 91 /PTB(3)KAU/NP)

The amount of N P20 5 and K20  required 
to produce one quintal of rice grain were 
2 3 0 49 and 1 88 kg/ha respectively 
Fertilizer prescription equations have been 
calculated Ready reckoners for fertilizer 
recommendation for specific yield targets 
based on initial soil nutrient status 
availability of organic manures and financial 
resources of the farmer can be prepared

15 Dynam ics of the absorption  of form s of 
N by crop plants
(BR/01 00  36 92/VKA(1)KA U/PG )

The nutrient solution containing different 
labelled forms of N was standardised for 
growing rice The absorption of 14C 
labelled urea by coconut pepper, ginger 
turmeric cocoa, cashew and banana was 
studied by treating roots of seedlings of 
the above crops The chemical analysis is 
m progress

16 S e a s o n a l v a r ia t io n s  in n u tr ie n t  
transform ations of low land rice soils
(BR/01-00 37 92/VKA(3)KA U/NP/PG )

The experiment was designed to find ou* 
variations in the content of organic carbon
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major and secondary nutrients in rice soils 
in different seasons and the influence of 
m anures  and fe r tiliz e rs  on the  
transformations The chemical analysis 
has been completed and preparation of 
thesis is in progress

17 A s s e s sm e n t of n itr if ic a tio n  ra tes  of 
so ils  and  screen in g  p lan t m ateria ls  for 
n itr ific a tio n  inh ib ition  properties
(BR/01 38 92 /V K A (1)K A U P /P G )

N itrifica tio n  rates of the soils were  
assessed in laterite forest and alluvial 
soils of Tnchur district by incubating 100 
ppm N as urea at 65 per cent moisture 
Among the d fferent soils results of the 
study indicated that alluvial soil had 
maximum nitrification efficiency of 64 per 
cent

16 A v a i la b i l i t y  o f p o ta s s iu m  u n d e r  
d if f e r e n t  le v e is  an d  m e th o d s  of
app'icatton of lime
(BR 01 00 -*9 91/V r<A (j,K 4U /N P yP G ,

The ip cu b a tifi st jd \ m Ao/» so .s and field 
experiments ,n the xo!e lanus have been 
carried out The chemical analysis of so>l 
and plant samples ha^e been completed 
Tabulation of data and statistical anaiys s 
are m r  «ss

t  S Parti's' sub stitu tion  of m jr l« te  A  rm..* 
by c o r  mors salt for cassava (M a n ito t 
e s c u le n t  C«/»nrz) in oxiscis of Keraia
r>R L J.U 9^/A C V(3)K AU /P <a

r  Sid expi iments we e in two
yeQ s, c? I is ruction0! Farm College of 
Ag u vfcha^ani to expiore the
pjbC fc m, f nar ai CLDst tution of rruria'e 
j f  pts as1 wuh common sait Cnerrmal 
a n a ljs s  ct n I and piant samples w°re  
com pletes :sTatisti~a S a re  ,s  s w m 
progress

2Q Ut flza'Swn of phosphorus from green 
e by nee

|BR 01 00 41 g J /V K A ^ K A 'w P G '

p A  nsatu i by rice fiorr P labelled green 
manure was stud ed The available P of 
the q sen manure amended soil was high 
m the initial day of mcubaticn Application 
of 0 25 per cen* manu-e aiong with
amophos cons‘derabiy increaseo the dry

matter production and P uptake by rice 
G-ain and straw yield were also hiqh

21 D y n a m ic s  o f n u t r ie n t  re le a s e  and  
t ra n s fo rm a t io n s  fro m  s lo w  re le a s e  
fe rtilize rs  in acid  rice  so ils
(BR/01 00 42 93/V K A (3)K A U /P G )

The incubation and pot culture experiment 
has been completed The chemical analysis 
.s in progress

22 D ynam ics of p otassium  In so ils  of kole  

lands
(BR/01 00 43 93 /V K m (3)K AU/PG )

Collection of soil samples from 15 locations 
in the kole area has been completed Basic 
chemical analysis and the incubation study 
with the surface samples are in progress

23 S u ita b ility  o f North C aro lina  reactive  

ro ck  p hosphate  fo r d ire c t a pp lica tion  

in up land  so ils  of K erala
(BR/01 00  44 93 'V K A (3 jKAU/PG)

The experiment has not oeen undertaken 
during the year under report

24 S o li  n u t r ie n t  d y n a m ic s  in  c o c o a
{Theobroma cacao}
(CR/0< 00 45 93/VK A ^3)K A U /PG v

i'hn sampling or the soil at different depths 
from the basin of cocoa plants coming 
under a fertilizer trial has been completed 
The ‘eaf samples have a'co been collected 
The chemt al analysis is in progres'

25 S u ita b ility  of North  C aro lina  reactive  
ro ck  phosphate  fo r d ire c t app lication  
in ac id  rice so ils  of Kerala
[BR/0  00  46 93/V K A (3)K A U /P G )

The experiment has not been undertaken 
during the year under report

26 D iffe ren tia l response  of rice  c u ltiv a rs  
to potash  ap p lic a tio n  in the rice s o ils  of 
O n attu kara
(BR'01 00 47 93 /A C V (3 )K A U /P G )

Seeds were procured from various research 
stations of KAU and classified as 1) Tall 
long duration 2) Tall short duration 3) 
Dwarf medium ouratior 4) Dwarf short 
duration  In itia l soil an a lys is  was
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completed All the varieties were grown at 
four levels of potassium with package 
recommendation as the maximum dose 
Initial soil analysis and field observations 
on crop growth were completed during the 
period

27 Vertical m ovem ent of nitrogen In major 
rice soils of Kerala
(B R /0 1  0 0  4 8  9 3 /A C V (3 )K A U /P G )

Soil samples were collected from nee 
growing areas of Onattukara, Karappadom, 
Kayal Kole and lateritic alluvial soils Soil 
samples collected from 15, 30 and 45 cm 
depth were analysed for soil physical and 
chemical properties

28 Characterisation of sails under reed in 
W estern Chats
(BR/01 00 SO 93'VKA(1)KAU PG)

Collection of sc>! samples from profile and 
sampling for fertility parameters ha^e been 
c o m p le x  Lmer decomposition « d es 
have beer initiated

P ro je c t (02) P ed o lo g ies ) and  
mineralogies! studies of Kerala soil

29 P e d o lo g ic a l In v e s tig a tio n s  or> the 
ecosystem  o* Ve)‘- .  sru lak -
(BR/02 00 09 9?/A C V (3.K A t/PG )

The eApenment h«» not been undertaken 
du the under tep jft

30 T ^x-r|r> rry  and fe r t  uty r-« p a b l!Sty 
classification of soPp s i the ko a areas  
u T r|ch„'
iPR 0 '  00 0 93/Vh .SjivA1 i/P ''

Th«Soll P'onlem-i pi^olcg; in the iHg-» , 9£J 
soil serma in the kole a iea  h^s c ODn 
c o ^ p ’stcd The soil sam r from the 
o ro fiie s  and su rrace  sam p les
rep 'esen*ng the soil series nave been 
i,oiiec^Su s411 esi sLTia?y sis id p egress

41 Mlcrorrorphoiogy and mineralogy cf 
the soils of the malor land ro®G 
areas of Kerala
'ER 02 00 11/93 ACV (3) KAU/PG)

Soil samples were collected from eleven 
sites Granulometric analysis of soil 
samples was com pleted Sample  
preparation for micromorphological studies 
is in progress

32 M orphology and physical ch aracte ­
ristics of soils of major land resource  
areas (MLRAs) of Kerala
(B R /0 2  0 0  12  9 3 /A C V (3 )K A U /P G )

Profile description of eleven sites viz 
Kottarakkara Palode V e lla /a n i 
Kayankulam, Moncompu Vellanikkara 
Eruthempathy, Vyttila, Nedumangad 
Mannanthala and Kazhakkuttam were 
completed Granulometric composition of 
the soils was determined Soil physical 
pro> erties like volume expansion and 
waterhoiding capacity were determined 
These properties were found to be higher 
ir soils containing higher amount of clay

Project (03) Soil physical properties 
in relation to crop production

33 In v e s tig a tio n s  on cha n g e s  In the  
phvsico-chemicsl properties of coconut 
g ard en  s o ils  due to c o n *snU0us 
In tercL 'tur* of <«dd®r crops
(B R  3 0 0  0?  8 r  ', C V (3 ,o th e 's '

G-owing of fodder crop *n the coconut 
oPRjen w i niDrove many of the physical 
parameters especially structure and 
hydrau!tc chgrA^fighcg 0f the s0,i X ie  
viem ,'oconut showed i -  me csae in the 
p'ots where fodder is gn« r

34 Effect of long te m tertbUer application 
on *h» tt0ll physical p ro c e rt'e . In 
coconut garden
'B R /0 3  0 0  0 5  9 2  A C V ^ k A U /P G

G  g a n ic  m a t te r  C o n te n t c *  th e  s o il was 
fe n d  to in  e a s e  with increasing n it ro g e n  

r a te s  a t both th e  d e p th s  c t  r 2 3  erri e i u  ""G 

b i) cm P n y ^ ic a l p 'o p e r X e s  o f s o u  lik e  

v o lu m e  e / p a n s i o n  porosuy 
wata'holdiug capacity w e r e  net much 
affected by the long t e r m  fe rtilize r  
a p p lie s *  o p  except in  the s u r fa c e  s o .1 where 
it fou"d to  in m e a s s  ■* m i.ic easing 
levels of nitiogen a p p l ic a t io n

35 Effect of co 'r pith on physico chem 'ra* 
and moisture retention  properties of 
selected soil groups of Kerala
(B R /0 3  0 0  0 6  9 2 /V K A (3 )K A U /P G )

The study was carried out to find out the 
effects of coir pith on the physico chemical
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and m oiitu 'e retention properties of red 
laterite and sandy sm's ana to evaluate the 
soil plant interaction

The samples representing the three soil 
types have been collected Pot culture 
and incubation experiments have been 
completed

Project (OS) • D istribution of pests and 
pathogens In Kerala

36 Survey of plant parasitic nematodes in 
paddy, banana, ginger, turm eric, 
medicinal and aromatic plants
(BR/05 00 01 87/ACV(4)ICAR)

Root soil of rhizosphere and gram samples 
of paddy collected from Malappuram, 
Thrissur and Palakkad districts showed H 
oryzicola  in all the samples

Out of ten banana samples collected from 
Thrissur district only H o iyz ico 'a  was 
detected in five samples

Medic ra i and aromatic plants collected 
from TBGRi Paiode and Kariyavattom 
showed that most of them are hosts of M 
incognita  Ectoparasitic nematodes were 
also obtained fro ^  the sod samples 
col’ected

3" P .s t' button and blcecology of 
phytophagous jr.nes of vegetables, 
medicinal plants and ornamental In
Tbiruvanantngp ,rarn district 
b "/05  00 n? 90/ACV(4><AU PG)

Survev „ pnytophegus and pi euatory -  tec 
was cent Pe -” anent sides cf mites 
w °re prepared Slidos of gem making 
mse-'tj helor.gng to family Tr cp1-vcidae 
nfesting med cinal plan were also 

prepared To s .-d * seasonal abundance

of mites field experiments were conducted 
using chilli pumpkin bhindi snakegoura 
and cowpea Pot culture experiments were 
conducted using bhindi and chill' to assess 
the damage caused by Tetranychus and 
Polyphagus arsonemus

38 Strain variations In C o lle io trlchum
gloeosporloldes Penz
(BR/05 00 03 91/ACV(5)KAU/PG)

Pathogenicity studies of sixty isolates ot 
the pathogens obtained from 57 ornamental 
plants and three vegetab les  were  
conducted Positive res jits were obtained 
on 27 ornam ental plants and three  
vegetables Symptoms produced by 
artificial inoculation varied from small 
specks to several centimeters in diameter 
Cultural characters of the highly virulent 
thirty isolates were studied by growing them 
on potato dextrose agar medium Toxin 
production by isolates obtained from ten 
ornam ental p lants was conducted  
Prominent symptoms were produced on 
four ornamental plants Dy inoculation with 
toxins produced by the respective .solates

Project (11): Verm icoT.postsnd organic 
In relation to nutrients, soil, 

plant and crop response

33 Verm it'C rtiposting of vegetable garbage
fPR/lG  00 01 93/ACV{3)KAU/PG>

Eff c *-~cy of composting c 1 biowac*es oy 
the exotic speces E u a n uub e u y in e a e  was 
compared v ith that by local worms The 
exotic worm was m ire efficient than local 
worms both in the period required fo r 
compost rig as well as m the quality of 
compos*

•  • •
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1. Animal Diseases

HIGHLIGHTS
•  By elegant experimental studies in goats calves, dogs and quails suitable anaesthetics 

were identified and dose regimes were prescribed

•  Taking appropriate animal model systems the toxicity of citnmn was evaluated and 
its significance was brought to light The efficacy of various indigenous plant leaves 
in inhibiting fungal growth was assessed

•  The basic mechanisms involved in the immunological response to duck plague 
infection was identified and the efficacy of passive haemagglutination test m the 
diagnosis of the disease was clarified

•  The serological profile of cattle bearing ethmoid carcinoma was charted and the 
usefulness of certain biomarkers in the diagnosis of the tumour was delineated

•  Employing various animal models and immunomodulators experimental transplantation 
studies on ethmoid carcinoma was carried out and an ideal transplantation model 
system was developed

•  Tests for the diagnosis of paratuberculosis in goats were evaluated and a suitable 
diagnostic test was recommended

•  The plasmids of E cob isolated from cases of mastitis and C je jun i isolated from pigs 
and man were characterised and their significance was highlighted and the scope for 
therapy was pointed out

•  Immunosuppression was identified as an important factor in precipitating outbreak of 
diseases among ducks in Kerala

•  Hypocalcaemia was identified to be the most important factor in inducing Downer Cow 
syndrome

•  A method of choice was developed for diagnosing subclimcal nematode infection in 
cattle

•  A formalinised vaccine prepared from the local pasteurella isolate was found to be of 
value in immunoprophylaxis against pasteurelioisis

CONCLLDED EXPERIMENTS
1 X y ia z in e -a z e p r o m a z in e  a n a e s th e s ia  In  

g o a ts

(A D /0 6  0 0  0 3  9 2 /V C (  1 2 )K A U /P G )

The study was conducted in eighteen 
Malabari kids Xylazine hydrochloride was 
administered m different doses to one 
group and with azeprornazine in  another

group Time of induction clinical signs 
duration of anaesthesia and period of 
recovery were studied It was concluded 
that xylazine hydrochloride @ 0  10 mg/kg 
and 0 15 mg/kg weight were suitable for 
surgical procedure of short duration in 
goats Addition of azeprornazine had no 
special advantage

Kerala Agricultural University Research Report 1993 94 175



2 T ile tam m e zo iazepam  anaesthesia  with
xylazine  p rem edication  and reversal
w ith  am lnophylilne  In dogs
(AD/Ob 00 04  S 2 /V C (12) KAU/PG)

The objective of the study was to find out 
the synergestic effect of xylazine on 
Tiletamme zo'azepam anaesthesia and to 
evolve a su.tal.e combination in dogs and 
also to study the eff‘cacy of ammophyl me 
as a reversing agent

The comb,nation of xylazine (1 mg/kg) I/m 
andtilataminezolazepam (1 25 mg/kg) l/V 
could be used to produce satisfactory short 
term anaesthesia in dogs Arnmophyllme 
at a dose of 20 mg/kg l/V could be used to 
reverse a n a e s th e s ia  produced by 
tila tam in e  zc la ze p a m  xy lazine  
combination

3 X y la z in e  a n e s th e s ia  in c a lv e s  w ith
diazepam  prem edication
(AD/OS 00 05 S2/VC (16)K A U /PG )

The objective of the project was to 
recommend a satis'actory dose of xylazine 
as an anaesthet c tor cattle with or without 
diazepam as a cra-^edication

The study was conducted in 24 calves c  6 
to 12 months of age divided into two major 
groups Each group was further divided 
in to  tw o  sub  g ro u p s  X y la z in e  
hydroch'or de at {he rate of 0 2 mg/kg 
body weigh* u s ,  given ntrarnuscum r to 
one group and 0 3 mg «g b^dv weight fo r 
second group diazepam at the rate of 1 0 
■nq/hg we ght end after 15 minutes
xylazi ie  hyd G„h c ide a* (he rate of o 2 
mg/kg bcdy wn-mgr-t Tor the th ird group and 
diazepam a* *he rate of 1 0 mg/kg bu*y 
weight ar d n ite r 1 5 rn r jte s  xy l d ’ t e  
hydroch nde at a*- d  i, '  ^
uody w eight tv ti e fou ith  gro p Tne 
study i*.vea 'ed  th a t a u n .m ^ t a tion  uf 
xy azine ~ one i ‘ d i resu i' in good 
^na g&via of u  nk and prem ed.catio '- 
< ‘ h d am deepened *he t / f v t  of

S £ja£ cn

4 A n ae s th e s ia  of p 'g e o n s  and q u a ils  
using ketam ine and xylazine
(AD/06 01 02 92'VC'is)KAU/PG)

"’Tie objective of the study was to try the 
efficacy of ketamine xylazine and a 
combination of these two in pigeons and 
quails and to evaluate the consequent effect 
of these drugs on the birds

ih e  study was conducted in 30 pigeons 
and in 30 quaes The loss of balance 
ruffled feathers sitting posture and 
sluggishness were observed during onset 
of anaesthesia A significant reduction in 
temperature was observed in all the birds 
Intraperitoneal administration of xylazine 
ketam ine hydrochloride and xylazine  
fo llow ed by ketam ine hyorochloride  
produced satisfactory anaesthesia in both 
pigeons and quails it was concluded that 
combination o* xylazine and ketamine 
hydrochloride is advantageous because 
of the short time for induction long duration 
and quick recovery

5 M ycotoxicosis  in dom estic  anim als
(AD/09 00 03 89/VC(16jKAU PG)

Tne pathology of a citrmin toxicosis was 
studied and the residual toxins w ere 
detected in edible tissues like liver kidney 
skeletal muscles and gizzard after oral 
administration of citrinm in birds The 
public health importance of the evidence of 
residual toxins m ed ble tissues of chicken 
is emphasized

Aqueous extracts of tender leaves of 
Thespesia populenta A llium  cepa A llium  
sativum  A llium  asra lom um  and Gugul 
inhibited fungal giowth n rice

6 VraS gastro en*en tis  n  an m als
(AD/ 1 2  00 02  S ^ /.O  SiKAul

P evaiaoc®  of pa -.o virus uvfechon n augs  
and rn taa tid  t« i  jh  js  infection in calves  

w ere  estab lish ed  ooth by sero log ica l and  
v j i  <?jie 'io n  tech n iq u es  In g en era ! 
3»srro ex te n t S ra a  noticed during tne ea iy 
n c s a c n  season and oeder m an a g e m en t  
could e o u ce <he „ d en ce  of v ral gastro  
e tern s
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7 A ssessm ent of im m unity  to duck p lague  

(D u c k  v ir a l  e n t e r i t is  v ir u s )  on  

vacc in a tio n
/A D /13  00 02 9 i/V C (1 b iK A U /P G )

Studies on the immune "•espors.e of 
ducklings to duck plague vaccine have 
shown that the effect of single vaccine was 
neglig'b'e 'rhe commercial vaccines f»s»ed 
had low virus »>fers whi*e tne laboratory 
adapted vaccine stimulated the mmune 
system satisfactorily as indicated by good 
virus re jtra n za tio n  titers and passive 
h aern ag g iu tm atio n  tite rs  /hum oral 
im m unity) a r d  leu ko cyte  m igration  
inhibition percentages (ceh mediated  
immunity) The duration of immunity 
following the use of this vacc ne was over 
six months However the antibody titers 
were low e^en in the double vaccination 
group which rose to a greater extent after 
challenge infection

It was concluded that both humoral and 
cell mediated immunity were involved in 
inducing resistance to duck plague either 
by vaccination or by natural infection Tne 
passive  haernagg iutm ation  test was  
standardised so that it can be used as one 
of the serological tests for diagnos s of 
duck plague

8 C lin lc o -th e ra p e u tlc  s tud ies  on D ow ner 
C ow  synd ro m e
(A D /18 00 01 8S/VC(4)KAU1

Analysis of data from 14 Downer cows 
indicated mgber ncidence among cross 
bred jersey cows during summer season 
Clinical signs included recumbency and 
hindquarter weakness Clinical data were 
within normal range with no indication of 
systemic disturbances Metabolic profile 
tes t re v e a le d  h ypo ca lcaem ia  
hypophosphataem ia hypoproteinaemia 
and hypoaibuminaemia were assoc ated 
with Downer Cow syndrome

9 M e ta b o lic  p r o f i le  o f D o w n e r C o w  

synd ro m e
(A D /18 O'1 02 92 'V C (4 )K A U /P G ) 

Analysis of data from 14 diseased cows

indicated a highly significant increase ,n 
PC V and s ig n ific a n t in c re a s e  in 
haem oglobin content Lympt openia  
N u tro p h iiia  and eo s m o p e m a  w ere  
observed H ypocalcaem ia hypophas 
p h a laem ia  h ypo p ro te in aem  a and
hypoalbummaiema were obtained with no 
significant variation in blood glucose urea 
nitrogen sodium potassium magnesium  
and albumin / globuhn ra*>o

10 S creen ing  fo r flu o rin e  In b iood , urine  

m ilk  and m in era l m ix tu re  in U n ivers ity  

fa rm s
(7 0 /2 0  00 01 8 9 /V C (1 2 'K A o )

Work completed

11 E v a lu a tio n  o f b lood  c o n s titu e n ts  as  

d ia g n o s t ic  m a r k e rs  fo r  e th m o id  

carc ino m a In c a tt ’e
(AD/21 00  04 /V C (1 1 )K A l /PG )

The investigation was carried to evaluate 
the usefulness of blood const tuents as 
tumour marxers for carcinoma of etnmoid 
There was increase in the serum ca'cium 
level and reduction in serum phosphorus 
level in tumour bearing ar imals Serum 
m agnesium  level did not revea i any 
statistical significance Serum total sialic 
acid and serum lipid bound siahc acid were 
high in tumour bearing animals when 
compared to control

Using agar gel precip itation  test for 
detecting tumour antibodies serum of 
tumour bearing animals tested against 
prepared tumour antigen revealed two 
distinct precipitin bands one band close to 
the serum wall and another sharp band 
closer to the antigen wall Majority of the 
serum samples of control animals also 
showed both precipitin band None of the 
tumour samples processed and inoculated 
into em bryonated eggs revea led  the  
presence of any haemagglutmatmg agents

12 C h a ra c te r is a t io n  of C a m p y lo b a c te r  

Jejun i iso la ted  from  p igs  and man
(AD/28 00 02 92 /V C (8 )K A U /P G )

C am pylobacter je ju n i was isolated (42 3 
per cent) from piglets below two months of
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age with diarrhoea/enterihs The organism 
was also isolated from 20 per cent of 
children below two years of age with 
diarrhoea / enteritis

Sonicated C je ju n i antigen prepared from 
selected strains from porcine and human 
origin were found suitable for sensitization 
of gluteraldehyde stablized sheep R8C for 
serum antibody monitoring The sonicated 
antigen retained its affinity to sheep RBC 
even after 6 months of storage at 60°C  
and for about three months at 4°C The 
optimum concentration of antigen for 
coating of s tab ilized  SRB C  was 
standardized and found to be 2 mg/ml 
The optimum level of SAPA cells required 
in the sero monitoring o fC  je jun i specific 
antibodies by SAPA AMHA test was found 
to be 0 1 per cent

Comparative studies on the sensitizing 
SAPA AMHA and PHA tests in screening 
C je ju n i specific antibodies showed that 
SAPA A M HA  could advantageously  
rep lace  the conventional PHA for 
serological diagnosis of animal and human 
campy lobacteriosis

Antibiogram studies of C je ju n i showed 
that the iso lates w ere  sensitive  to 
chloramphenicol gentamicin and nalidixic 
acid irrespective of their source or origin

13 C h a ra c te r is a tio n  of P a a te u r e lla
m u ltac lda  Iso la tes  from  rabbits
(AD/29 00 01 91 A/C  KAU/PG)

The prevalence of P m ultocida  as one of 
the causative agents of respiratory tract 
infection of rabbits was established by the 
isolation of six strains of P multocida  
from ailing rabbits These isolates were 
shown to be pathogenic to mice but they 
were unable to establish clinical infection 
in rabbits by experim ental intranasal 
inoculation The antibiogram of the isolates 
were also studied and all the isolated were 
uniformly sensitive to most of the antibiotics 
except erythromycin All the isolates 
obtained from rabbits were serologically 
distinct from bovine P m ultocida  vaccine 
strain P 52

14 C haracterisation  of p lasm ids of E coll
isolated from  m astitis
(AD'29 00 02/V C  KAU/PG)

All the E Colt strains isolated from bovine 
mastitis were sensitive to kenamycin and 
Norfloxacin Among the multiple drug 
resistance O xytetracyc line  rifam icin  
resistance was noticed in 76 2 per cent 
cases Twenty six different patterns of 
antibiotic resistance was noticed among 
43 E coli isolates giving a reliability of 
60 46 per cent in differentiating the 
isolates indicating that antibiogram could 
only be used as an adjunct to plasmid 
profiling in epidem iological studies  
Resistogram studies revealed 100 per cent 
resistance to lead followed by antimony 
copper silver and cetrimide All the isolates 
were sensitive to cadmium and mercury

A correlation between the antibiotic  
resistance and heavy metal resistance such 
as lead, antimony and copper was observed 
in the descending order Transfer of the 
hemolytic character by conjugation studies 
revealed that this character of E coli was 
plasmid mediated and not the enterotoxin 
producing property Studies on the plasmid 
profile showed that the number of plasmids 
present in various isolates differed from 1 
to 5 Isolates with similar plasmid profile 
revealed similar antibiogram resistogram 
and Ent character The study concluded 
that indiscriminate use of antibiotics should 
be dispensed with

15 E tiology and pathology of carcinom a of
mucosa of ethm oid in dom estic anim als
(AD/32 00 01 92/VC (3)U S D A I

Homologous and heterologous transplant 
ation of bovine ethmoid carcinoma cells 
were attempted to assess the xerograftic 
efficiency of the neoplasm Tumour tissue 
cell culture was successfully carried out 
using trypsnim single cell suspension and 
tumour tissue fragments Transplantation 
was carried  out subcutaneously or 
intrapentoneally The results of the study 
indicated that mice could be used as an 
experimental model for the studies on 
bovine ethmoid carcinoma
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16 A ssessm ent o f the ro le of afiatoxin  In 
the e tio logy of carcinom a of the mucosa  
of ethm oid
(AD/33 00 02 9 2 /V C (1 ’ 1USDA/PG)

vVork completed Final report is urder 
preparation

17 M o d if ie d  in t r a d e rm a l te s t  fo r  th e  
diagnosis  of p aratubercu losis  In goats
(AD 34 00 01 92 /V C H  5 )KAU/PG)

Examination of faecal sample and rectal

pinch are not authent.c to reveal the 
presence of myco paratuberculos s Serum 
m agnesium level also did not show 
significant variation in positive and negative 
animals Modified intradermal test was 
conducted in one group of anim als  
Postmortem studies revealed that this 
study gave better results than the other 
two It was concluded that MID 1 test 
could be used as a better diagnostic test 
for detf>ction of paratube'culosis among 
goats

ONGO ING EX PER IM EN TS

1 P re v a le n c e  and  p a th o lo g y  of
derm atosis  in  dom estic anim als
(AD/03 00 01 85/VC(15)KAU)

The cutaneous response to various 
sensu c«rs wer» evaluated in calves The 
data are being analysed

2 P re v a le n c e  and  p a th o lo g y  of
d erm oto log ica l d isorders  >n cattle

a3 CC "2  92/VC (11)K A U /P G

The histopathoiogical study and the 
dermatological conditions observed are in 
progress

3 H y p o g ly c a e m ic  e f fe c t  o f s e le c te d  
Ind igenous drugs In rabbit
(AD/04 00 01 87/VC(12)KAU)

Temporarily discontinued

4 Prelim inary study on the anticonvulsant 
effec t of selected Ind igenous drugs
(AD/04 00 02 89/VC(12)KAU)

Temporarily discontinued

5 E v a lu a t io n  o f s e le c te d  d ru g s  fo r  
sedation  and anaesthesia  In b irds
(AD/06 00 01 85/VC(16)KAU)

The combination of xylazine and meiamme 
hydrochloride is advantageous for 
anaesthesia in pigeons and quails because 
of the short time for induction long duration 
of anaesthesia and quick recovery

6 P a ra v e rte b ra l a n a e s th e s ia  in g o a ts  
using B uplvacclne  h ydroch lo ride
(AD/06 00 02 91 /V C  KAU/PG1

Study revealed that 13 thorasic first and 
second lumbar spinal nerves have to be 
blocked at the proximal site for anaestnesia 
of the flank in goats Both 0 5 per cent and 
0 25 per cent of Bupivaccine hydrochloride 
produced an aes th es ia  for sufucient 
duration It was also observed that 0 25 
per cent is sufficient for paravertebral 
anaesthesia in goats producing analgesia 
for more than 3 hrs There were no 
s ign ificant va ria tio n  in the rectal 
temperature, heart rate respiration rate 
and rumen motility of the experimental 
animals Slight inordmation on the hind 
limb on the side of nerve biocx was 
observed

7 C o m p a ra tiv e  s tu d y  of re v e r s a l of 
x y la z in e  k e ta m in e  a n a e s th e s ia  w ith  
yohim bine and phento iam ine In sm all 
anim als
(AD/08 00 01 89/VC (12)K A U )

Xylazine ketam ine com bination gave 
satisfactory anaesthesia  at 1 2 ratio 
mtraper.toneaily Yohimbine @ 2 mg/kg 
produced reversal anaesthesia within 
four minutes and can be used with 
satisfactory results for recovery after 
surgical procedures performed under 
xy laz in e  ketam ine a n a e s th e s ’a
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Pnentolarr ie  50 mg/kq a *3  produced 
r^vprt.ai i ' xy W ^ e  ketammc ara^s'hes =» 
j i  t i f *  dT r -  ** : e found tc ” 
ine^e^ *ive

8 E ffect ot f t i amuacular anaevt i« tlc  !>
rabbits ana ‘ts reversal 
AD n8 00  ( ? 5>J/vi_(12)«AU)

it wa-v o b s e tv e d  tnat i om r n •* cr -> 
xvlazir e  and kefam ne pf nv>d8d e’ 
anaesthesia m rabbits ar*er 7 minutes  
Prior adm mstration of ketamine (35 ng  
kg) and 10 m inutes la te r xy lazm e  
mbamuscula it? mg/«g) also provaed  
effective anaesthesia after 15 minutes 
lasting fc. about 50 minutes

The effect 0f reversal using alpha mockeis 
is u rae r investigation

9 Prevalence and pathology of 
hypothyroidism in pigs
(ADr o  00 01 8 b A M 1 1 iK A U )

All the experimental an mais gamed we.ght 
upto one month and subsequently showed 
a gradual and progressive redurtion n the 
body weight T he thyroid adrenai and 
pituitary gla.ias showed an increase in 
weight when compared to controls The 
level of plasm a proteins and serum  
cholesterol showed an increase in the 
experimental animals while the serum 
thyroxin level show ed a decrease  
Enlargement of the thyroid gland and 
moderate dilatation of the right ventricle 
were present in the experimental animals 
at postmortem

10 Pathology of hypothyroidism In pigs
(AD/10 00 02 93/VC (11)K A U /P G )

Slight increase ip  the  relative weight of 
adrenal ana pitu tary glands were observed 
m affected animals when compared to 
controls A gradual decline in the serum 
thyiovri level was also observed in this 
group T ha serum cho’esterol level was 
marked^ ir-creased The level ot plasma 
pr3*em sn the experimental group increased 
qr-iduaiiy from the 30th day onwards 
Further work is in progress

11 investigations on diseases of ducks In
Ke< s-a
A D /M  u .  02 85/ J C  1DKAU)

fa  iuf£ o tne r munclog ua! system w«s 
■iV ib to  b *h*» ause tor the 
outb-cax ef n y p m different parts 
c4 Keru'a

’ 2 Comt arat've s t.d y  on the 
m m unopitno ogles' re«por>fce m 

Ochratoxln A, Cadmium and M*rcu'y 
toxlcltlea In ducks {A nas  
piatyrrhynchoa domeszlcus)
(AD/14 00 02 S3 VC'1 ”)KAU/PG)

Ko sigrif cant resu't has been repo-led 
during tne period W of< is in progress

13 immunopathoioglcal response of the 
duck (Anasplai^rrhynchos domestlcus) 
to suoiethal dose of selected  
agrochemicals
(AD/14 00 03 9 3 /'/ C (1 1 /KAU/PG)

Sub lethal doses of Ca-bofuran (pesticide) 
and 2 4 D (herbicide) treated ducks 
showed slight leukocytosis with neutrophilia 
and (eduction in haem oglobin when 
compared to the control birds Total serum 
protein albumin and globulin also showed 
reduction m the affected birds Humoral 
immune response of the treated and control 
birds was assessed with R2B virus The 
H ! titre was very low in the affected 
anim als which is suggestive  of 
immunosuppression The cell mediated 
immune response was also reduced in the 
affected brds

14 Comparative pathology of Af latoxicosis 
In the duck and fish with special 
reference to the Immune system
'A D /14 00 04 93/VC M 1)K A U /P G )

It was demonstrated that aflatoxin has 
significant suppressive effect on the bone 
marrow characterised by leukopaem a and 
anaemia in ducks

15 Secretory Immunogiobullns of the duck 
{Anas p la ly rrh yn cho s  dom esilcus )
fA D /M  00 05 93/VC  (8) KAU/PG)

The immunoglobulins were separated by
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ammonium sulphate precipitation from 
sera  trach ea l washings in testinal 
washings and bile from ducks These 
were then concentrated by poly vinyl 
pyrolidons and the concentration was 
estimated by drect method The presence 
of irrmunoglooulins in the above samples 
was ascertained by agar gel precipitation 
test using anti duck whole serum Work is 
in proqress

16 A u tografts  using ribs  tor the treatm ent
of fracture  of m etacarpus in calves
(AD/19 00 02 91/VC (16)K A U /P G )

The objective of the study was to treat 
fracture of metacarpus using ajtogenous 
rib graft in calves Fracture created on the 
metacarpus was immobilised with bamboo 
sphnts and plaster of pans after sjturing 
the wound It was found that after two 
weeks of immobilization animals could get 
up and lie down without assistance In the 
other group the fracture on the metacarpus 
was treated with autogenous rib graft 
prepared from the same animal by fixing 
its position at the site of fracture and 
immobilization with plaster of parts

It was found based on radiographicai and 
histological examination that autogenous 
rib graft was satisfactory for fracture of 
metacarpus in calves The rib grafts used 
were gradually replaced with trabeculae 
new bone formation

17 S tudies on m etabolic d iseases among
cross-bred  cattle  In Kerala
(AD/23 00 01 85/VC(8)KAU ,

The incidence pathogenesis therapy and 
control measures of various metabolic 
disease effecting cattle was studied High 
yielding dairy cows during late pregnancy 
or few weeks a*ter pasturation were found 
to suffer from this Analysis of data 
collected from the field revealed 61 per 
cent Hypocalcaemia 13 per cent Ketosis 
11 per cent Downer cows 8 per cent 
Hypomagne&eTt'd and others 7 per cent 
M ajority of the cases responded to 
treatment within one to three days but 
poor response was reported in Downer 
cows

18 An in v e s tig a tio n  o f R -p Ia s m id s  and  
transposons In staphylococci
(AD/24 00 01 89/VC (8)K A U )

Temporarily discontinued

19 Certain  p iasm id-m edia ted characters  of 
staphylococci isolated  from  the bovine  
m astitis
(AD/24 00 02 93/VC'81 KAU/PG)

S*aphylococci isolated from 26 cases of 
bovine mastitis were biotyped utilizing 
haemolys n production on sheep and 
rabbits blood agar Resistograms have 
been obta ined aga inst inorganic  
compounds These isolates are being 
phage typed and their plasmid profile is 
being studied

20 Necrosis  of ex trem ities  In ca ttle  and 
buffa loes
(AD/25 00 01 85/VC (4)K A U ) 

Temporarily discontinued

21 E ffect of an tihe lm ln tic  trea tm en t of m ilk  
p ro d u c tio n  In s u b c lln lc a l n em ato de  
In fections of cow s
(AD/26 00 02 93/VC (4) KAU/PG)

Dung cultures were set up from 15 dairy 
cows belong to University Livestock Farms 
at Thumburmuzhi Thiruvazhamkunnu  
Though microscopic examination of faeces 
did not reveal any helminth eggs culture 
revealed  the presence of larvae of 
nematodes proving that faecal culture is 
the method of choice for detecting sub 
clinical nematode infection Work on these 
aspects is in progress

22 A n tig e n s  of P a s te u r e lla  m u lto c ld a  
Is o la te d  fro m  ra b b it  an d  th e ir  
im m unogen ic lty
(AD/29 00 04 93/VC /K A U /P G )

Four strains of P a ste u re lla  m u ltoc ida  
isolates from rabbits were subjected to 
detailed study with respect to their antigenic 
components Antigens were prepared from 
these iso iates by heat inactivation  
sonication and treatment with potassium 
thiocyanate The protein and carbohydrate
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contents >n these ar”' Afcre also 
est'^ a ted  A formalin killed vaccine 
prepa*cu '"irr> P asteure lla  a rh p e s tife r  
solated from ducks was found to g^e  

satisfactory D'otection as evidenced by 
their ability to withstand challenge

23 Dry cow  therap y  fo r conts ol of m astitis
(AD/30 OC 01 91 /V C (0 7)K A U /0 G)

Milk samples collected at late stage of 
pregnancy were subjected to detailed 
cu ltura l exam ination  and antib iotic  
sensitivity test Based on the above 
intramammery infusion with long acting 
antibiotics were tried The infusion was 
repeated after three weeks li was 
observed that quarter infection in cows 
subjected to dry cow therapy was much 
less compared to animals which did not 
receive the therapy but further this 
treatment did not prevent infection during 
subsequent lactation

24 H o m o lo g o u s  a n d  h e te ro lo g o u s
tra n s p la n ta t io n  o f b o v in e  e th m o id
carcinom a ce lls
(AD/33 00 02 93/U SD A /PG )

Ethmoid tumour obtained from clinically 
affec ted  cows w ere  identified  
histopathologically as adenocarcinoma 
papillary adenocarcinoma, undifferentiated 
carcinoma and squamous cell carcinoma 
Tumour cell/tissue culture employing 
trypsinated single cell suspension/tumour 
tissue fragments were carried out After 
the monolayer formation the cells were 
harvested ard  subcultured in rats artd 
mice There was no evidence of tumour 
growth either grossly or microscopically at 
the end of the experiment

25 Studies on the Incidence pathology  
and preventive m easures o* com m on
diseases of goats 
(AD/35 00 01 89 /V C  KAU)

The common conditions encountered  
during the period are coccidiosis  
pneumonia gastroenteritis hepatosis and 
nephrosis due to aflatoxicosis tape worn  
infection enterotoxaem a and Johnes 
disease The nr dence of aflatoxicosis 
was more during the period  
Histopathologica! stuo es are in progress

26 Pathology of the  endocrine  g lands In 
goats and p igs
(AD/36 00 01 8 9 /VC KAU)

Hypothyroidism was induced in pigs using 
thiourea and the clinical profi'e was 
evaluated Work is in progress

27 investigations on kid m orta lity
(AD/37 00 00 8S/VC/KAU)

The causes for the mortality in kids were 
studied and was mainly due to coccidios's 
gastroenteritis and pneumonia

28 P re v a le n c e  an d  p a th o lo g y  o f th e  
M yocardial lesions In bovlnes
(AD/38 00 01 9 3 'V C (1 1) KAU)

A total of 92 heart samples were examined 
The following conditions were observed 
(1) Sarcocysts (2) M yocard itis  (3) 
Congestion (4) Myocard'ai degeneration 
(5) O edem a (6) P ericard itis  (7) 
Haemorrhage, and (8) Haemopericardium 
Further study is in progress

•  • •
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2. Cattle and Buffaloe

H IG H LIG H TS
•  Prawn waste can be ensiled satisfactorily with paddy straw and tapioca flour as 

additive

® Growth and survival rate of calves increased with higher dairy awareness among 
farmers

•  Cattle and buffalo bullocks developed equal traction power during dry and wet 
ploughing

•  Subabul venga and banana leaves are suitable as fodder for goats along with jack 
leases

C O N C L U D E D  E X P E R I M E N T S

1 D e te rm in a tio n  of the  a v a ila b ility  of 
a n im a l fe e d  re s o u r c e s  an d  th e ir  
u tilis a tio n  w ith  spec ia l em phas is  on 
c ro p  re s id u e s , fo re s t , a q u a tic  and  

S lau gh ter house o rig in  and an im al and  
o rgan ic  w astes  fo r  evo lv ing  econom ic  

ra tio n s  fo r lives to ck  and pou ltry  

(CB/01 00 01 8 7 /V C (9 ) CAR)

W ork com pleted  and report a lready  
submitted

2 E ffe c t o f ta n n in s  in c o m m o n ly  fed  

fo d d e rs
(CB/01 00 02 91 VC(S 'KAU)

The investigation was carried out to asses 
♦he nature and level of tannins in tree 
leaves on nutrient availability in goats 
Fourteen different loca'ly available tree 
leaves commonly fed  to goats were 
analysed for their chemical composition 
total tannins condensed and hydrolysable 
tannins Based on the tannin contents as 
well as palatabinty and local availability of 
thefoaciers four tree leaves viz  subabul 
jack venga and banana were sleeted for 
expermient The different tree leaves 
stud'ed were found to be higher in dry 
matter crude protein and calci jm  but lower 
in rrudef bre and phosphorus as compared

to the common grassfodders Total tanrin  
content in the different tree leaves studied 
ranged from 2 6 to 7 8 per cent with 
condensed tannins predom inating in 
majority of the fodders The average dry 
matter consumption of goats when fed 
jack and subabul leaves with 4 per cent 
and 5 5 per cen t of to ta l tann ins  
respectively on dry matter basis were 
higher than when fed venga and banana 
leaves  w ith 4 7 and 3 7 per cent 
respectively The animals fed of the four 
fodders maintained positive balances for 
calcium  the  n e g a tiv e  b a lan ce  for 
phosphorous was recorded in animals fed 
subabul and venga leaves while those fed 
on jack and banana leaves showed 
positive balance for the sam e The 
haem atological constituents v iz  
haemoglobin plasma protein calcium and 
phosphorus in goats fed the four fodders 
were we'i within the normal ranges for the 
species

From the overall evaluation of the results 
obtained it was inferred that a level upto 
5 5 per cent of total tannins and 3 4 per 
cent of condensed tannins in tree leaves 
do not exert any significant influence on 
feed intake and nutrient utilisation m goats
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N o s ig n ific a n t d iffe re n c e  w ac  o b s e rv e d  on 

d ry  n a f te r  c o n s u m p tio n  d ig e s t ib i l i ty  
coe ffic ien t of d ry m a t 'e r  c iu d e  p ro te in  

e h ie r  e x tra c t an d  c iu d e  fiL re  and b a la n c e  
of n itro g e n  in a n im a ls  fed  of d ie  fo u r  

d d fe ie n t fodders h w as  c on c lud ed  that 
lack  s u b a b u i venga  an d  b a n a n a  a re  

s u ita b le  to r  p o p u la r is a t io n  a s  fo d d e r  
s e u ic e s  or g o a ts  o r  th e  b as is  of th e  
p res e  it n .e s t ig a t io n

3 N u tritive  e v a lu a tio n  of pra vn w aste to
straw  s ilage  in ca ttle
(CB/Oi 00 03 92/V  C(9) ICAR/PG)

T h e  o b je c tiv e  w a s  to  a s s es s  th e  fee d in g  

v a lu e  of p raw n  w a s te  p ad d y  s tra w  sn ag e  in 

cattle  P raw n  w a s te  w a s  en s iled  w ith  paddy  

s traw  (1 1 w e t b as is ) w ith  10  p er cen t 
ta p io c a  flou r as  a d d itiv e  and  a llo w e d  to 

fe rm e n t for a p eriod  o f s ix  w e e k s  N u tritive  

e v a lu a tio n  of pi aw n  w a s te  p ad d y  straw  

s i'a g e  w a s  c a rr ie d  out using  six adu lt non 

producing  ro w s  o f un iform  b ie e d  a g e  and  
body w e ig h t T h re e  e x p e r im e n ta l d ie ts  

v iz  b asa l ra tion  of hay a lo n e  b asa l ra t on 
plus p ad dy  s tra w  5 0  5 0  and  b as a l ration  
plus p raw n  w a s te  p ad d y  s traw  s ila g e  5 0  50  

w e re  used  fo r th e  s tudy D ig es tio n  tria ls  

w e re  c a rr ie d  out m vo lv  ng a  co llec tio n  
p e r io d  o f s e v e n  d a y s  u n d e r  e a c h  

t re a tr re ^ t  T n e  c h e irm a l com po s itio n  of 
hay padd^ st r aw  and p ra w n  w a s t“  s ilag e  

and the  average d ig es tib i hy co e ffic ien ts  
o ' nutrier *s v  ere estim ated

O v e ra ll a s ^ s 'm e n f  of th e  resu 'ts  ot the 
s tu ay  re v e a 'e d  th a t p raw n  w a s te  c a r  be  

ensu ed  s a t's fa c to m y  w ith  p ad dy  straw  and  
ta p iO c t h o u r as  a d d itiv e  on a  la rg e  s ca le  

and th a t fj p m a te ria l s w e 1' re  ished  a ( d 

a g es te d  by ca t! e  as ev d e n ie d  by tee d  

r t d k "  a  1 aig utibn ity  co e fh c is r ts  of

A E f f e c t  o*  J k d  so e c u  a s  a c w t b
s t i r  i a 'cr  in *  d r a t i o * *
ioB  i. 00 n ,  qz  VCp9,K

m corp  ra tio n  J  d ried  s p 's o n  m r r e  ra ‘ uP 

en a r r e d  th e  gr j « ' b  p e r f u rrn a  ic e  u,  

a m ir^ 's  A n rn a  r'ta  neo on sp ee  

~ n r r "  d f e r a t  on  *>h c v  a a  h o t te r

d ig es tib ility  of c u d e  p ro te in  and  e th e r  

e x tra c t than  contfC  groups in co rp o ra tio n  
of dr t o  s p le e n  c o u ld  n o t e x p rt any  

in flu en ce  on fib re  frac tio n s  E x p e rim e n ta l 
an im als  show ed b etter re ten tion  of ca  cium  

p hosphorus m ag n es iu m  and n itrogen

O vera ll ass es s m e n t of the resu lts  ind icated  
m a t in co rp ora tio n  of d ried  b u ffa 'o  sp le e n  

in th e  ra tion  oT qoats a t *he ra te  of 0  f p er 

r e n i  re r ta m ly  a u g m e n te d  th e  n u tr ie n t  

u tilisa tion  by in c reas in g  th e  d ig eshb ility  

and  re te n tio n  3 rd  c a r  be re c o m m e n d ed  as  

a n atu ra l g row th  prornotan* with e co n o m ic  
b en efit

5 Progeny tes ting  of crossbred  b u lls  in 

ru ra l areas
(CB/02 uO 01 «6 /V C (3 )lC A R ) 

D iscon tin ued

6 C h a ra c te r is a t io n  and  e v a lu a tio n  of 
dw arf ca ttle  of Kerala
(CB/C6 0C 01 9 0 /V C (3 )KAU/PG)

No rep ort re ce ived

7 C om parative  d rau g h t capac ity  o f ca ttle  

and b u ffa lo es
(CB/07 00 02 S?/VC(71 KAU/PG)

T h e  p hys io lo g ica l re s o o rs e s  of b u ffa lo  
bullocks in c re as e d  to  a  le v e l in d ic a tiv e  of 
e x t ie r n e  t e a t  s tr e s s  d u e  to  d ry ia n d  
ploughing  R e s p ira to ry  ra ts  p u lse  ra te  
and  re c ta ' te m p e ra tu re  me reap ed  w hen  
t c r rp a re d  to c a ttle  T h e re  w p re  a lso  
b eh a v io u ra l c h a n g e s  n d 'ra h v e  of d is tress  
d u e  to  h e a t s tre s s  D u rin g  w e t land  
p lo u g h in g  th e  re s p o n s e s  w e re  not so  
n a r k e d  in b u ffa io es  and  di I not snow  
b e h a v  o u ra i s ig n s  o t d is t re s s  T h e  
h aem o g lo b i. p er ce n t P C V  and  p lasm a  
b ic f !'D onai e d e c re a s e d  s g m fican tly  d ue  to 
d v j f d  wet p 'm jq  "  gs T he  E S R  a nd 

o od  IdC im  a c id  s h o w e d  s q n if  c a  t 
re a s "  dct* to work B jh a lo e s  o n s j 'r e a  

n e e  dry m a tte r nr m e t a tc 1 c body s ize  

cam s and a lso  con sum en  m o re w a te r

Kanofyam L u i 'o c k 'k c qr^QSv. * c a ”  iy 
m o re a r t-a p -  unit n n e u  a S u r t ib i/fa 'o e s  

The d iffe re n c e '- c i d in th is
espec  u n d e rw e ' p!ous ng Oat* e w «

1d4 s jrcu tudc ' i  si yB m  9°o



with greater speed than buffaloes ano had 
longer s’nae length than them under dry 
ploughing Under wet ploughing the 
differences were negligible

There was no difference between cah'e 
and buffalo bullocks in the traction power 
developed during dry and wet ploughmgs 
Both the species developed higher horse 
power during wet ploughing

8 ^actors Influencing calf growth and 
mortality in field and organized farms
(C B /09  0 0  02 92 /V C (7)K A U /P G )

T he  p erfo rm a n c e  of contem porary  
crossbred calves in the field and organised 
farms are given below

Farms Field
(Mavelikkara)

Daily weight gam (g) 590 170
Mortality rate (%) 8 1 14 0

•n comparison to the milkfeeding schedule 
followed in the University Farm the m Ik 
available to female calves in the field was 
deficient by about one i tre in the second 
and third months Milk feeding of the male 
calves in the field was quite inadequate 
compared to farms This resulted in poor 
growth and high mortality among male 
calves in the field Concentrate feeding of 
calves was also at a lower rate n the field 
compared to the farms

Some farmers did not feed colustrum which 
resulted in mortality of two out of three 
such calves Higher growth rate and no 
mortality were observed among calves 
fed colostrum within 15 minutes after 
birth

Better hygiene and daily grooming resulted 
in higher weight gam and reduced mortality 
rate The growth and survival rate of 
calves  in c reased  w ith h igher dairy  
awareness of the farmers

O N G O IN G  E X P E R I M E N T S

Project (09) Cytogenetics, karyology and 
blood groups in cattle

1 Performance of calves under different
feeding and housing systems
(CP 09  00  0 1  89 /V C (7)K A U )

The effect of shelter vis a v is  open 
cond t io rs  and rep lac in g  part of 
concenti ate rations with green legumes on 
the physiologira' responses and growth of 
crossbred ca \ e a between 6 12 months of 
age under not humid c lim ate  was  
investigated

P i ys o icg ica! ieactions Ime respiratory rate 
p u ls e  s k irt te m p e r ^ o r e  and  re n ta l 
te i perdu, e were Sigmhcantiy higher in 
c a l.e s  kp j.t in the  open Even though 
*hw.se rnay in Jica.e a higher therm al load 
cn the  a rm  o's Kept in the open the ca'ves 
see rraa  to  have successfu lly  coped up 
w if h the  si* ation phvsiol ig ic d " /  as there 
w iS> ef^, a non of grow t1 in the  exposed 
grewt ^ep iam ng  part C  *he concer t ra*e

with green  legum es d d not a ffec t 
physiological reactions or growth rate

P ro ject (10) In tegra ted  farm ing

2 Mineral content of feeds and fodder in 
selected village and mineral status of 
the cattle in that locality
(CB/10 00 00 87 /V C (9)K A U )

Blood samples collected from cattle of the 
University livestock farm Mannuthy as 
well as private owners were analysed for 
m inera l contents  such as calcium  
phosphorus m a n g an ese  iron and 
m agnesium  copper and z irc  
S multaneously the concentration of the 
minerals in feeds and fodders used in 
tnese places were aiso analysed

From the data obtained it was observed 
that the mineral contents of feeds and 
fodders collected from Mannuthy and 
surrounding areas had satisfactory levels
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of different minerals The concentration of 
minerals in the blood of various categories 
or cattle was also found to be within the 
normal limits reported for the species 
indicating a satisfac*ory mineral status in 
Caiuv ed >r and around N/annuth,

3 L u c a e ra i leaf m eai as an ingre"’ 
cattle  ra t l o r

'C B /1 1 03 C l  87/VC  19,KAU)

No report recm .ed during tne year

4 E vali.a ’ "  of the  su itab ility  of the type  

of fodder grass in rei ms o* i j t  ig-w 
yield  and anim al pe form ance
(CB " 3 00 C1 87 VC/KAU)

A trial was undertaKen to find out the type 
of grass nr ost suitao e to the conditions 
of Keraia wFh rega-d to yield and 
performance of animals

Guinea grass hybrid napier and corigo 
signai were grown and samples collected 
for analysis Feeding trials for ut listion of 
grass wnl have to be carried out Work is 
in progress

5 B lo o d  g ro u p s  an d  b io c h e m ic a l  
p olym orphism  In cattle
(C 8 '19  00 00 89/VC /IC A R )

A total of 45 sets ot isoimmunisations were 
carried out and the polyvalent sera are 
stored Fifty eight bovine blood typing 
reagents have Deen produced in the 
laboratory Available polyvalent sera have 
undergone further fractionation Eight 
hundred and nine animals were blood typed 
with the ava.lable reagents Blood factor 
“P was found to be the predomment one 
in Jersey crossbreds and Holstein freisien 
crossbreds whereas E 3 was found to be 
predominant in Brown swiss crossbreds 
and Bos taurus animals Seven hundred 
and forty five animals were typed for 
haemoglobin variants in which Hb AA was 
found to be more frequent Parentage 
control programme was initiated in the 
University farm was found to be 40 per

cent and in Livestock Development Board 
it was nu Eight hundred and nine animals 
belonging to Kerala Agricultural University 
and Kerala Livestock Development Board 
were screened for aibumm postalbumin 
transferrin and pos bansfernn Work is in 
progress

6 M ilk p rotem  genetic  variants in cross  
bred dairy  cattle
(CB/18 00 01  92 /V C (3;KAU/PG)

No report received during the year

7 Chrom osom e banding pattern  and its 

a s s o c ia tio n  w ith  re p ro d u c tiv e  
disorders in cross bred cattle
iCB 20 00 01 92 /V C (3 )KAU/PG)

Temporarily disconh >ued

8 Chrom osom e pro file  of crossbred bulls  
<n Kerala
(CB/20 00 02  93/VC(3) KAU/PG)

Fifty three bulls used for A I of three 
genetic group (H F cross Jersey cross 
and Brown Sw>ss cross) were karyotyped 
for chromosome status The karyotypes 
revealed 29 pairs of autosomes and one 
submetacentnc X chromosome The Y 
chromosome was submetacentnc in CB 
HF while it was nearly metacentric in J and 
CBBS In G banding a total of 405 G bands 
were identified in crossbred bulls The 
semen picture of three bulls revealed 
abnmma1 semen morpho'ogy One bull 
exhibited oligospermic semen second bull 
produced semen with high percentage of 
knobbed acrosome defect and the third 
produced semen unsuitable for freezing 
Further detailed analysis and other 
reproductive performances are being 
investigated

9 C om parison of im m une response of 
ind igen ou s  and cro ssbred  c a ttle  of 
Kerala
(CB/21 01 01 92/VC i3)!C A R /P G )

No report received during the year
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10 E ffec t of b yp a««  p ro te in  on y ie ld  and
com po s itio n  o f m ilk  In c ro ssbred  cow s
(CB/22 00 01 92/VC{9)KAU/PG)

The mam object of the project was to find 
out the rum en protein  d egradab ility  
estimates with respect to different feeds 
and fodders used in the ration of dairy 
cattle and to assess the effect of varying 
leveis of rumen degradable protein and 
undegradabls protein on quantity and 
quality of milk and thereby to formulate 
econom ic and e ff ic ie n t c o n cen tra te  
m ixtures based  on bypass protein  
availability for optimum milk production in 
dairy cows

Rumen protein degradability o t  common 
feed and fodders were estimated using 
rumen fistulated animals with nyion bag 
technique Rumen liquor was collected 
for determ ination  of pH am m oniacal 
nitrogen and total volatile fatty acid 
Three isomtrogenous and isocaloric 
rations with varying levels of RDP and 
UDP were used for lactation studies 
Records of feed intake body weight milk 
yie ld  and m ilk co m p os ition  w ere  
maintained during the per od of study The 
data collected are being analysed Work 
is in progress

•  • •
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3. Animal Reproduction

H IG H LIG H TS
•  Sy-icnroniSd^on cuper ovu'atson a ra  embryo collection can be successfully done in 

goats us*rg orostagiand n (P 3F2) progesterone and ECQ without affecting their 
» tare reproductive performance

•  Therma sfress haa a signfican* eftect on fertility and placental development of cows

C O N C L U D E D  E X P E R I M E N T S

1 C erta in  h ae m a to io g ica l p aram eters  and  

blood b io ch em ica l c o n s titu e n ts  in cow s  

w ith  n orm al and im pa ired  fe rtility
lAR/OP 00 03  91 'VC KAU/PG)

The obier* j i  the s*udy was to assess the 
• n fiuence of ce rta in  h aem ato io g ica l 
parar ieters I ke naemogiobin vHb) packed 
ceil vo lu m e fpcv; and b iochem ica l 
constituents like total serum protein 
serum phospnoi us total blood cholesterol 
and biood glucose in CB cows and the 
efficacy of replacement tnerapy of glucose 
and phosphorus on fertility in def.cient 
animals

it was observed tha t levels of haemoglobin 
packed cell volume serum phosphorus 
biood glucose total serum protein and 
to ta i biooa cholesterol were low in animals 
w ith  impaired fertility than in normal fertile 
a* imals The conception rate in animals 
w *h normal blood values was 81 80 per 
c i t  while tne same in amma's With >ow 
i ood va 'ues  was only 1 1 11 per c e r f  It 
v rs uorc uded th a t leve !s of certain  

c n a V 'c i j  v d l and  b ochem ical 
r? n rs have de4n  te m*Ler>c e on *hp 
* f i t )  1 r- I  s  J h e  r r  r C f - p t  o n  a t e  i n  

c i ot a rm  el too be npioved  by 
i ,  i . (  r t t h e i a E V

2 P rostag lan d in  th e ra p y  fo r postpartum
clinical endometritis
!AR 06 OG A4 9 2 /V C '2 ) KAU/PG)

The object of the project was to evaluate 
the therapeutic value of PG F2 alpha for 
evolving a m n  a rt ciotic alternative for 
the treatm ent of post parturr clinical 
endonetr t s

The tr.ai was conduced uving 42 cross 
b ed cows having post partum clinical 
endometritis and divided them mto tour 
groups The group (1) of ten animals was 
msemmateo twice in their natural oestrus 
at 24 hours intervals and group II was 
given post insem ination  in trauterine  
treatment based on antibiotic sensitiv.ty 
test in their na*urai oestrus Group HI was 
subjected to induction of oestrus by 
administration of PG F2 a'pha between 8 
to 12 days of fheir cycle and inseminated 
twice at 24 hours interval Group iV was 
subjected to mductior of oestrus as above 
and msem nated at 24 hours interval and 
given intra ufer.ne arhbiohc therapy 24 
hours later Based on clin cal recovery 
and conception rate cf the expeim ental 
am m als  it was concluded  that 
admin siration of P G F2 a pha aione is 
beneficial in the treament of post pa tom 

h p 'c a 1 e n d o m efn t s and ‘'a n  be 
e c o ^ i r-noed as the drug of rh Ace
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O N G O I N G  E X P E R I M E N T S
1 Reproductive performance of cows 

under homeothermai disturbances
fAR/01 00 01 90/VC (2) KAU/PG)

The study was undertaken to know the 
effect of theitrsdi stress on fertil ty ana 
placental development of cows During 
this penod the data f-om 2298 animal® 
were analysed to study the influence of 
age parity  and co lou i on recta l 
temperature Mean recta! temperature on 
arriva l at A l cen tre  was 39 0 8 °C  
A p p re c ia b le  var ab ility  in recta l 
tem perature was observed in farmers 
animals depending upon the coiour of the 
animal distance walked speed taken and 
also the time of arrival for msemiration

The overal1 mean rectal temperature of 
farm ers anim als was 37 74°C  The  
influence of factors like pre partum weight 
of dam post partum weight of dam sex of 
calf on placental development are being 
nvestigated T he work is in progress

2 S ynchron isation  of oestrous  
superovulation and embryo collection 
in goats
(AR'01 00 0c 9 '•A/C KAU/PG,

The object of the pro,ect is to standardise 
techniques for synchronization of oestrus 
superovulation and collection o* embryos 
in goats Synchronization of oestrus was 
effective botn by the admmistrat on of PC F2 
alpha and progesterone Superovulat on 
was carued out with equine chorionic 
g on ad o tro p h in  (eC G ) in jection  ana  
embryos were collected by laparatomy 
operation Parity and age of the animals 
w ere found to have no influence on 
ovulation points and the number of embryos 
co lerted Further work is in progress

3 Superovuiatory response e m b ry o  
vouectlcn transfer n crossbred
c o w s

(Ap 1 00 o o w e   ̂ KA'J HC,

No ff-port le^-ei' i d a r p j t le oe loa

4 Investigation on the incidence, nature 
and m agnitude of prevalence of 
infertility conditions among crossbred 
cattle of Kerala
(AR/06 00 01 85/VC/KAU)

During the period 1195  cases were  
reported in the centre for diagnostic and 
treatmen* purpose The various forms of 
in fe rtility  co nd itions  noticed  w ere  
A noestrum  E n d o m etritis  D e layed  
ovulation Repeat breeding Silent oestrum 
and other miscellaneous gynaecological 
problem s D e ta ile d  h aem ogram  ot 
anoestrus animals were carr ed out for 
estimation of calcium phosphorus blood 
glucose and protein and their mf'uence on 
the condition was studied Addition ot 
mineral supplements improved fertility rate 
Nonspecific uterine infection constituted 
one of the major causes for repeat breeding 
in cows

5 Phosphorus and trace element status 
of anoestrus  and repeat breeder 
crossbred cattle
(AR/06 00 05 92 /V C (2)KAU/PG)

No work conducted during the year

S Effect of adm inistration of prosta­
glandin in repeat breeding cows
(AR/06 00 06 92 /V C (2)KAU/PG)

Discontinued

7 Pathological conditions of ovary and 
bursa in  crossbred cattle
(AR/06 00 07 92A /C (2)KAU/PG)

The object of the study was to investigate 
the com non patho log ica l conditions  
affect ng the ovaries and bursa of cross 
bred cattle based on slaughter house 
specim ens Out of 252  non gravid  
genitalia 139 (55  16 percent) showed one 
or more lesions tn the ovary and bursa 
Out of these 36 genitalia had two or more 
lesions affecting the ovary bursa and 
ligaments The conditions encountered 
were inactive ovaries (23 41 per cent) 
cystm ovaries (2  78 oei cent) cystic copra
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Iutea '2 78 per cent) h a e m o r h a g e  ir the  
ovaries 15 5C oer cent) absress in the  
ovary \0 40 per cent' son m atrophy v5 56 
per cent) persistent co'p^s lute^m  
associated witn hydrometra (0 79 per centt 
retention c /s ts  m *he tunica albLgm ea (0 ~'3 
per cent) re ten tion  cysts in the  *^nica 
albuginea (0 79 per cent) par ovarian 
cysts (3 17 per cent) and par ovarian 
abscess i0 40 per cent; Further work is in 
progress

8 S tructu ra l and fun ctio na l changes In 
the tes tis  and ep id idym is  of cross bred  
bulls  w ith  im paired  fertility
(AR/06 00 08 9 3 /V C (2)KAU/PG)

The objective of the study is to inveshgate 
the structural and functional changes in 
the testis and epididymis of croas bred 
bulls witn impaired fertility with the object 
of suggesting suitable measures for better 
breeding programme

Clmico andro'ogical examination of six CB 
bulls are be ng earned out Semen samples 
collected periodically are also being 
evaluated Reproductive organs of bulls 
with abnorm al sem en p icture  were 
collected after slaughter for histological 
examination Work is in progress

9 M a n a g e m e n t o f O e s tro u s  c y c le  In 
crossbred  ca ttle  using Prostaglandin
(AR 06 00 09 9 3 /V C (2 )KAU/PG)

The object of investigation is to evaluate

tne e ffic iency of adm in istration  of 
prostaglandin F2 aloha by single or double 
injection regimes in the management of 
oestrous cycle in crossbred cattle and 
the fertility of fixed hrre Al at induced 
oestrus

Mateual used were 96 heifers and cows 
which were cycling f'om  the Kerala  
Agricultural U nuersity  farms Siyteen  
he fsrs and 16 cows in group I were given 
25 PGF2 alpha (Lutalyse) I/M when they 
nad functional corpora Iutea while in group 
II 16 heifers and 16 cows w ere  
administered two injection of PGF2 alpha 
25 mgm each 13 days apart Sixteen 
heifers and 16 cows were treated as 
control

Twelve heifers (75 per cent) and 16 cows 
(100 per cent) in group I and all animals in 
group II responded to treatment Mean 
time taken for induction of oestrus was 
56 64 and 65 44 h respectively in heifers 
and cows This difference was significant

Age of cows significantly influenced the 
time taken for induction of oestrus 
Duration of oestrus was significantly  
different between heifers and cows of the 
experimental group All experimental 
animals which responded to PGF2 alpha 
showed marginal increase in physical 
characteristics of reproductive tract The 
conception rate of experimental an mals is 
being studied

•  • •
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4. Poultry and Ducks

HIGHLIGHTS

•  Cage rearing of layer quails was found superior to deep litter system

•  Irrespective of housing system employed layer quail requires 200 sq cm floor space 
per bird

•  IWP x IWN strain cross also showed promise for commercial exploitation for egg 
production

CO N CLUDED EX PERIM ENT
1 E ffect of floo r dens ity  on production  

perform ance of Japanese quails  reared  
in cages and deep litter
(PD /12 00 02 91/VC (14)K A U /P G )

An experiment of 45 weeks duration using 
layer Japanese quails was conducted to 
evaluate the effect of system of housing 
on egg production parameters and the 
effect of different floor densities in these 
two systems of housing namely, deep 
litter and cage on egg production and 
related traits The floor densities studied 
in cages were 100 150 200 and 250 sq 
cm per bird and that in deep litter were 
150, 200 250 sq cm per bird The 
performance of laver quails under the two 
housing systems and the different floor 
densities under each system is presented 
m Tabies 1 a rd  2 and the results suggest 
the following

>) Cage rearing of layer quads was found

to be superior to rearing them in deep 
litte r system  when perform ance  
indicators alone were considered

n) Among the floor levels tested under the 
two systems the floor space allowance 
of 200 and 250 sq cm per bird elicited 
better response in terms of most of the 
production traits when compared to 
other levels studied However the 
difference between them was not 
significantly different Therefore it was 
concluded that irrespective of the 
housing system layer quails require 
200 sq cm per b ird for better 
production

hi) The attempt to work out correlation 
between part year egg production and 
annual egg production revealed that 
egg production from 15th week of age 
has very high correlation with annual 
egg production

ONG OING EX PERIM ENT S
1 Project on poultry for eggs

(PD/01 00 01 76/VC  (14) I CAR)

1 he two strains of white leghorns namely 
'W N and IW P are under continued

selection for improving egg production and 
egg weight During the period under 
report S14 generation of both strains were 
raised and tested for their part year 
production
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S13 genera'ion b rds of iWN and iWP 
strains kept for testing pioduchoo upto 
500 days competed the programme

The random birds of IWN IWP and control 
birds of S14 generation were housed for 
annual testing

The results indicated positive increment 
both m eqa p'ndurtion and egg weight 
eventhtugh the magnitude of improvement 
ir. the former was comparatively lower

The strain cross IWN and IWP (Athulyaj 
and itc rec iproca l also showea  
irriproveinent in performance The IWP x 
IWN crosses tended to show that their 
performance is comparable to IWN x IWP 
cross As reeommenaed in the workshop 
cf the project attempts a>e being maae to 
make use of larger population size dunng 
selection ard  extension of tes'mg peno*

2 Evolving syn th e tic  breed of ch '^xec  
incorporating desl germplasm - a pilo t 
study
{PD 05 00 01 90/VC(141KAU)

No work was taxen up dur.rg the year 
except maintenance ct germp'asro aheady 
procured and refined

3 S tu d ie s  on g ly c o g e n  s to ra g e  In 
Japanese qua! s
iPD/12 00 01 &2/VC, t 3)IOO/PGt

The work was not taken up since the PG 
scholar disccut nuea his studies

4 Nutrient -eq iiements of layer qujus 
( f  O i"2 00 Z n 1 'V Cv14 ,<A U /P u ,

The bioiogu si it d e» ot e-dabush eg 
dfSta s re if jf  and protein requ emtnts 
cr ayei qua is i a»e bc»i completed The 
data need S ia f^ tic a l process ~g 
Bioicg cal s>ur ie« on d etary u »icium and 
p equrerren ts  hcve »o be
completed T> » huia> is c r ua^e c r  
medical groti.ou >ra nence th» *,ork r- 
t c 1 ip

5 Tit© st ucture and function of snel! gland  
sr Japanese quail under d iffe rent levels  
cf d ietary calcium
(PD/12 00 03 QO/VC 14)K A L/PG '

The biological experiment was taken up 
The length and weight o* oviduct of quails 
fed w th different levels of calcium were 
recorded at 6th, 16th and 24th weeks of 
age S tructura l h isto log ical and 
histopathologicai studies of shell glands at 
the above ages had been completed 
Likewise the plasma and shell gland 
concentration of calcium phosphorous 
alkaline phosphatase and acid phosphatase 
were alsc estimated at the aforesaid ages 
Egg production and egg shell quality studies 
were also carried out The data collected 
are being subjected to statistical analysis 
for drawirg appropriate conclusion Work 
s m progress

6 Q uality  evaluation  of quail m eat patties  
under storage
(PD/12 00-05 93 /V C i14)K A U /P C )

Using deboned minced meat from spent 
layer quail meat patties were prepared 
T he receipe for the meat patties was 
developed considering hid an palate The 
patties were stored at freezing ‘ emperature 
1 15°C) ard  at refrigerator! temperature 
(K°C j the patties stoied under freezirg  
tempe atuie were withdrawn at 0 15 3 u 
4e ana 60 days of storage while those 
sioredu idei refrigeration temperature was 
w thcrawn at 0 4 and 6 days of storage 
The samples withdrawn were chemioahy 
analysed tor proximate priricip'ts rancidity 
ana *ota! faacte lai court and were also 
si biected to organoleptic eva'jahon to 
study the shed u'c ot the produ^* T f e data 
co' evted are hemgsuD tided So ocorrpr at-1 
slaf stical s r j  ysis

7 Evaluation or Austrp j r y w ith respect 
to econom ic tra its
PP V  00 Of 9 3 /V ^  4 ;KAU PQj

Tne ev rt  inert was o p~ i ^ . , i ,  certain 
c n i ' ' -  e 1 ui , 'ooletTS in “  <-
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Tanle I Sum mary of performance of birds reared under different floor densities in cages

£
Floor Densities

Param© er 100 sq cm 

b rd
1b0 sq cm 

bird
200 sq c n l  

bird
250 sq cm/

bira
Overall

mean

1 Body weight <g) 168 7b±8 b2 166 G8XS 99 171 05x9 46 17*® $2x^3 •‘68 80x4 38

2 Age at first egg (days) H7 00±2 09 55 50±1 71 56 75x1 80 60 50x2 66 57 44x 1 05

3 Ag© at 10 per cent

p roducer (days)

60 25x2 5b 69 50±7 73 56 75x1 80 60 50x1 80 61 75x2 30

4 Age at 50 per cent 

production ^dayo)

99 n0x8 38 89 75^14 59 82 75x6 61 83 00+5 55 88 75+4 55

5 Pes cent egg product on 44 27±7 10 41 64±7 1o 51 03±6 78 48 56x7 1 8 46 71 _J3 37

6 Mean dai'y feed 

consumption bird (g) 22 81±C 66 22 9310 65 23 42x0 68 23 B7±Q 08 23 24+0 32

7 Feed eff c ency

(kg feed per dozen eggs)

1 25±n 63 1 23x0 53 0 96x0 44 1 84x1 25 1 32±0 38

8 Lwab lity (%) 96 22±1 70 97 01 ±0 91 97 78x0 97 97 91 ±0 74 97 23±0 56

9 Mean egg weight tg) <0 40^0 22 10 90±0 18 10 58x0 21 10 58±0 16 10 61x0 09

10 Shape ! idex 78 79±0 40 78 96±0 28 78 94x0 34 78 85x0 25 78 89±0 1 *5

11 Albumen index 0 098x0 005 0 099^0 003 0 101x0 004 0 098+0 004 0 100±0 002

JI 12 
1

Yc’k nd**x 0 474±0 005 0 474x0 005 0 471 ±0 007 0 486x0 007 0 477+0 0005

13 Sheh thicxress (mm) 0 2?7±0 004 0 224x0 004 0 218±0 001 0 226+0 006 0 224+0 002

14 Maugh unit 53 16±? 18 51 42±1 33 53 12x 1 58 52 67x1 71 52 64x0 82

15 Return over feed cost 

bird n 31 5 days (Rs )

9 n 4 94 1$ 32 11 66

16 Return ove* feed cost 

b rd urit floor 

space (sq cm) in 

315 days (Rs )

Q 09 0 05 0 16 0 12
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Table 2 Summary of performance of birds reared under different floor densities in deep litter

Floor Densities

Parameter 150 sq cm/ 
bird

200 sq cm/ 
bird

250 sq cm/ 
bird

Overall+SE
mean

1 Body weignt ig) 165 10+8 63 167 48x9 05 170 67+9 93 167 79+5 18

2 Age at first egg (days) 64 25±3 82 61 25+4 03 85 50+5 25 70 33+3 84

3 Age at 10 per cent 
production (days)

73 50+4 57 61 25+4 03 85 00+5 25 73 42±3 85

4 Age at 50 per cent 
production (days)

103 50+9 91 107 00+5 99 100 75+0 85 103 75±3 59

5 Per cent egg 
production

35 87x6 56 39 64+7 10 41 19+8 06 38 90+4 25

6 Mean dailv feed 
consumptioiVbird (g)

23 05±0 67 23 39±0 75 23 71+0 71 23 38+0 40

7 Feed efficiency 1 80±1 02 
(kg feed per dozen eggs)

1 35+0 59 1 44+0 65 1 34+0 41

8 Livab iity (%) 96 37+1 30 97 05+1 18 97 92+1 17 97 26+0 69

9 Mean egg weight (g) 1 0 15±0 21 1018+0 15 10 22+0 17 1019+0 11

10 Shape Index 79 19±0 60 79 12+0 46 78 25±0 34 78 85x0 28

11 Albumen Index 0 107x0 005 0 103+0 002 0 09910 003 0 103x0 002

12 v olk index 0 487±0 009 0 479+0 012 0 486+0 006 0 449x0 0005

13 Shell thickness 
(mm)

0 220+0 004 0 222+0 004 0 220+0 004 0 221x0 008

| 14 
j

haugn unf 5* 01 ±1 79 55 01 +0 87 53 19+1 13 54 19 +0 77

15 Return ever feea cost/ 
bird in 315 days (R s)

2 01 205 333

16

I

Bn<, r- 0 it r teed cost/ 
Dird/unit noor

r  -)  ,r>
315 day& )

I j 
h

 
O

| 
M

1 I

0 02 003
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Table 3 IWN stra in Layer production param eters of d ifferent w eight classes

Weight

group

(9)

20 wk Bw 

(9)

40 wk Bw

(9)

ASM

(days)

Egg No 

40  wk (HDN)

Egg wt 32  

wk (g)

Egg wt 40 wk

(g)

1 900 1000

2 1001 1100 1070 9 *3 1392 2 *2 0 163 6*1 82 4 *1  5 51 6 * 0  3 52 3 * 0  3

3 1101 1200 1162 0 *4 1467 7 *8 161 2 *0  6 84 6 *1  2 51 9 * 0  2 52 8 *0  2

4 1201 1300 1256 2 *2 1502 7 *1 0 154 6 *0  5 90 3 * 0  9 51 9 * 0  2 52 9 *0  2

5 1301 1400 1350 8±2 1540 3 *9 150 2 *0  5 96 4 *0  9 51 8 * 0  2 53 4 * 0  2

6 1401 1500 1450 2 *2 1617 8 *1 0 147 8 *0  6 99 1*1  2 51 9 * 0  2 53 3 * 0  2

7 > 1500 1555 1 *4 1731 8 *3 2 146 5*1 101 4 * 2  2 52 2 *0  4 54 1 *0  4

O verall mean 1302 2 *3 1531 3 *2 153 5 *0  3 92 6 *0  5 51 9 *0  1 53 1 *0  2

Table 4 IWP strain Layer production parameters of different weight classes

W eight

group

(9)

20 wk Bw

(9)

40 wk Bw 

(9)

ASM

(days)

Egg No 

40 wk (HDN)

Egg wt 32 

wk (g)

Egg wt 40  wk

19)

1 900 1000 5

2 1001 1100 1078 4 *4 1425 3 *9 1 6 4 *0  3 74 7 *5 49 3 *0  5 50 7 *0  6

3 1101 1200 1150 0 *4 1461 3*11 157 2*1 88 8 *1  8 50 1 *0  2 51 5 *0  2

4 1201 1300 1256 2 *2 1517 6 *8 153 3 *0  7 93 4 *1  1 50 6 *0  2 51 6 * 0  2

5 1301 1400 1350 8 *2 1564 2 *8 146 3 *0  6 98 1*1 1 50 4 *0  2 52 1 *0  2

6 1401 1500 1450 2 *2 1620 9 *1 0 143 9 *0  5 100 1 *1  2 51 0 *0  2 52 6 * 0  2

7 > 1500 1581 2 *4 1740 2 *1 5 141 4 *0  7 98 8 *1  9 51 5 *0  3 53 1 ±0  3

Overall mean 1335 8 *4 1562 7 *5 148 7 *0  4 95 5 * 0  6 50 6 * 0  1 52 1 *0  9
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experimental fleck Therefore ihe project 
was dropped

8 lrf< u *-ic e  of p u lle t body w e ig h t on 
production  trahs  In w h ite  'eghorn
(PC 0 ! 0n Ot a '5 V r ( H ,  C \P /P G 1

The objective o? this w o ik  vas *o stuoy the 
magnitude of vanai on in ouMet bray weight 
in white leghot"s ana to evaluate tne 
influence o* pallet body weiqnt on layer 
production tra it in order to suggest the 
optimjm pjllet body we.ght for efficient 
production performance

The study was earned out in two strains of 
white leghorn viz IWN and IWP strains 
m aintained at Ail India Co ord nated 
Research Project on Poultry Breeding 
Mannuthy Individual body weight of 1227 
birds of IWN strain and 13^6 birds of IWP 
strains were recorded at 20 weeks of age 
to the nearest 10 g and the birds were 
housed m single bi d cages Based on ?0 
week body weiqht the pullets were 
classified into seven groups group 1 
rangmg from 900 to 1000 g and group 7 
consisted of birds weighing more than 1500 
g each group differing by 100 g in body 
weight

The main items of observations recorded 
during the course of study (from 21 to 40 
weeks of age) were

1 Body weight at 20 weeks of age

2 Age at first egg

3 Hen housed number and per cent

4 Egg weight at 32 and 40 weeks of age

5 Egg quality traits at 40 weeks of age

6 Livabihty

7 Meteorological observation inside the 
experimental house

8 Body weight at 40 weeks of age

The preliminary results obtained are set 
out in Tables 1 and 2 for IWN and IWP 
strains respectively It shows that as the 
pullet body weight (body weight at 20 
weeks) increases the egg number also 
increases in both IWN and IWP strains 
The egg weignt also shows a marginal 
increase The age at sexual maturity 
decreases in the higher pullet weight 
classes Forty weeks body weight also 
shows an increasing trend but the quantum 
was lessei when compared to increase in 
pullet body weight classes

Though pullet body weight is a character 
witn high genetic  control the 
managemental conditions during the 
growth phase also influences the trad 
considerably Therefore in addition to the 
genetic aspects the m anagem ental 
conditions such as fioor space feeder and 
water space optimal feeding and timeiv 
health  care m easures should be 
meticulously followed during the grower 
phase so as to exploit the full layer 
production potential in these two strains 
The work is in progress

9 Post-natal developm ent of the oviduct
In the Japanese quail (C o tu rn ixco tu rn ix
jap o n ica )
(PD/12 00 06 93/VC(14)KAU/PG)

Collection of material has been completed 
In all 72 birds w ere used for the  
investigation Gross observations  
including biometry and toDography of 
the oviduct have been recorded The 
growth pattern showed a positive  
correlation to body weignt and age of the 
birds The tissue processing for the 
microscopic study is in progress

•  • •
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5 . Anima! Products Technology

H IG H LIG H TS
•  The b aae iic ! load un tne meat surface was s gmficantiy lowered by treatment with 

!actic acrds tne srfert of w ' ic  ̂ was directly oropodiona! to the concentration and 
in verse ly  p ro po rtio n a l to 'h e  D uration of s to rag e

•  Electncai stimulation of carcasses immediately after slaughter enhances beef 
quality

•  Yersinia pseudo tuoercu ios s was isolated from buccal cavity and tonsi's of pigs

C O N C L U D E D  E X P E R I M E N T S

1 Id e n tific a tio n  of b a c te ria 1 c ritica l points  

and a n tib a c te ria l e ffe c t of actic acid  
on beef carr ass
(P T '07  GO 02 9 2 /V C U  8 , KAU/PG)

The ann of the inves' ga'icn was to del t ly 
♦he bacterial critical points on beef carcass 
surfaces and also to assess and compare 
the san ' zing effec' of idctic acid solutions 
at room te m p e ra tu re  and at 7 0 °C  
Carcasses mom University and Municipal 
s lau g h te r houses w ere  u tilised  for 
identification of bacterial critica* points 
Evaluation of totai viable count (TVC) was 
made on six d ifferent sites on each  
carcasses  The  T V C  observed  on 
carcasses from University slaughter ncuse 
was lower than Municipal slaughter house 
which could probably be due to the 
availability of improved m frastructural 
facilities and practices at University 
Similarly the highest count of TVC was 
observed at the neck lateral region than at 
the other f ve regions This could be 
attributed to the frequent handling of the 
exposed area of the necK at the time of 
slaughter and 'ater The results of the 
study indicatp that for identification of 
bacterial critical po nts to evaluate the 
san tary standard of beef carcasses neck 
late al 'ore limb lateral hind limb lateral 
and foreriblateral are suitable as they are 
found to be high y contaminated sites

Use of lactic acid solution at 1 per cent 
level as a sanitize1- for beef was found to 
produce highly s gmficant effect in bacterial 
reduction When the temperature of the 
lactic acid solution was elevated to 70°C  
added sanitizing effect was observed It 
was concluded  'h a t w ash ing  beef 
carcasses with one per cent 'actio acid 
solution preferably at 70°C  will help in 
reducing initial bacterial load and thus 
extend the period of storage in retail 
ma ket meat

2 Occurrence and s u rv ivab ility  of
yersinia In pork
(P T /07  00  03 9 2 /V C (1 8 )K A J /P G t

The occurrence of Yersinia species in pigs 
and also its survivaoility n pork during 
chilled and frozen storage was studied 
Biomateriais collected from University 
slaughter house and Municipal slaughter 
house Trichurwere ut liseafor isolation of 
yersinia

Yersinia pseudo  tu b e rcu lo s is  could be 
isolated from three out of 171 samples 
screened from 39 animals Two isolates 
were obtained from the buccal cavity and 
tonsil of the same animal and the third 
from the tonsil of another animal Cold 
enrichment was found to be effective ir  
isolating the organism when direct Dlatmg 
was not possib'e from the same sample 
The study indicated that healthy pigs

Kerala Ag icuitural University Research Report 199.5 94 197



harboured V pseudo tubercu los is  In a 
survivamlity study of the organism it was 
observed *hat *he organism survived upto 
7 days in poik at 4°C  At 15°C organism  
could oe rcco.ered up^o 30 days after 
■noculation Ly a rect plating it was 
rec o v e re d  on the  60th  day a fte r  
resuscitation Study highlighted the 
importance of resuscitation for isolation of 
yersinia from frozen m eat to assess 
consumer risk during quanty control

3 E ffec t of ace tic  ac id  and p ro p io n ic  acid  

on b ac te rio lo g ic a l q u a lity  of beef
(P T /07  00 04  9 2 /V C (1 8 )KAU/PG;

The results of the study indicate that 
trea tm en t of beef im m ed iate ly  after  
slaughter with acetic acid and propionic 
acid at 1 per cent and 2 per cent levels 
have significant sanitizing effect by their 
bactericidal and bacteriostatic effect for 
storage of meat for about 9 hrs at ambient

O N G O I N G  I
1 D iffe ren tia tio n  of m eat by sero log ica l 

m etho d s
(P T /03  00 01 90 /V C  KAU)

The procedure for producing antibeef sera 
in rabbits has been standardised The 
specificity of antisera is being improved 
and the work is in progress

2 P h y s ic o -c h e m ic a l q u a lity  of b u ffa lo  
m eat u nd er re frig e ra tio n
(° T /0 7  00  06  9 3 /V C  KAU/PG)

No report has been received during the 
period

3 T e c h n o lo g ic a l e v a lu a tio n  o f K era ice  
cream
(P T /09  00 03  9 2 /V C (5 )KAU/PG)

Stud es were conducted w ithK eia  cream 
with different levels of fat substitution 
Different flavours and stabilizers were also 
tr ied  for co nsu m er a c cep tan ce  
Experim ental rats w ere fed with Kera 
cream and the levels of serum cholesterol 
and triglyceride were estimated Protein 
effic iency  ratio  feed  e ffic iency  and 
estimation of energy value are also being 
carried out Work is in progress

temperature The effect was found directly 
proportional to the strength of the acid and 
mverse'y proportional to the duration of 
storage The bacterial load could generally 
be maintained upto 5 hrs with 1 per cent 
acetic acid and upto 9 hrs with 2 per cent 
acetic acid within the initial bacterial count 
Propionic acid was found to be superior to 
propionic acia for sanitation of carcasses

4 E ffect o f e le c tr ic a l s tim u la tion  o r  beef
q u a lity
(P T /07  00  05 92 /V C  KAU/PG)

The study in d ica tes  th a t e le c tr ic a l 
stimultion of carcasses immediately after 
slaughter enhances meat quality with 
respect to pH changes NPN value TVC  
and organoleptic characters and therefore 
can be adopted as one of the methods to 
improve the tenderness and keeping  
qualities at ambient temperature atleast 
for eight hours

4 P reparation  of M ozzare la  cheese using  
skim  m ilk  tilled  w ith  co c o n u t m ilk
(P T /09  00 04 9 2 ^ 0 ( 5 ) KAU/PG)

T ria ls  are being conducted  m the  
preparation of Mozzarella cheese with cow 
milk in which fat is replaced with coconut 
milk fat The quality of the by product 
whey for the preparation of drinks is 
being tried The work is in progress

5 E ffect of inco rp ora tio n  of condensed  
c h e e s e  w h ey  an d  B if id o b a c te r iu m  
b lfidum  in Y o gu rt
(P T /10  00 03 92 /V C (5 )K A U /P G )

Work has been completed and the data 
are being subjected to statistical 
analysis

6 L ac to b ac illu s  ac ldo ph hu s  as a d ie tary  

ad junct in d ah l and yog urt
(P T /10  00 04  93 /V C (5 )K A U /P G )

The effect of feeding yogurt and dahi in 
rats is being studied Serum cholesterol 
and triglyceride levels are oeir g estimated 
Work is m progress

198 Kerala Agricultural University Research Repor* 1993 94



6, Swine, Elephant & other species

H IG H LIG H TS
•  W eight at wear ng had s gm ficant e ffect on puberty

•  heavy  w eaner5 p ' h igh p 'a-’e of diet are m ost e ffic ien t in feed conversion econom y 
and early ?ge at ouber'y

•  A dd ition  of chitm  in the ration of pigs helped in grow tn prom oting and had hypo lip id im ic 
and cyp o -h o 'e s  ero ic e ffect

•  Oxyclozanide was found e lective  against amphistomiasis in elephants

C O N C L U D E D  E X P E R I M E N T S
1 E ffec t of season of b irth  and energy  

le v e ls  of fe e d  on p ro d u c t io n  

p erfo rm ance  ot p igs
'SE/01 OU 01 88 V O ^ jK A u ,

Thirty two weaner pigs of la ge white 
yorkshire breed born in two seasons were 
distributed under two dietarv treatments 
Al! the anim als w ere slaughtered cn 
attaining the target weight of 90 kg 
Animals born m season II were superior to 
animals born in season I in all parameters 
like growth rate feed efficiency average 
da »y gam and carcass characteris‘ cs

The energy leve1 in the ration had a 
moderate inf uen^e on the performance of 
growe pigs Ar mals on NRC leve! of <eed 
were found to be bet*er than animals on 1 b 
per cent |ess than NRC levels in all the 
characteristics except for fat The overs!1 
results obtained indicated that unit cost cf 
product on is less *or animals maintained 
in NRC levei of ration Animals bom in 
season 1 were better than in season I n 
orociuction performance

2 E 'ie c t  of w e igh t a t w eaning and plane  
of feed in g  on the o nset of puberty  of 
mgs
(S E /J2  03 C4 92 /V C (7 /K A U l

Thirty six large white yorkshire weaning 
ftrma es of 8 kg were randomly maintained

on three different planes of feeding with 
respect to crude protein and digestible 
eoeigy viz (i) NRC recommended ‘evel 
as control {ill high plane of 10 per cent 
increase of CP and DE than NRC and (in) 
a lew plane of 10 per cent decrease o' CP 
and DE with respect to NRC from weaning 
to puberty The heavy weaners weie  
having better growth rate daily gam higher 
feed intake and attained puberty earlier 
but the feed conversion efficiency was 
lower Heavy weaners on nigh plane 
attained puberty earlier than animals n 
NRC or low plane diet In both heat y and 
light weaners LP group attained puber'y 
later than the other groups Plane of 
feeding had no significant effect on puberty 
attainment oestrous cycle length and 
duration of pubertal oestrus but weight at 
weanmg had a significant effect on onset 
of puberty The oveiall results suggested 
that heavy weaners on high plane diet are 
most efficient in feed conversmn R^firif-nry 
economy and attainment of puberty at 
younger age

3 In fluen ce  of ch itln  on g row th  and fa tty
acid  com po sitio n  in grow  ng p igs
(S E /06  00 01 91 /V C (7)K A U )

The influence of cmtin in feed on growth 
carcass characteristics blood cell count 
haem oglob in  serum  c h o les te ro l
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triglycecde and *at*y acid profi'e of muscle 
were carried out n pigs Ch tin was fed 
along with standard ration at levels of u 5 
per cent and 1 per cent for experimental 
animaL

D gestibility of cr itm did not ditfer between 
t he two groups The percentage c f 
digestibility increased from three months 
to *v e  months of age and thereafter 
rerraired cor stant Chitm fed groups had 
significantly higher body weight than 
contro l Exper mental an mals had higher 
average daily weight than the controls 
Higher bodv length heights and girths 
and higher daily gams also were observed 
Animals in the chitm fed groups had higher 
feed efficiency and had h gher slaughter 
weight than nine months of age The 
dressing percentage was higher in the 
experimental groups

Tne haemoglob n concentrat on fotal 
e'ythrocyta count total leukocyte count 
and drferenhct let kocyte count did not 
differ Significantly between t^e groups of 
pigs The level of serum cholesterol arid

triglyceride were low in animals fed With 1 
per ce1 t chitm

The fa‘*y acid composition of muscle and 
backfat did not differ between groups

The resdits revealed that chitin had growth 
promoting hypolipidimic and rypochole 
sterolic eifect in pigs It also improved the 
degree of unsaturation in pig meat

4 Effect of administration of iron In the 
growth of early weaned pigs
ISE /07 00 01 91 A /C (71 KAU)

No report received

5 Utilization of elephant energy with 
enhanced system of efficiency
(SE'08 00 00 91/VC (13)IC A R )

Project just commenced Report awaited

S Enzyme kinetic studies in Indian  
elephants
(SE/09 00 01 91/VC /K A d CAR) 

Discontinued

ONGOING EXPERIMENTS

1 Parasitic Sn'estation in Indian eiepharts
(SE/05 0C 01 85/VC/KAU)

To identify tre  parasites in captive and 
wn i elephants 61 e'eohams were screened 
to' versus parasitic infestation it was 
observed t^at 41 were positive for 
strongyles 1 1 fur amphistomiasis 2 *or 
tape worms '2  for Biv ttellooilharia  
specms ard 35 for louse infestation

Ox/c ozanide at a dose rate of 3 mg/kg 
body weight was found *o be very effective 
against cases of amphsstormasis

2 Influence of age and weight of gilt on 
breeding performance and feed intake 
durmg gestation and suckling period
( t  to  01  93/VC /IC A R /PG )

vVork has just started Expersmert is in 
prog ess ana the dafa are bemg cohected

•  • •
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7. Goat and Rabbit

HIGHLIGHTS
•  Synchronisation oi oestrum helps m reduction of man power requirements in goats

•  Genetm qro* p exerted s gn heart nfluence r n birth weight and litter weight in raob ts

•  Local inheritance increased preweamng survivabil ty rn crossbred rabbits

CO NCLUDED EX PER IM EN TS
1 Management efre^ls of synchronisation

of oestrus In goats 
(GFU01 00 03 S’ /VC /ICAR/PG )

S ynchron ization  of oestrus by two 
injectior s of PGF2 alpha at 11 days interval 
was earned out in Malaban and their 
crosses with Alpine and Saanen After the 
T rst injection 75 per cent of the does and 
after the second injection 100 per cert of 
the does came to heat The interval 
between the injection and onset of oestrus 
was 45 93 ±  2 19 hojrs in the case ot first 
and 48 38 ±  2 06 hours m the case of 
second injection The conception rate n  
the contro1 group following mat ngs in first 
second and thira consecutive heats were 
75 90 and 95 per cert respectively The 
conrepuon rate r the synchronised group 
was 85 per ren* Gestation period was 
s grificanllv longer n the treated group

There was "significant reduction in man 
hour reqinrerr ent for looking after the does 
and kids due *o oestrus synchronisat on

Z Genetic body dimensions of Maiabsrl 
goats and its crosses in Kerala
,GR/01 00 04 91/VC /IC A R /PG )

Project completed Fma report awaited

3 C om parative perform ance of pure bred, 
two bred and three  bred crosses of 
bro iler rabbits  In hum id tropics
(C R /02 Co 01 89/VC/KAU)

Tne data collected over a period of three

years was subjected to detailed analysis 
Higher birth weight was recorded in Soviet 
Chinchilla with a mean of 63 2 ±  6 4 gms 
At four weeks and 12 weeks Newzealand 
wh.te had the highest body weight The 
lowest body weight was m Soviet 
Chinchilla x local type At 24 weeks and 
28 weeks highest body weight was 
observed m Soviet Chinch ila x Newzealand 
white Genetic groups exerted significant 
effect on body weight at all ages

G estation  iength was shortest in 
Newzealand white x local with 31 83 ±  
0 63 days The longest was recorded in 
Soviet Chinchilla x local group with a 
mean of 33 13 + 0 12 days The genetic 
group exerted no influence on the gestation 
iength

Littei s ze at birth was highest in Soviet 
Chinchilla x local group with 7 1 + 1 03 and 
lowest in local x Newzealand white with 
4 9 ±  2 63 Litter size was not influenced 
by genetic group

Litter weight at birth was heaviest in New 
Zealand white x Soviet Chinchilla and 
lowest in Soviet ChmchiMa x 'ocal Genetic 
group had a highly significant effect on 
litter weight at birth

At weaning litter size of local x Soviet 
Chincilla was highest followed by pure 
local and pure New Zealand white  
respectively The lowest htter size was
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seen n  So. et C h 'rrh i'la  y Nr-w Zealand Ptf FF Ptf FSand P*d SS were observed
white Genet e qioups had no sign tican* haenioglob.n  po 'ym orphiem was not
efferi on the lider s ze at weaning observed in rabbts

At wean ng Sov t t  Chinchilla x New 
zec'a d wh te had heaviest litter weigh* 
tollo.ved by New Zealand white x local 
Lowest ntte" w eight at w eaning was 
recorded for 'o^a* type T he e'fect cf 
ge .etic g-oops on *he Utter weight at 
wean ng was not jigrifm ant

Highest pre weaning survivabii ty was 
ecorded for local rabbits (82 25 per certt 

The lowest surv vabmty was seen m Sovie* 
Cmnchil a x New Zealand white wi*h 43 5 
per cer t The local inheritance increased 
the pre weaning urvi ability rates

Highest dressing pe rentage w^nou* pluck 
was seen n oral group with 49 68 per cer* 
followed cy local r  Soviet Chinchii a type 
with 46 92 per cent The lowest dressirg 
perrentaqe was seen ir  Soviet C rnch illa  
group with 41 P9 per cent

B ocherr icai polymorph snr> of transfeirir 
post transferrin a id  haem o^obir were 
studied in lot al New Zealand w IV e  and 
Soviet Chinchii a T wo alleies namely Tf A 
and Tf C confribotn g to two ohenotypes 
namely Tf AA and Tf AC were observed 
The posf transferrin alleles Ptf “F a ra  
Pd S“ oontrio^* ng to three phenotypes

4 Genetic analysis of b„dy we ght and 
litter t aits of pure bred rabbits
G R /02 00 02 S1/VC/KAU PG

An expcr ment was conducted to stuciy the 
body weights till slaugnter and certain lit*er 
traits and inheritance of the^e iraits in 
three breeds of rabbits viz grey Giant 
Soviet Chinchilla ana New Zealand white

T re  mean body we ght was highest in 
Soviet Chsncnilla than the other two The 
eftect of sex on the body weight of rabbit 
was not significant in all tne three breeds 
The sire and dam also affected the body 
weight at each stage in all the three breeds

The phenotypic correlation between the 
body weight at different ages was positive 
aenera'ly high ard  tend to decrease as 
deferences between ages ncreased

Erteet of the breed was not significant on 
gestation length Litter size at birth and at 
v earing were sign ficantly affected by the 
'■reed Soviet Chinchi la nad the lowest 
i !ter size at birth and at weaning M<-x mu"' 
pre weaning mortality was seer m Soviet 
Chinoh'lia Mean utter we ght a* weanirg  
wes highest in Soviet Chmch lia

O N G O I N G  FXI* T R I M  ENT's
1 G«netlc s ttu  es» or the immune 

response of tro ller rabbits
/GR/C? CO r  3 --- VC (J) KAU PtA

Huinciai i t  r  ore status by WcV ol ssr^ n 
r >TUritg  r  (■ t i F->j porty t e 'c 
bu^ire rcd I oad e s ra v c De*- t sr-sse i 
n 1 0 f rted  sg ’ i le raoL Tne c» 1 
m eam ed mn response oy w oy * 
contact sc is * v »v *o D n ti or-n oi benzene 
pDNCB) ar d p r  r h •=■ -1 i ^ lu f t r  jPHAM) 
has bPei e J  >■ '1£ 5 L ro i e r
rabb t$ osno'ic qroup s -  and

i"  i  u* <■ th .| art
wd n y  C a  U  tr r /  t. ct

a id  their sssoc ation w*h the^e traits 
nave oeen compiled The data are beirq
analv - t  1

2 A survey on chrom osom al 
•jbo'-rmau*les In goe's

- 6  "0 01 9 i VC - AU‘

nt- Ka votvp a ra  r rcrr osorne analysis 
e’ gi aG wm e u rd e  taker in. Saar en n ip  ne 
’ >' 1 *hfc r c ro .-e s  w ith  M alaba-i The 
Karyo N p ps of a I g e grouos revea ed 

m jc fc  s of au ’o 'o m e s  to med
'■‘t s*-1 g  s a i at w th oox a

Oi p I srp <~4 £ X r  al© -'~ r' A * :
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^asfc > i u n _ » o n »  re*eaied  
di. o^pnti mcipnuic g> 
mu phcnfc’ y X chromosome  
contributed me re thar 5 per cent n* the 
iot3< c npi nent  ier gth fn all ft e breeds 
stjai^j  an3 "t chromosome was the 
sho- cst in as mais w tr repeat breeding 
haryotvp rad d mt levea1 ary chromosome 
abr Grmm 1 /

3 S o t.ii;  e c o r c T i i t  a s p e c ts  of g o a t  

p rcdu i-tfcn  n d iffe re n t farm  hold ings  

(G P /07  00 Oi ^2 P IL (3 ,K A U '

The abject was to dentify constraints as 
perceived by goat *armers and thereby to 
heip’echnologicsfoi eft cieot management

otMaiaban goats T re  worK w i oe initiated 
dursng ’ he rext year

4 C onservation  ana e v a ’uatlon of 
Malabar! breed of goats 
(GR/08 00 01 92/P 'm 3IKAu

Malabar* goats were found to be highly 
pro'ihr with 42 per cent single birth 34 per 
cent tw ns and 24 per cent triplets The 
peicentage of Kid mortal ty w a s  6 per cent 
against 3 0  per cert observed during the 
previous year The reason forthe reduced 
mortality rate could be attributed to the 
wooden piatform in the houses provided to 
Kids
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8. Economics and Extension

LX PF R1 M FM  S IN PROGRESS

Extent o* adoption of In proved dairy 
m anagem ent practices by farm ers of 
Th lruvananthapuram  village
(EE/07 00 0* 92 vCi6)KAU)

T em p oran iy  disc m* nued
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HIGHLIGHTS
•  The prote.n level in the diet of Macrobrachiurn rosenbergn  could be reduced from 35 

to 30 per cent without affecting tne growth survival and feed efficiency by increasing 
the carbohydrate ‘evel from 20 to 30 per cent

•  Lowering the temperature from 30 ±  i °C to 23 ±  1 °C and maintiaming a salinity of 25 
pot were found effecting in increasing the duration and survival rate of Penaeus 
mdtcus seed during transport in oxygen packing and in tms condition 100 per cent 
survival could be obtained for a duration of 4 00 to 4 75 hrs at a packing density of 
500 post larvae/litre of water

•  Spiruhna fusiform is  has been found as an effective substitute for fishmeal in the diet 
of Etroplus suratensis

•  De oiled silkworm pupae has been found a nutritionally better substitute for fish meal 
as an animal protein source in the diet of Chanos chanos seed

•  A production rate of 808 kg/ha/ 5  months was achieved from the monoculture of
Macrobrachiurn rosenbergn  in pokkali field ponds

•  From the biculture of Chanos chanos and M ugil cephalus  in ponds at Puduveypu 
production rates ranging from 1 493 to 1819 kg/ha/year were achieved

•  The hormone progesterone injected at 0 2 mg/g body weight of the prawn has proved
to be capable of giving an impetus for ovarian development in Penaeus mdicus

•  Infestation of the Isopod Ahtropus  sp has been found as one of the serious pest
problem in culture fishes in Kuttanad Application of DDVP (100 per cent EC) at
different concentrations was partially effective in controlling the parasite

•  Application of Povidone Iodine (0 5 per cent w/w available iodine) has been found
effective in containing EUS infections in fishes which were moderately ulcerated

•  Macrobrachiurn equidens (Dana 1852) and M equidens Pillar (Jayachandran, 1989) 
the two closely related populations of palaemonid prawns m Cochin backwaters were 
found to possess constant characters of their own and hence they have been 
separated into two distinct species A thorough taxonomic revision has been made 
and names for the two species has been proposed as M equidens  (Dana 1852) and 
M sulcatus  (Henderson and Mathai 1910)

•  The major determinants of head drooping in prawns were found to be the biochemical 
composition of the arthroid membrane and the easiness with which the hydrolytic 
enzyme of the hepatopancreas are released on post mortem handling and processing
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C O M L L D E D  E X P E R IM E N T S

* Mixed e 'j i t j re  or LB tes  e a ic sn te r  e, d 
Cres. n 'u r  Is n ra a a n o .c u s  In bracklaP 
w a te - i,onc,s
= i Aqua ' J ' 8 i  PVP/KAU)

I ® obiec ive * e f u  iec* w-3,= o assess 
•'te p ro i  ruV  t L ca ic a n te r  in
, rtrK ish v mpr pc u s w he re  F lap .a  a 

~u ltu ieu <-> 'u ia q t  hs » and to detesmn e 
the qua ’ ta tw e  and quan tita tive  p uauct on 
rate of T i ap.a

Repeated experiments showed tnatTilap a 
s a r dea forage fish for l. ca lca ite r  
Amo ig the different ratios triea 1 1 0  and
1 13 respect'vely of L ca lca r,te r and O 
T o ^ ^ a m h ic u s  we e found good for 
attaining better grow*h and product on of 
ooth the spec.es at a stocking density of 
5 000 nos ha

2 Effect of eysstalk ablation on growth 
ana reproduction of M acrobrachlum  
equldsns  (Dana)
(F1 Aqua 1 21/91 °G 0  KAU PG)

The project was ('a rried out to study 
whether eyestaik ablation has any effect 
on the growth of the prawn and to assess 
its infiuerce on the ovarian development 
spaw ning brood d eve lo p m en t a rd  
spawning

In the experiment conducted m females for 
a period of 60 days eyestaik ab'ation was 
found to enhance ovarian development in 
terms of the number of spawns per female 
Fecund ity  ab so lu te  fecu n d ity  and 
incubation period w ere not signifscant'y 
affected adnough a marginal increase in 
absolute fecundity could be observed

In males it was found that growth rsfte and 
cheliped development were sigmficantlv 
better in abiated ones Further contrary 
to that observed m females there is a 
significant effect for destalking on growth 
in maies

3 Culture cf S p ',u llna  fa s fo u r  *  and its 
avalusti&n a# a protein s ^ rc e  *n the 
diet of E tro p u ls  sura ten s ,s
F Aqua ? i  9 PGD >vrtU/PG

Th ~ ljf  ctiv e of tne exoenment was nass 
u .iture 4 S fusi o rmib ard  to eva uats its 
utility as a d etuiy protein so rce ’ or 
E irop ius  6 d 'a ie nbi3

From the culture done in five different 
med>a Zarrouk medium CFTRI medium 
w.th procaire improved C FTR 1 medium 
and rural waste medium it was fourd that 
Zarrouk medium is the best fol'owed by 
CFTRi medium

Sn the iwo mass cultuie med a tested the 
rural waste and sewaqe better growth 
was observed in the former

The FCR /  E su ra tensis  was found to be 
significantly influenced by S p iru linaprotem 
and the best conversion ratio was obtained 
at 35 per cent prote n level SpirLhna 
protein  also  in c re a s e d  the  p ro te n  
digestibi'.ty ra<e the protein eificiency ratio 
and the p ro du ctive  pro tem  v a lu e  
Experiments showed that fish meal protem 
in the diet of E su ra tens is  can be replaced 
upto 50 per cent with Soiruhna  protein

4 infestation of crustacean parasites in 
carps
(F1 Aqja 1 23/91 PGD KAU PG)

Since the student left the course no work 
was carried out and subsequently the 
project nas been terminated

5 Effect of yarious giowth promoters in 
the diets ot M acrobrachlum roaenberg li 
post larvae
(F1 Aqua 1 24/92 PGD KAU/PG)

The objective of the study was to evauate 
the growth performance and conversion 
efficiency of M rosenbergn  with selected 
hormones vitamins and chemicals as 
growth promoting substances in the diet
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and to determine the optimum level ot 
selected substance which show positive 
response to better growth

Amo^g tne various growih promoteis tried 
(ihvroxme pooam -and OA/tetracyclme) 
oxvtetracv c snowea the best result with 
a specific growt re'e of 2 62 protein 
&iit enc, fatio of 0 07'’ end productive 
f rote •> vaiue of i3 4 7 1 icorpo at on o*
growth p'c note's in 'he feed la^ rna'ked y 
reduced tfie food cer’ version rat.c of the 
test prawn Lowest FCR was obta ned for 
the post 'arvae ted with oxvtetrarycl ne 
incorporated d ie1, while the highest was 
tar the control diet tne range being 2 9s 
4 36

The average survival rate during the 
experiment was C9 6 per cent 1 he prawn 
fed on cxyteuaevcline rcoiperated d ef 
gave the maximjm survival of 72 t  pe 
cent

Fiom the experiment conducted m orderw  
find out the optimum rate of oxytetracycline 
for gett ng the best result it was found that 
10 mg/100 g of feed is the optimum level

6 C o n d it io n s  fo r  o x y g e n  - p a c k e d  
transporta tion  of Penaeus ind icus  seed 
(Ft Aqua 1 25/92 PGD KAU/PG)

The purpose of the study was to enhance 
the survival rate and duration of oxygen 
packed Penaeus indicus seed in 
transporta tion  In the experim ent 
conducted in closed type respirometers 
(136 ml capacity) to study the oxygen 
consumption rate at varying packing 
densities (200 300 400 and 500 PL ) 
sa lin ities  (20 25 and 30 ppt) and
temperatures (30 t  1°C and 23 + 2°C; it 
was found that the least oxygen  
consumption rate was at 25 ppt Lowering 
of the temperture from 3 0 + 1 °C a n d 2 3  + 
2°C  resu lted  in reduced oxygen  
consumption rate With the increase in 
packing density the oxygen consumption 
rate decreased probably due to the 
increased falling rate of ambient oxygen 
with increase in the number of shrimps per 
unit volume

‘n another experiment to study the effect of 
packing densities  sa lin ities  and 
temperatures on the duration and survival 
of oxygen packed seed dur.ng 
transportation in specially designed hard 
plastic containers under uniform pressure 
of oxygen showed that at packing densities 
of 200 300 400 and 500 PL/I the PL 
cojld pe transported w in  100 per cent 
survival upto 6 5  8 5 3 2  5 0 2 0  2 6
a n d 1 25 a n a l 5 hr at ambienttemperature 
o *30+ 1°C  respectively Withthelowering 
ot temperature from the ambient level or 
3Q + 1°C and 23 ±  2°C the safe duration 
cot Id be increased to 22 0 42 5 8 25
9 0 6 25 6 75 and 4 0 4 75 hr
respectively at the above packing densities 
The major cause of mortality w.th increase 
n packing density was observed to be 

cannibalism

A salmiiy range of 20 25 ppt gave bette' 
suivival rates as compared w th that of 30
ppt

Experiments were also conducted to study 
the effect of in*roaucing inert habitat 
m ateria l in the packing medium on the 
duration and survival of oxygen packed 
seed with hollow transluscent plastic straw 
(10 15 mm bits) in the ratio 1 2 (bit PL) in 
specially designed containers of 600 ml 
capac ty under uniform oxygen pressure 
at ambient temperature of 30 + 1°C and 
salinity of 25 ppt Observations showed 
that incorporation of habitat did not 
significantly alter the safe duration of 
transport m the various packing densities 
However this resulted in longer duration 
at the later period of transportation in higher 
density packings of 400 and 500 PL/I

7 Evaluation of d iffe rent p rotein  sources  
In th e  fo r m u la te d  fe e d  fo r  
Macrobrachiurn rosenbergll 
(F I Aqua 1 26 92 PGD KAU/PG)

The aim of the project was to find out the 
best protein source in the feed for the 
juveniles of M rosenbergn  taking into 
consideration the availability acceptability
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and economics and to work out the optimum 
protein starch ratio in the feed using the 
selected source of protein

Among the f »e protein sources tried clam 
meat prawn head waste squid waste 
squilla meat and silk worm pupae clam 
meat was found to be the ideal one From 
the experiment conducted to evaluate the 
best protein caroohydrate ratio in the diet 
of M rasenherg ,i juveniles using protein 
levels of 35 30 and 25 per cent and 
carbohydrate levels of 20, 25 and 30 per 
cent it was found that lowering the protein 
level f om 35 to 30  per cent could be 
achieved by increasing the carbohydrate 
level from 20 to 30 per cent without 
affecting the growth surviva1 and feed 
efficiency

8 A d ap tive  tr ia ls  on cu lture  of C larlus  
b a tra c h u s  in  b r ic k  f ie ld  p o n d s  of 
T h ris s u r d is tr ic t
(F I Aqua 1 42 /92  M NY KAIA

No work could be carried out under the 
project due to lack of manpower and 
infrastructure facilities and hence it was 
terminated

9 C o m p ara tive  s tudy on ce rta in  aspects  
of th e  b io lo g y  o f M a c ro b ra c h iu rn  

e q u id en s  (D ana, t8S 2 ) and M  equ idens  
P illa l (Jayach an d ra , 1989)
(F2 FB 1 05/91 PG D KAU/PG)

The study was aimed at establishing the 
taxonomic status of two closely related 
populations of palaemonid prawns in the 
Cochin backwaters arid also to study their 
general biology Detailed investigations 
on the m orphological morphom etric  
m eris tic  leng th  w e ig h t re la tio n sh ip  
electrophores is  and oogenesis were  
carried out The study established that 
each population possesses constant 
characters of its own and hence they are 
separated into two distinct species The 
oogenetic pattern in the two species are 
entirely different In the light of the 
o bservations  a thorough  taxonom ic  
revision has been made and proposed 
names for the two species as M equidens  
(Dana, 1852) and M  su lca tus  (Henderson 
and Mathai 1910)

10 E ffe c t of c e rta in  p e s tic id e s  on th e  
developm ental b io log y  of a C ich lid  E  

eura ten s ls  (B loch)
(F2 FB 1 07 /93  PGD KAU/pG)

As the student has left the course no work 
was carried out and subsequently the 
project has been terminated

11 S tudies  on dep ura tio n  of ed ib le  o yster  
C rassostrea  m o d rasens ls
(F4 PT 1 05 '90  PGD KAU/PG)

Since the student has left the course no 
work was carried out and the project has 
since been dropped

12 in v e s tig a tio n s  on head  d ro o p in g  In 
head-on processed  praw ns
(F4 PT 1 07 /92  PGD KAU PG)

Studies on P e n a e u s  in d ic u s  and P 
m o n o d o n  show ed that the  m ajor  
determinants of head drooping in prawns 
are the biochemical composition of the 
arthrodial membrane and the easiness 
with which the hydrolytic enzymes of the 
hepatopancreas are released on post 
mortem handling and processing

13 in ves tig a tio n s  on the e ffe c t o f p urg ing  
the freshw ater praw n M acrobrach iurn  

ro se n b e rg ll in e x te n d in g  its  ice  

storage life
(F4 PT 1 98 /92  PG D KAU/PG)

M rosenbergn  collected from culture ponds 
and maintained in large FRP tanks with 
mud at the bottom and with constant 
aeration were used for "the study For 
purging 50 per cent of the prawns were 
kept in large cylmdroconica! FRP tanks for 
15 hrs with constant ae ra tio n  and 
continuous flow of freshwater 50 per cent 
of the purged animals were dipped in 1 
ppm chlorinated water for 1 hr and then 
stored in 1 1 >ce Analysis of stored 
samples taken at 0 3 5 8 and 9th day 
intervals for AAN TVB NPN acid soluble 
ash TPC and sensory evaluation showed 
that the prawns purged in running water 
were better than the chlorine dipped and 
unpurged samples
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EXPERIM EN TS IN PRO G RE SS

1 D e v e lo p m e n t  of b ro o d  s to c k  end  
hatchery p roduction  of Lates ca lcan fe r
(F1 Aqua 1 14/69 PVP KAU)

Specimens maintained as brood stock 
although reached a weight range of 4 5 
6 5 kg d,d not show any indications of 
advarreu gonadal maturity Further the 
anpjai growth rate has come down to 145 
g at tne end of the 4th year against 338 g 
dur.ng the 3rd year

2 O ptim isa tion  of fac to rs  to  m axim ise  
prawn production
(F i Aqua 1 15/89 VYT KAU)

The salinity during the year decreased 
drastically in the farm ponds making it 
unsuitable for prawn culture The salinity 
during the year in the prawn culture 
season ranged from 2 9 to 7 9 ppt only as 
against 9 90 to 14 73 ppt in 1992 93 
Hence no progress was made under the 
project

3 In tensive cu lture  of g iant freshw ater 
prawn M acrobrach lum  rosenberg ll In 

pokkali fie ld  ponds
(F1 Aqua 1 20/90 PGD KAU)

During the year two culture trials were 
carried out one on monoculture and the 
other on polyculture with fishes Under 
monoculture the prawn was stocked @ 
30,000/ha In polyculture the prawn was 
stocked @ 9 500/ha along with fishes @ 
3 000/ha in the ratio 1 3 1 1 6  respectively 
for Catla, Rohu Silver carp Grass carp 
and Grey mullet Tne size of the prawn at 
stocking was 16 mm/230 mg in both the 
cases In monoculture the prawns were 
fed with pelleted commercial prawn feed 
daily at an approximate rate of 5 10 per 
cent of the body weight Dense bloom of 
the blue green algae M ic ro c y s t is  
developed in the pond was effectively 
controlled biologically by introducing 
Eichhorma  so as to cover about 10 40 
per cent of the surface area

In poly culture small quantities of groundnut 
oil cake and wheat bran were provided as 
supplementary feed for the fishes daily 
during the first three months No separate 
feed was given for the prawns Following 
the heavy rams in September October 
the water pH dropped from 7 0 *o 5 0 due 
to the leaching of the acids from the desilted 
mud kept on the bunds into the pond 
Since there was doubt about the survival of 
the prawn and fishes due to the sharp drop 
in pH no further supplementary feeding 
was given

In monoculture harvesting was done after 
5 months and a production rate of 808 kg/ 
ha/153 days was achieved as per details 
shown in Table 1 Eighty per cent of the 
harvested prawns attained a marketable 
size with a mean weight of 42 0 g and they 
contributed to 92 per cent of the total 
production A conversion rate of 3 6 6 0 
was obtained for the supplementary feed 
given The cost of production was 
Rs 88 20/kg of prawn Supplementary feed 
accounted for 69 71 per cent of the 
production cost while cost of seed 
accounted for 21 04 per cent

In polyculture harvesting was done after 
158 days and the prawn production rate 
was 125 5 kg/ha/158 days with a retrieval 
rate of 53 58 per cent and a final average 
weight of 24 66 g per piece Of the 
harvested prawns 46 per cent showed an 
average weight of 34 6 g forming 64 5 per 
cent of the catch by weight Among the 
fishes the carps were almost completely 
lost most probably due to the drastic drop 
in pH M ugil cephalus  on the other hand 
showed a retrieval rate of 45 43 per cent 
although the growth was poor (average 
weight 150 g) The total fish production 
amounted to only 132 kg/ha/158 days A 
noteworthy observation from this was that 
while the carps could not withstand the 
acidic condit.ons the prawn apparently 
did not show much difficulty in withstanding 
the same
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Table 1 Prod jet on deta is of M osenbergi 
m vulture

f P o  d  a r * a

i ^
j H e a r  r g  p** 01

i
I| 3 a ^
Ii
j i r t a  sî s

$ S  z &  &  r e  v & ± f

~'©»? eva

Pr ictiiCtooi 

P cdL.c* on rt» e

? 7v<0 

t5"* d a y s

6 8 °1  o 5

5100 nc«- 

{ i0 0 k  r <t)

16 £

(av 36 by g

3 745  to

/<  43%

137 4u kg

80S *4 kg f a 1 ^3 

days

4 S e le c t .v e  b re e d in g  o f g o ld  f is h  
C arass iu s  a u ra tu a  and b 'e e d m g  and  

rearing  of a few  se lec ted  o rnam enta l 
fish e s
(F l Aqua 1 ?7'92 PGD KAJ)

Selective breeding trial conducted with 
single tail brass co oured mate and fan tail 
red coioic^ female gold fish showed tne 
following cf a rai ter.stirs in the progeny 3 
morphs af*er hatching 23 S pnr cent
show ed both th e  m ale  parent
characteristics (smg'e tail and brass color) 
and 19 43 per cent showed both the female 
parent cnaracteristic (fan tail and red color) 
while 57 05 per cent showed mixed 
characters of the parents

As for color brass color w th 67 69 per 
cent showeo its dominance over red color 
and among rhe tail characteristics fan tail 
with 63 60per cent was dominant Furtner 
stuaies are in progress

5 G row  o a t c f g ia n t fre s h w a te r praw n  

M acrobrach iu rn  ro s e n b e rg il a lone and  

along w ith  f is h e s
f1 Aqua " 30 92 PGD KAUI

An e xp erim en t on po lycu ltu re  of 
M acrobrach,um  and carps (grass carp 
silver carp rohu end mrigal) was staged m 
October 1993 at a stocking density of

25 ( oo/na at 4 1 ratio  A ssessm ent o* 
q ro w tr conducted ader 3 ^ o r th ^  showed 
th a t w in  e th*3' q (ow rh o f c ^ .p s  w as 
s te t.s factory the q o .th  of ^raw rt was 
verv Sow e a c h r .  o h v  12 g

6 Cu to re  o f !► *- e i r l  s.do‘  £ * i o - } l . i b  

sura tens is  n h c r re s te a i r  jn d s
r 1  A q  a  1 3 9^. K

Pi ar'spnt w „ rust vaiea n '’ d f e i  
per is of 60 i dr d K S  rn > 1 at a 
density of 5000/ha Since the Water levs- 
went down in the po ids the n sh  was 
harvested after about 7 months In pond 
the fish grew to only 8 8 g wmle m pond h 
it reached 73 5 g

7 Standardization of oxygen packing and 
transporting  o r o c e d u .e  of 
Macrobrachiurn rosenbergn  seed
(F 1 Aqua 1 32 92 PGD KAU;

While part of the technical programme was 
carried  cut the rest could ro t  be 
undertaken for want of *he required number 
of ‘ he seed of the required size and of a 
smgie b.oodstock

8 Induced maturation and spawning of 
penaetd prawns for commercial larval 
production
fP1 Aqua 1 33 /92 PGD DFK<

Since the project leader was away on 
deputation not much work was carried out 
under the p ro ject H ow ever som e  
preliminary testing of the effect of inducing 
agerts was done and it was found that 
progesterone was capable of giving an 
mpetus for o v a ria r developm ent m 

Penaeus indicus

9 In tensive cu lture of fish In 
brackishwater ponds
(F1 Aqua 1 34 /92  VYT KAU/

Three culture trials one on polyculture of 
milk fish stripped mullet and carp in the 
ratio 3 6 1 second on biculture of milk fish 
and carp ,n 1 4 ratio and the third on 
monoculture of pearl spot are in progress 
In all the three stockma was done @ 5000/ 
ha

210 Kerala Agncu tu al University Research Report 1993 94



W ide fluctuations in sa 'im ly  showed 
adverse effect o r the development of 
phytoplanktcn either specific ‘ 5 io w  saline 
cr hi^h sa1 ne req me Cor bmed with this 
tne shci'low nature of ponds 10 4 0 e m;
^T«ectpd qrowtc rate o* fist es The  
exper 'rent 0 n progress

*C P r e d u - tu  -» te c h n iq u e s  fo r  neea of 
peat U p  3t E t o p iu s su ra te n s is  
c Ac, a 1 J i  q ;  v y ’  <A0

Fur rc.reasirq 'he production of seed 
selected numbe. of brood fishes are being 
reared sr separate ponds Based on the 
quantum of produchon from the afferent 
s’ ocking d-nci* es the optimum density 
can he idert fiea based on which tne 
production from t area can b® increased

11 S tu d ies  on the e ffec t of tu rb id ity  on 

g ro w th  a n d  p r o d u c t io n  of 
braw Kishw ater fishes
'F1 Ac a r UP/92 PVP KAJ;

.n ordei to study the effort of turbid iy on 
growth and production uf fishes an 
exper rnent was carried out on the biculture 
of C hanos chanos  and Mug I cepha! is  in 
three ponas ai Puduveypj In pond 1 no 
tidal water excr ange was allowed and 
manuring andfe®d ng were alone in pond 
2 frequent t dai water exchange was 
allowed in add tional to manuring and 
feedirg  In pond 3 frequent tidal water 
exchange was a lowed out without feeding 
and manuring The production rates 
obtained from ponds 1 2 and 3 were 
respectively 1819 1781 and 1493 kg/ha/ 
year

Results showed that there was some 
correlation between fish production and 
sediment load s nee the maximum turbidity 
was found in pond 3 with lowest production 
and the minimum in pond 1 with highest 
production Growth pattern of C chanos 
was also similar However the excessive 
turbidity in pond 3 did not adversely 
affect *he growth of M cephalus

A second experim ent unaer this is in 
progress with the two species C chanos 
and M cephalus

12 S tu d ies  on the  re p ro d u c tiv e  p h ys io lo g y
and induced  b reed in g  of grey m u lle t
{FI Acsua 1 37/92 PVP KAU;

External examination of brood fisn stock 
maintained in ponds did not show any 
appreciab le advancem ent m gonadal 
ma urity and hence breeding trias  nave 
not yet been taken up

1 3  p is h  d is e a s e s  an d  t h e i r  p o s s ib le
re la tion  to  aquatic  p o llu tion  w ith  specia l
>eference to  K uttanad  K era la
\F 1 Aqua 1 38 KUM KAU)

The EUS incidence recurrence was noticed 
for the 3rd consecutive year during June 
July months in 1993 Although the outbreak 
was less serious almost 80 per cent of 
Channa s tna tus  was found affected during 
th s season also It was also noticed in 
other species like Puntius H eteropneustes  
G cbius and M astacem belus  although less 
a^ure For the firs* time during June July 
larqe scale mortality of water snakes was 
noticed in the area No external symptoms 
such as ulcerations on the body were 
visible

Detailed studies on the haematology and 
histopathology of diseased fishes showed 
that an absolute decline n erythrocyte 
counts and an abnorm al increase in 
leu co cytes  w ere  c h a ra c te ris tic s  as 
observed in the previous years This also 
ind icated  la rge  sca le  p ro lifera tion  /  
infiltration of macrophage in the sinusoid 
spaces and parenchym cells of the liver 
obviously ind ica tin g  in flam m atory  
reactions

Screening o f a few chem otherapeutic  
agents against EUS Nacl dip Iodine 
solution (10 minute dip) Povidone Iodine 
(0 5 per cent w /w  a v a ila b le  iodine) 
application and application of CIFAX an 
agent reported to be effective by Central 
Institute of Freshw ater Aquaculture  
carried out revealed that application of 
povidone iodine was equally effective like 
CIFAX in containing infections in fishes 
which were moderately ulcerated For 
severely ulcerated fishes none of the 
treatments were effective
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Survey conducted ind'cated that infestation 
or isopod A htropus  sp is one of the serious 
pest problems in i  ulture fishes in Kuttanad 
Electron m croscopic studies on the 
isolated paras te and also on tne ill lamellae 
attacked showed that the parasite „auses 
extensive damage to the host gill epithelium 
and c p e rc u ia t tissu es  resu iung  in 
extensive haemorrhage The aftected fish 
becomes emaciated due to anaemia ard  
even*ja llys  ccumbs to death No remedy 
is till known for th.s

Treatment with 2 5 per cent Naci solution 
dip oath in K M N 04 solution at 10 ppm for 
2 hrs dip in formalin at 15 25 pom ana 
application of DDVP (100 per cent EC) at 
different concentrations showed that only 
the last treatment was at east partially 
effective

14 Aquaculture in Karl lands of Kuttanad, 
selection  of species ana 
standardization of culture techniques
(Ft Aqua 1 39/92 KUM KAU)

Studies on fish culture were undertaken at 
RARS Kumarakom in areas where acid 
sulphate field conditions existed Liming 
followed by heavy organic manuring (@ 1 o 
ton/ha of cowdung slurry; and application 
of urea @ 200 kg/ha and mussoriphos @ 
500 kg/ha helped to bring pH to near neutral 
conditions *rom the usual range of 4 5 
Carps (Catla Rohu Mrigal and Cyprmus) 
indigenous species H eteropneustes  and 
Anabas scandens  and tilapia were stocked 
in d iffe re n t co m b in ation s  in the  
experimental ponds

By the management practices adopted 
pond productivity could be enhanced and 
pH kept at a near neutral regime In 
summer when water level went down to 
abnormally low levels resulting in drop of 
pH to 5 5 mortality of bottom dwelling fish 

Mrigai occurred But other fishes were 
not affected

The preliminary results indicate that no 
single practice is effective in combating 
acidity in Kari lands and only a combination 
of practices can be effective The following 
practices are found useful

1 Application of high dose of farm yard 
manure combined with liming

2 Maintaining higher water level in the 
pond tnan the teeder channels so that 
seepage water always flow towards 
outside (Acid ty conti ibuted by the dike 
soil is more than that from sufasunace 
bottom soil)

3 Maintaining high plankton product vity 
n the pond by resorting to periodic 

inorganic fertilizer app1 cation

4 Maintaining high dissolved oxygen 
levels in the pond water either by 
pumping in w ater o r '©sorting to 
artificial aeration

Studies on performance of different species 
of fishes as to their tolerance of kari land 
conditions are continued

15 Fish crop-livestocx integrated farming 
system In coconut gardens of the 
Kuttanad tract
(Fl Aqua 1 40/92 KbM KAU)

No work has been reported under the 
project during the year

IQ Rearing of giant fresh water prawn 
M a cro b ra ch iu rn  ro s e n b e rg il  In 
freshwater bodies of Kuttanad Kerala
(Ft Aqua 1 41/92 KbM KAU)

No work has been reported under the 
project during the year

17 Induced maturation of Penaeus Indicus  
with exogenous hormones
(F1 Aqua 1 43/93 PGO KAU/PG)

Experiment was conducted to evaluate 
the e ffe c t of p ro g e s te ro n e  and 
progesterone combined with Tocopherol 
on ovarian development of P ind icus  and 
to arrive at the optimum level of the same 
to induce full ovarian development The 
hormones were injected into female prawns 
above 13 cm length in three different doses 
(0 05 mg/g 0 1 mg/g and 0 2 mg/g body 
weight) The results showed that there 
was not much d ifference  in ovarian  
d eve lo p m en t betw een  the  d iffe re n t  
treatments
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Analysis of the Gonado Somatic Index of 
the ovaries showed that the G S I values 
of Progesterone treated shrimps as 0 2 
ug/g body weight and itdiffered significantly 
iron  that of the others

The overall survival rate of the treated 
prawns were high (87 26 per cent) and 
there was not much difference between 
the t eatmerits From the study it was 
concluded that progeste'on injected at 0 2 
mg'g body weignt of the shrimp is capable 
of giving an im petus for ovarian  
development in P mdicus

18 U tilisation  or s ilkw orm  pupae as feed
for selected  species of brackishw ater
and freshw ater fishes
tF1 Aqua 1 44 93 PGD KAU)

Laooratory experiment conducted with 
C hanos chanos  seed with de oiled 
silkwork pupae based diet with 0 per cent 
20 per cent 40 per cent 60 per cent 80 
percent and i 00 percent replacement of 
fish meal showed that the FCR of the 
various diets ranged from 9 3 per cent m 
0 per cent to 30 18 in 100 per cent 
replacement of fish meal The survival 
rate ranged between 83 100 per cent The 
PER was 0 26 in 0 per cent ana 0 76 per 
cent in 100 per cent replacement of fish 
meal The percentage of wet weight gain 
was 150 20 in silk pupae based diet 
whereas it was only 27 76 per cent in fish 
meal based diet

The results showed that nutritionally silk 
worm pupae is a better subst tute for fish 
meal as an animal protein source in the 
diet of fishes

19 in tens ive  cu ltu re  of fish  in running
w aters
(F1 Aqua 1 45/93 MNY KAU)

The work has not yet been initiated due to 
the lack of facilities and a proposal has 
been submitted to ICAR for funding

20 Intensive farm ing and seed production  
of m o n o s e x  t l la p la  ( O re o c h ro m is  
m ossam bicus)
(F1 Aqua 1 46/93 PVP KAU)

The seed required for conducting the 
experiment has been collected locally and 
it is being reared with supplementary feed 
for attaining the required size for stocking 
the cu'ture ponds

21 A g ricu ltura l cropp ing  pattern  su itab le  

for a coconut fish  farm ing  system  in an 

accreted w etland
(Ft Aqua 1 47 /93  PVP KAJ;

The site required for conducting the 
experiment has been selected and initial 
land preparation forthe experiment started

22 C h ro m o s o n a l and  e le c t r o p h o re t ic  
studies of certa in  palaem onid  praw ns  
of Kerala
(F2 F 3  1 06 /92  PGD KAU)

B ecause of the non ava ilab ility  of 
specimens the work could not yet be carried 
out

23 S tudies on wave re fraction  along the  
shore line near Kochi
(F3 FH 1 01/90 PGD KAU)

Computer programme for wave refraction 
is being finalised Subroutines depth refrac 
curve and writer have been finalised 
separately and the subroutines have been 
combmeo with the mam programme This 
is to be checked and finalised before 
running a trial data Then the actual data 
which is being obtained will be run for 
obtaining the results

24 Preparation  of reagent k its  fo r on the  
spot assessm ent of w ater q ua lity  in 
fish farm s
(F3 FH 1 02/93 PGD KAU)

Formulation of reagents and qualitative 
studies have been carried out Further 
work is in progress

•  • •
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Faculty of Agricultural Engineering 
and Technology

HIGHLIGHTS

•  Modifications were carried out on the tractor operated paddy harvester and was 
successfully demonstrated to farmers with an average field capacity of 0 5 ha/hr

•  Wdh mproved concave the how through paddy thresher was found to give maximum 
thiesh ng and winnowmg eff ciencies w.th 1000 1200 kg of cleaned paddy per houi

•  A power operated arecanut aehuss\ar was designed and fabricated and found 
satisfactory

•  The best season for paddy cultivation in “Kari” soils of Kuttanad is August to 
November

•  A spacing of 30 m is recommended tor laying out sub surface drainage in Kan lands 
of Kerala to obtain an average gram yield of 4 6 tonnes/ha

C O N CL UDE D EXPERIM ENTS
1 H ydrologica l studies on Kuttanad river 

b a s in  w ith  s p e c ia l re fe re n c e  to  
T h o tta p p a lly  S p illw a y  and  
Thanneerm ukkam  R egulator
(A E /01 /0 0 /1 1/90/TN R 'K A U /PG )

The student has discontinued the work of 
the above project

2 S tu d ie s  on th e  e ffe c ts  o f v a rio u s  
param eters on the perform ance of petti 
and para
(A E /0 1 /0 0 /0 5 /9 1 /TN R/KAj /PG)

Studies for optim izing the speed of 
operation and evaluation for the eff.ciency 
for the various design of impellers were 
carried out An optimum pump speed for 
high level of efficiency at relatively higher 
head nas been found to be 330 340 rpm 
for a 15 hp petti and para The detailed 
analysis ot the perform er ce curves 
obtained from the tests with four bladed

five bladed and six bladed impellers clearly 
established tnat the optimum number of 
blades in the impeller is five for a 15 hp 
petti and para

3 S tu d ie s  on tra c to r  m o u n ted  p addy
reaper
(AE/01/0Q/08/S1/TNR/KA J /P G )

Detailed studies and modifications on the 
hitching and power transmission system of 
the newly fabricated 2 2 m  wide paddy 
reaper were carried out Weight transfer 
studies indicated that the wheels were not 
affecting  the s tab ility  The power 
requirement for various components were 
aiso carried  out A fter successful 
modifications the reaper has the average 
field capacity of 0 5 ha per hour The crop 
s neat'v narvestea without loss of straw 
and is conveyed ard winnowed without 
ar> shattering loss of paddy It is 
established that the tractor operated reaper
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is So tab le  *o Ke a a w 'mrh Saves cm a> u r f 
of Rs SOP p r

4 Design development «md *e*tmg o* a
esshewnut dece rtics to r
iAE 01/00/08 91 P3>

A m a in 's 1 v te 'a C s u  'a » l  p a p j I
deoor*ira to '' ~ sig iea  dt i pi ,pec  e rd
e/o iU c*ed " I  ^ a ;cr parr«- -* *jo  ^
a^sernb > 2 .  DC -*'• ^  e> -t - s v
l k3ge u r  if  I, \r> w n  *- 'v c 
fixed on a work t-<b!e

rne steam ed < a s rew nu t is d aced m art all* 
o=tween th<- top a to  bot‘ r r i  b ?des ' jp o r  
press ng tne p°da< the  top and bo fnm 
olades s i t  t- - t tw o long sides ot the nut 
The tw o bottom  b lades a te  t 'e r  opened 
wide w ith  a can sputt ng ’ ne shU i >r*o two 
halves T he uerno> (s re 'eased ■‘ ron the 
shell The e l ic i t  ncy tn d e co itiru tin g  is 86 
per cent wh e tf e percentage of the number 
of xerne ls dam aged is 12 The ra p a t ty of 
the m achine is 920 nuts/h  The imp r  ta r t  
phys ica l p rc p e r tes of nut'- we e a lso 
studied I* s kin i ey soaped Its mean sizs 
ts 32 40 mm long 24 60 mm w ide an*' 
17 60 mm tn cn ' r he average ke rre  size 
ts 26 00 m r  iong 17 20 m n  w ide a n t 
12 00 mm th u k  The average th ickne .,s o 
the she ll s 3 20 nm The average weigh! 
of the nut is 7 0 g w h ile  tha* of tne kernel 
is ? 1 g Cons dering its perform ance tne 
m echanism  is sound It is recom m ended 
fo r fu rthe r s tud ies and m odifica tions

5 Design, replication and testing of an
arecanut dehusker
(AE/01 /00/91 ,/TNR/KAU/PG)

A pow er operated a iecanu t dehusker was

df sior ed deve 'ooed and its D^rf muHce 
es. r  l j  3U  d

r i t  -ijor t a ‘ s a e the *• i , j r<er f e e  Jet 
icad  p d ip  ( ^  ,<■■• s p s v  ;> a i., e

Tict ">r p ia ie  an d  p p - t  °  ’ -» d~  

recb v ° s  he o ia d “ d T  t rc n *h t  hc^pr-  

~.nd je vers H i *’ r' 'rw e T i s
r T  P S 'P  i r “  W (. l i t  r ia  TQ 

co " g  r  i  u i e e-»d (. ia tu  T l 
tenth * ‘ h e iJ i  pec i** ! • r  a riu tr  *-
ke !=>i s e e - t i  d out r u r ^ g  i  ‘ f p '•mt j n  

*'r s h <  j  f  a te  a n a  >np r u n  a lOved A 

*. ng e p h a > e  0  5  hp muter op<.ta*es the  

n a c s ne

r.o m  the stud es * t  opt rr u r  set jp  oi 
»t e m i " h  id  fo r  d e n  t g m ax m u m  
d c fu sk  n g e h i ieo y e rd lo w e  pareen’ aqe 
g( toe nu rroe r of kern J s  daineged is at a 
speed o f 35 rpm biade anq a of 6C deg  ee 
and s ot angle o* 140 oeqrec At th s &er 
up tre  machine g a r  ou tpu t of a 0 kg 
dneo f r j  r/h w th 84 5 per r e r t  dehusking 
eThoienrv

S Evaluation o f d rip  and conventions! 
method o* Irriga tion  In coo l season 
veaetdhles and to evaluate trie water 
re q jre m e n t oi coo season vegetables 
(AE/ui uO/u9v/A(fB/KAoi

Drip i r gution was s ign ifican tly  superio r to 
oasin irriga tion  W tn halt the quantity  of 
w ater applied in basin method drip method 
gave superior y ie ld  A bout 41 per eenf 
increase in yie la  and 180 per cent increase 
in w ater use e ffic iency were noted in drip 
method IW /CPE raho o f 0 5 was found  to 
be the optim um  irriga tion  schedule  fo r 
cabbage W ater requ irem ent fo r cabbage 
was found to be 618 mm

F X P E R J M E M  S IN P R O G R E SS
1 Studies o ' w ick Irriga tion  system fo r 

cropping n r fia t roo f terrace 
'AE/0‘ C C 91 TNR KAU,

To e va lu a te  k e pe rfo rm a t ce o* w c k  
irnga cn m cc  ̂ p a ris c ii w ith  dr >• and 
convppt>ura .n g a tio r  me*! ods on a ,o U

te r race a study Was conducted The 
resuhs oota ned from  *he study are to be 
analysed Physica l observa tions showed 
tha t the crops under w ick irriga tion  system  
w e 'e  h e a lth y  and  w a te i a p p h c a t io r  
eff ciency was more m th is method
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2 Soclo-econrntc feasibility of selected 
faTn Implements for  rice cultivation
'AE O’ C 0/0VC 2 3 'P TB /K A J)

Ail 'f i t  tn a 's  were com pleted during 
Sept“  ̂ L.er 934 The tabu'ation and

cT tne da'a arc in d ogress

3 E v a iu a tk r  and m o d iflc a fio n * o ' pcw e
i *>r opersted paddy reaper 

(AfcO )C n  3 k a j /PG)

a  verl „ai conveyor "paper wmnowei wth  
1 6 n  widtn was mounted on a u  HP 
Mitsubishi Dowe 'slier The successful 
field tests can eo at KGAET farm gave a 
held capacity of 0 4 ha/hr An auxiliary 
gear box was designed a id  fabricated to 
transmd poVk r 'rom the rotcvator gear 
Fortner fieid ti als are in prog ess

4 Development of a power tiller operated  
paddy transplanter for conventional 
seedlings
{/nE/01 00 01 93 /T N R /K A u /P G

The 10 HP an cooled diesel engine nocnted 
power tiMer (Mitsubishi Make) was used 
for research purpose The fEDrma'ion of 
th en ew u n t eight row power tiller operated 
paddy transp lan ter was successfully  
com peted The fabricated transplanter 
was attacned (o the power tiller at rear 
side by three point hitch system The 
transporter was tested in the laboratory 
for 10 nours to find out any defects It was 
observed that the power transmission 
system was satisfactory So the macnine 
was operated for five hours m the puddled 
lard  without any seedlings to find out its 
feas biiity

The paddy ^anspianter is to be tested with 
seedlmgs

5 Design and fabrication of a rotary type 
black pepp si  cleaner
<At  01 /C 0/02 3 -i/TNR a A l  'P 3

According to The objectives of the stuay an 
in-imed rcratir g d sc is used to stuay the 
separating sheet *eness n oiack pepper 
A dis- °0  cm in diameter is made using six 
cm plywood Top of the disc i» covered

with mica to reduce the friction The disc 
is conrected to a 35 m m  diameter hollow 
pipe througn a flange A suitable bearing is 
a.so fixed to the pipe The unit is fixed to 
an angle non frame Provisions are made 
to set the disc at various angles An 
involute shape scraper is made to scrape 
out non spnerical particles A cylindrical 
arum having 6 mm d ametei hole ia fixed 
ove the disc so that particles may fa ll ir a 
undcm  line over the dis~ A hooper is *o 
be conrected to this d um to feed The 
gram Collecting trays are made for 
co llec ting  c lean  pepper and other 
contaminants A vanaole «peed motor is 
used to give the drive The testing of tne 
machine at various speed and angle of 
inclinations have to be undertaken From 
t'ns data optimum speed and inclination o' 
disc is t0 be found out for maxim m 
separating effectiveness

6 Development and evaluation ot a Sew 
cost power operated paddy thresher 
cum winnower
(AF C1/00/03/93 TNR'KAU PG

According to the objectives of the study 
various components of the machine were 
designea and fabricated

A loop type threshing drum is fabricated 
following the I S specifications The length 
of the drum is fixed as 75 cm and has a 
diameter of 45 cm at the tip of the wire 
loop The drum is centered on 25 mm M S 
shaft A concave is also provided below 
the threshing drum

T he sieve has longitudinal slots of 20 x 4 
mm size The length and width of fhe sieve 
is 90 cm and 84 cm The sieve is fixed on 
an angle trame and is hinged below the 
concave

A blower has been designed and Tabricated 
for winnowing the threshed grams There 
are two sets of four blades each fixed 
radially on a single shaft Tne blades are 
11 5 cm wide and 30 cm long The blower 
casing is made of G I sheet of 22 guage 
The diameter of tne casing is 40 cm The 
different components 'abricated are to be 
assembled on a f r a m e  and the testing of 
the machine at different speeds and
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various crop m o istu re  levels  have to be  
undertaken  T h e  tes t d a ta  have tc  be  
s tu d ie d  a n d  a n  e q u a t io n  »cr p o w e r  
consum ption to be found  ou*

7 D e s ig n  and  fa b r ic a t io n  ot a la rg e  
d iam eter p it d igger fo r la terite  terra in
(AE/01/00'C>4 9 j/TN R /K A J/P G I

F.e ld  studies o r  a v a i'a o le  e q u ip m e rts  S u J i 
as post ho le  d ig g e r a te r ite  stone cutters  
etc h ave  b een  do >e B a s e a  on th ese  a 
design for a  la rg e  d ia m e te r p»t d igger for 
la te r i te  t e r r a in  h a s  b e e n  p re p a r e d  
F ab rica tion  w ork  is n  progress

S S im ulation  stud ies on d iffe ren t design  
param eters  of spurs (groynes; 
(A E /01/0C /05 '93/TN R /PG )

T h e  study is going on as p er tne  te c n rn c a l  
program m e T he  m odel has b e e r  prepared  
T h e  read ing s  on th e  rigid bed coridit on is 
over N ow  the  read in g s  o f the  m obile  bed  
condition  is being  tak e n  and the  a n a ’ysis  
of the  rigid bed  condition  is qom g on

9 Design fab rica tion  and testing  of a 
low cost green house
(AE/01 /G0/06 93/TN R /K A U 'PG )

A  floor a re a  of 3 6  m 2 w ith  12 m length  and  
3 m w idth  w as  s e lec te d  T h e  g reenh ou se  
w as E a s t/W e s t o rien ted  and  g ab le  shaped  
with hoops p laced  at 1 m in terva l A  
ridgeline  m ech an ism  w as provided  to g ive  
la te ra l s tab ility  to  th e  s truc ture  U ltrav io le t 
s ta b ilis e d  p o ly th e n e  film  w a s  s p re a d  
w ith o u t w r in k le s  a n d  h e ld  on to  the  
structure

A fa n  and pad cooling system  w as designed  
to suit the  coo ling  req u irem en t Fan  and  
pad w e re  p laced  o pp os ite  to each o ther on 
shorter s ides  T h e  p ad  w as  p laced  on a 
m asonarv  w all p rovided  w ith  a w a te r return  
gutter W a te r  w as supp lied  to th e  pads  
through tw o  p erfo ra ted  P V C  p ipes and  
excess w a te r from  the  p ad s  w as  d ra ined

T n e  env iron m en ta l conditions crea ted  in 
the g reenh ou se  w e re  to  be s tud ied  The  
p aram eters  m onitored  inc luded  dry bulb  
te m p e ra tu ie  w et bulb tem p e ra tu re  and  
intensity of so lar rad ia tion  A  horizontal 
tem pera tu re  var ation  of 5 °C  and a  vertical

te m p e r tu re  d if fe r e n c e  o f 0 5 ° C  w a s  
obta ined  T o  eva lu a te  th e  p erfo rm a n c e  of 
th e  c o s tin g  s y s te m  th e  s y s te m  w a s  
sw itc h e d  on an d  o ff f or v a rio u s  tim e  
nto rva s T n e  te m p e ra tu re  and n jrm d ity  

varia tions  w e re noted  In n  'e n p e ia tu r e  
ns ’de the  grennho j*-©  w as m w er than  the  

o uts ide  te m p e ra tu re  w nde the  re ,a t ve  
hum idity was h igher fnan the uufo iae

’ Q Pe fa rrrsn ce  e v e ’u at'o n  of the sub  
surface dyke st AM PRS O dakkall 
(AE/01/00 07 9 3 n NR/KAUi

D a ta  on w a te r tab le  fluc tuatio ns  a re  being  
co llec ted  from  the  ex istm g p iezo m e te rs  A 
still w ell ana  a rec tan g u la r flum e w as  
constructed  and w a te r level recorder w as  
insta lled  to m easu re  the  surface  ru ro ff  
from  th e  w a te rs h e d  F ta n fa il is being  
m easured  with an  au to m atic  ram gu age  

Analysis  of su rface  run off and ra in fa ll is 
progressing E vap otran sp ira ticn  has been  
ca lcu la ted  using B laney G riddle  m ethod

T h e  analys is  has show n that the infiltration  
ra*es m ost of fhe  tim e  a re  h ig her than  the  
ra in fa ll in tensities  T h e  a v e ra g e  hydrauhc  
conductiv ity  of the la te rite  fo rm ation  in ft,is  
a re a  is about 2 x 1 0  cm /sec  It w as also  
found tha t the  in filtra tion  ra tes  vary  with  
e levation

11 E n e rg y  in f lo w  - o u t f lo w  in  p a d d y  
cu ltiva tio n , as a ffe c te d  by d iffe re n t  
levels of m echanization
(AE/01 /CO/10/93/PTB/KAU)

S ince the  P rincipal In ves tiga to r is re lieved  
from R A R S  P attam b i no report has been  
rece ived  on this pro ject

12 M o d ifica tio n s  of ex is tin g  ‘p e tti and  
para to  Im prove its  e ffic ie n c y  and  
econom y (CAPART Schem e)
(A E/01/00/11/91/VK A /C A PA R Tj

T h e  w ork on hydraulic p erfo rm ance of petti 
and p ara  w as con tinued  at the  specia lly  
designed  and constructed  tes t bed a t the  
KAU H ead q u arte rs  V e lla n ik k a ra  D uring  
the  period  under report ex ten s ive  fu rth er  
s tu d ie s  fo r  o p t im is in g  th e  s p e e d  of 
operation  w ere  carried  out E va lu ation  
w as also  done for th e  e ffic iency for the  
various designs of the  im p e ller
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Characteristic curves were fitted for the 
three impellers (4 5 and 6 bladed) at 
selected speeds using the data obtained 
from the pumping tesis The plotted curves 
of discharge efficiencv relationship for the 
th iee impeiiers were second degree in 
nature and therefore second degree curves 
were plotted which are o' the form

E = K + K„Q f  K3Q 2

fn e  fitted c .rves or input power discharge 
2 nd heeu discharge relationsh p were of 
s»mi logarithmic nature as

HP = K, + K2L '  Q a id

L '  H = K t + K2Q

T he detailed analysis of the oerformance 
curves obtained with four bladed five 
biaded and six bladed impellers clearly 
established that the optimum number of 
blades in the impeller is five for a 15 hp 
petti and para and tne maximum speed of 

opeiation is 330 rpm

m a i1 the cases the efficiency of five bladed 
impeller was maximum and that of the six 
bladed impeller was minimum

13 A iC R P  o n  fa r m  im p le m e n ts  and  
m acf inery  (IC A R )

1 E va lu ation  of A PA U  tra n s p la n te r
^IM/KAL/93 1)

The defects in all the individual components 
of the transplanter were rectified and the 
unit with improved auxiliary gear box with 
oil seal housing and improved tray and 
picker a rrn movement mechanisms was 
field tested successfully with an average 
fieid capacity of 0 08 ha/hr

2 E v a lu a t io n  o f s e lf-p ro p e lle d  p ad d y  
re a p e r w in n o w er
(F IM /K A U /93  2)

i) S e v e ra l im provem ents  w ere  
incorporated in the 5 hp self propelled 
paddy harvester The unit harvested 
the ciop efficiently leaving only 3 to 5 
cm stubb’e conveyed and winnowed 
neatiy when the field was submerged 
or dry Severa! field demonstrations 
were at ranged af different places

An improved version of this reaper 
with modified chasis design efficient 
balancing adaptability of the chasis 
and prim e m over for o ther farm  
operations efficient steering clutches 
and im proved  kn ife  guard  was  
fabricated

ii) A power tiller operated 1 8 m  width 
paddy h arvester was developed  
Development of an auxiliary gear box 
and modification on the cutter bar are 
m progress

in) The tractor operated 2 2 m width paddy 
harvester was field tested Substitution 
and modification were carried out on 
crop dividers cutter bar knife guard 
fixtures conveying hitching lifting and 
power transmission assemblies

Method of field operation was standardised 
Power consumption by cutter bar conveyor 
belt intermediate shaft and gear box with 
unjo.nts were studied for optimization

The change in the weight distribution in all 
the four wheels of the tractor with the front 
mounted harvester was studied A saving 
of Rs 8 0 0 /h a  was ach ieved  when  
compared with conventional harvesting

3 E va luation  of Rasp bar paddy thresher 

c u m -w ln n o w e r
lF IM /K A U /93  3)

The new concave developed for increasing 
the threshing efficiency with high moist 
paddy crop was field tested satisfactorily 
S evera l fie ld  dem o nstra tion s  w ere  
conducted The average clean grain output 
was fixed to be 1000 1200 kg/hr with a 
saving of Rs 900/ha and 150 man hrs/ha

4  O ther a c tiv it ie s

i) Paitic ipated  in several exhibitions 
including the Pooram Exhibition  
Thrissur Aqrifdir 93 Tavanur ano 
Sarvodaya Mela Tavanur

ii) Talks on mechanisation of rice farming 
in Kerala at AIR Calicut and Trichur by 
Dr M Sivaswamt
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m) Attended tne Annual m-'-p he d 
a* MAU u  '•sar bur i q C 7  r t e r 2?t*- 
and i'Q*! 1 i ' s  t v <V M '  'a warn

IVl Pa * pa Pd in >, A  ' a
O r  q t\ ss Jcr'iiq  v. m < , ht1 i It1 H  
a* T  h v v ia  - i p  _  a m S' p r M

- Vv . • si

V P e n  Sir: a . -•“  lie  p - n j r s ' i -  o '1 f

‘ip pad v * -  ;*?* f i \ f a t ' ' r a** ■*
padnv « 7 r u  t a -

1. “ r i  J 1 • « - -C- ; ■■ ’
and I ei'-r n  ope n <. a pest hede digre  
were oi^a i sed et RAPS p9tf3 T 0 i~ n  
16th Fet . - i f f  1994 in which r o  . 
than 30 j  fa rm rs fior i ah ovei Kcra a 
a*fend>-d

14 A iC R P  o r  A g r i r  u ’ t u r ai Di e in a g e  

Karumaay

1 T itle  F ield s tud ies  on sub surface 
drainage

a) Assessment of hydrauhu properties

cm the oata cuftneted s nee lOcA till 
date it was in*o"nec. m at *he aveiage 
hydraulic conductivity >s 0 231 rWday and 
the transmissivity is 0 33 m2/dav These 

alues can be used for f iti re la r jp sca'e 
adaptiof of sub surface d am ag e  in this 
area

b) A ssessm ent of e ffe c t on crop  
production in tile drainage system

rhere was a sign ficant difference in c o p  
para m e te rs betw een the sub surface  
iramed area and conticl where farmers 

adopted only surface drainage

' '  Assessment -  cnemicai charges >r 
- o i !  and lc c e ra te  n i p u>a nc ge 
'-y<-te-r

Pi r t  ■> data r hf o pf1 a u n m  *pp p i® v ir ts-
t--v i  *i r  f i Air i, yellfe r  vl CC i 

t  ode

i ■>c'J o i V j *  m j i md r  mu °
Ul C I ■> at IJ * /  r r r  fc f  j J i '

i -» -o o „ !w 4 a ’■» ' r '  d
I a h I "»«■ we 3C r a ! * n ^

f. e I *:i V V -

i \  a f- f f >c u l le r ?  C Vg i\ *  d
K rsci =r ,vn ower v a ^ -s  d u 'ir ;  the 
seas  r  -j u n n p r re p  n u t o  j

oncer trat oi - i  owc rr j  e "r tsv> he 
same value

2 T id e  Fvalua*Son c f  d ra ir  tube f h ers

Du® to ti e water fa'iow wh cr is a nos n a  
practice in the region *he observations 
could not be fa><en du ing  the penod cod®'
report

3 T tie  In v e s tig a tio n s  on She fe a s ib ility  
of w id e r than  so fa r  a d o p ted  aralrs 
^pacings ana its econ om ic  ad va n ta g es
fi t  01 00 0 s ° 3  KDY KAU)

The site compris ng ari area of 8 ha to the 
ley cu‘ of the experiment has been 
se lec ted  at the  fa rm er s fie 'd  of 
V au ya tn u ru th u  P a d a s e k h a ra m  at 
KarumaHi The survey work has already 
been made The required materials have 
been procured for the experiment The 
ti'e d'ams could not be laid as the field-, 
were under water fallow just after the 
harvest of the crop
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