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1. Rice and rice based cropping system

HIGHLIGHTS

e Avred 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

e Culture KAU M 28 1 1 (IET 13706) a hybrid derivative from the cross M0O5/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 M012 (Ranjim) from

Moncompu

e Culture 10 11 a selection from the cross PTB 10/T(N) 1 with a flowering duration of
/0 days and tolerance to leaf folder and moisture stress Iin 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 MO0O1 20 19 4 (IET 13981) a mutant derivative from the local variety MOl

(Chettivmppu) developed at Moncompu recorded the highest yield (5067 kg/ha) In the
co ordinated trial (IVT IME) Italso showed moderate resistance to sheath blight and

sheath rot and recommended by the ZREAC Kumarakom for release

e CultureM6l 6 111 (Pothara/M05) and M059 29 2 1 2 (Surekha/M06) d”™velc ped

at Moncompu were found resistant to gall midge biotypes 1 2 and 4 During Kharif
03 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

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

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

« Two accessions DV85 ana BJlI 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 1913 94



f CONCLUDED

1 Ressievtion in Mehsur for red
keriel cotour apa blasr toerance

CHE L0 2R T35 ad)

Tte owork v as sta ted 1988 with 1ne
sbiective of punfeat or 0f *he Mahser
ar ey a.attabve toeals ard soat on of
the =d kerne fed M *su ke plaits
nserved ir the populaton with tolerarce
tr b oic stresses

tn the Mahsur varnety which is popular in
1 fferent party of Kera s especialy In
Pagrat red kerreilea grains were noticed
n *re foundation seed 10t nantamed In
the station and hence a rese'ection
prearamme for isolation of red kernel ed
Mahsur like prarts and purification of the
white Mahisun was taner up The seiections
were scored for tolerance {o biotic and
ab ctic stresses

Seven pronusing ted xernelied selections
were identified wnich did not show
segregation The pest and disease
resistance reaction of these lines were
also stud ed The promising lines (RMi &
RM7) were tested i farm teials 1n Palghat
Trichur Malappuramr and Ernakulam
districts  Based on these trials culture
QM 1 was fcurd promising (Tabie 1y

FXPIRIMENIS

Cuture BM 1 showedcomparathe v esser
syufeor biast and sheath hligh' ncclence
nd a se fur gal midge stem bo er whor
i agyet and blue beetle it has alsestumt
omparabie to erance tc f'ooding and war
t xtcty  Based on the resdss abta ned
M 1 is proposed for release as PTB 54

Wangala Mahsu o)

2 Agronomic evaluation of rice
cultivars for rain fed conditions of
Keraia
RIC 08 00 0% 21 ATV(1 KAU/P)

The obiective of the study is to select
suttab e variety for rain*ed crop season of
sodthern Kerala and to find out the rutrient
level required “oy maximum rice production
under rainfed conditions and aiso to s*udy
the effect of seed hardening in reduced
mnoisture st ess

The resulis of the ~tudy reveaed that during
tt e tirst crop season vaiieties uke vaya
Thulast and Rasi could perform better thar
other sartehies under rairfed conditions ot
southern Kerala The yield difference
between 100 and 75 per cent of
recommended nutrient leveis was nct
s gnthicant indicating that 75 per cert of
recomme xded level was sufficienttorealise
tompaiable grawn yield under rainfed

Tabte 1 VYield performance of RM cultures i farm tnia
Grain vield (kg ra)
Lsertien M1 RM7 Mahsun

1 e s o e

i Fre ST Kha if =ab Kharif R sh
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{ Pagrat aist 3. 8 > 37 & -§1¢ 3553 330

|
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!
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condihiors Treatment with KCi water and
Triazoie improved the yield net income
and benefit cost ratio of rainfea rice

3 Effect of time of sowing and weed
managment on the performance of
dry sown rainfed rice
{n C 08 00 9 92 ACV{1;KAUL/PG)

The obsect e of the study s to getermine
tne hest time o sow ng of rice to find out
the effective weed managem ent practice
ardtowork outthe economics of cultivation
under rairfed conditions of the south west
monsco ) season in southern Kerala

Tre tral was taken up using the Oram
variety of paddy under three dates of
sowing and five weed mahagement
practices in a spht plot aesign

Sowing seven days after the receipt of the
first ra1n gave higher plant height par .cle
weightt giain and straw yields Butachlor
follcwed by hard weedirg showed h gher
weed contro! efticiency than Butachior
followed by 2 4 D The highest profit was
abtained with hand weeding twice

4 Evaluation of ammomum poly
phosphate (APP) as acarrnierofzinc
(RIC/F3 02 07 91/MON{3}1CAR)

The obpjective of the experiment 15 to
evaluate ammonium po y phospbate for its

2 EXPERIMENTS

Project (61} Genetic conservation of
rice germplasm collection, mainten-
ance, cataloguing and evaluation

1 Genetic conservation of rice germ
plasm
(RIL/31 00 .1 72 PTB(9 KA J)

A tota:i number of 300 ertries were
matnta ned anag observations recorded for
preparing the catalogue Ten e te lines
from Raipur were added to the germplasm

2 Coliect on maintenance cataloguing

Kerala Agr cu turalUr ive sty Pesea chRepo 11383 94

sequesterirg effect of metal cations in
pa ticular zinc in comparison to
diammonium phosphate The experiment
was taken up in a randomised block
design with three leveis of zinc (0 25 &
50 kg ZnSO,/ha; three forms of
phosphorus Po DAP and ammonium poly
pnosphate at 60 kg ai’ha) in mne
combinations

Sequestering effect of ammomum poly
phosphate for zinc was expressed m an
increased grain yleld but not to significant
level

5 Maximisation of rice yield under
transplanted conditions
{(RIC/11 00 02 89/PTB(1)ICAR)

The experiment aims to study the effect of
agronomic practices for realising potential
yieid under irngated conditions

The treatments included recomrmended
agronomic packages and extra
management practices The resuits
indicate that in addition to extra plant
population and mineral fertilizers a
matching addition of farm yard manure
and micronutrients as well as effective
sphitiing of mineral nutrient apphicatior
particularly phosphorus was founa to
enhance grain yields

IN PROGRESS

and evaluation of rice germplasm
(RIC/01 00 02 82/Mon(9)KA N

Fourteen new entries with resistance to
various pests and diseases were added to
the 470 entries maintained Cataloguing
of 37 local varieties was compieted

3 Collection maintenance and utihization
uf saline resistant rice var'eties
(RIC 0" 00 03 77/VTL(9)KAU,

Forty nine saline resistant accessions were
grown and morptowog cal and yield
attributes recorded



4 Evulaatorot e prapastca et
tor tre ra fyarg re gion L Kerala
RIC s

~rgs - ara

e nelager 1oCe . tsligs were ) oW
rorpnotog ~al ard yoeld &t 1 Lies

zeoided

Fomvaloation «ra scree 1 g ef e
for tagh athtudes
Je i 3ar >~ and
risng

@arfhies sdtal
Wainte, . ore

pericsm i e evalLation of p
germplasm

AL CY OC 05 7T4/AMB(G KAU

Forty «itne accessions were mainta ned
and five new addniors mage

6 A mult vanate appr rach to define the
guality of rice
R T/01 00 06 G2/ ACV{9) KAL)

Ine dif erent qua ity parameteis of rice
viz  phystiea characteristica nutrtic al
cow posit 6f LOOKIrg qua’tes and
crgenosept ¢ characterist oy of five vce
var e* es with differerr processirg
tecrn gdes and cooxing methods were
studied

Pro,ect (02} Breeding for extia high
vields along with multiple resistance to
pesis and disea es

Sub project (01) Higher ylewd

7  Genetic mprovenent of .ramising
indica va teties tnrough tdeutype
2ieeanryg
RiC C2 30 we " r TH G AL}

T ohe arg sded

3 mp ovrgine ved 1i. oty and part

pe foe . BTty fad
Reag o« - &
Twe promising « i a1
and _u i L IS
ooofc nate dtir 4 L du
rhorf a3 pt wE N - 4
e Grars Bibora Frooap
< (S oo Yy to
. oot om ~

W Qi sett fare

9  Dustrict riar with selectera AR ©
AN (O
RIC G2« 24 53 MON 9 KA

fre sewcctad ot Hures are bewr ¢ =~valuared
vy farm trials

1¢ M n loustional tnal of Pat*anb, and
Monworipa cuitures of padoy
HC 02 M 5 85/P L{SKAL

S xtesr var et es / ¢ itures v pre rested
~A21 gavethe maximura yield (3480 kg/ha)
Culture~ 6756 304 311 M28 1 1 Thowar
& 1727 were on parwith A 21 IET 6661
cliture 8786 and cuiture 8770 showea
resistance to blast in the nursery

11 Varietal *nial on rice
(RIC/02 01 06 85/P1_{9)KAU)

Seven varieties were tested in replicated
trnnal  Thonnuran gave the highect grau
y eld 3250 hg/na) which was or par w th
3y it

12 tvolvirgn gt vieldingvaneties otrice
suitabie for the northern region of
nerala
(Ri™ w2 N1 07 B4/PIL(3, KAL)

T*0  was testied with Moicompu and
Pattarit, culiures which gave a grair vield
of 2 9 t/hr and was on par with Moncompu
cullures

3 I~nalyieidtnal irnigated med um (Y
I84)
K002 01 09 $O/MON{S LAR,

S xty exghi entiies we etested durning kna
83 apd RaLi 83 34 Thetrealrentsdidrot
snowv signficam d¥e r o dirng e
Kharf seasan  Durng Fap seasor the

“ nt e e sy Yoo tang
- ¢ [N LR N S B
L L VA L A NP T a5
LT N N A [ - C < STV
. =alt are ee

LY at- r oo b e Mmoo ~ed for
c gl ~ Zop W osea Y oyb o owl
7y T = 73 1 Y @ 5

T}
-
71

< ad ver 4eSLa oo Tt



14 Advanced vanety tnal irngated mid
eatlv/AVT IME
(RIC/02 01 10 9G/MON 9) LAR)

Twerity one ent*ries including check
varteties Ratna Vikas and MO6 were tested
during tre «hanf snd Rabi seasons
Dunng Kharif sea.on there was sigrificant
difference n grair yield ET 12867
recordead maximum gram yield of 3280
kg/ha it atsyshowed res stance to sheath
blignt and sh atn rot and was transferred
to the yermplasm During Rabiseasonthe
treatments dia not show significant
difference (n grain yield

15 imtia var ety tnal wrrigated mid early
JdVT IME,

R ™ 3201 2 90/MNY(9)ICAR)

S Xty e gnt entries were tested during the
Krharif sea<s~ The treatmerts showed
sigr ificant d iference in the grainy eld and
numbe of, aliclesisqgm ET 13687 gave
the max mum y eld f 7638 kg/ha

16 initia! va ety tr al irngated medium
(VT 1M)
(P L2201 13 9G/MNY(a CAR)

Fifty mie elr es were ested durr yAhanf
seastn T ere was siy f-ait dfierenre
in gar yiel” and IET*4003 gave the
hithest vie d (6942 ky/ha) fo owec by IET
13585 {L6£2 Kg ha}

7 Inhal yield * 1al nngated up ard VT
1)

RIC g, 01 4 306 MNY @ ICAR

To be cor Jaded

18 Advarceu varery® al earlv (AVT E,
R Q¢ 1 58w N‘{s TAR

g 1= yQa

13 Adva ¢ 3 aret, 12 (*led 1

& ¢ ”E;

ey o =d  Nv @) CAF
Twe oy N fos e hateg o ornothe
Khari TroL T eotr on's o ftered
sy f - v i~ o EYi.otd
o] u o ¢ AQ‘" }

Rerra=n ¢ wi e StyTEsSea  Repot w43 9

20 Advanced variety trial irrigated
medium (AVT IM)
{R C/02 071 17 90 MNY(2MCAR)

Twenty five ertries were tested during the
Kharif season and the entries differec
significantly in grainyied IET 12797 gave
the highest yield (7288 kg’ha) foliowed by
IET13271 (6800 kg/ha)

21 tmitral variety trial very early (IVT VE)
(RIC/02 01 19 91/PTBIQ)ICAR;

No work during the year

22 Advanced variety tral irrigated ma
early (IVT IME)
(RIC/02 01 20 91/PTB9)ICAR

No work during the year

23 Breeding short duration high yieldirg
varneties of rice suited to Kuttanad
(RIC/02 01 21 53/MON 9 Kal)

Fcur proruising entries vers selected from
the germplasm recenved for screening
against biotic stresses and the short
duration variety Hraswa was coliedted
for hybridization

24 Genetic improvement of the popular
variety Cherad for the Mundakan
seascn (n laternitic areas
{(r1C 02 01 22 93/KVMI9)KA

Tte obective af *he experiment is 1o
develop high yielding types from the
popt'ar local variety Cheradi by mass
selection S nce th s variety s
privtosensitive itcanbe grownon yduring
the Mundakan season During 92 93 tne
Che ad areawas suiveyed ana 144 types
were selected and grown aiong with chechs
during 93 94 Widevariahion sas observed
n tv e plant cnaracters a d grain yield
Se'ecticns 251 and 133 were found to be
prom ung  The o al ~valuat on will pe
tepealed

<5 Evout un ot fuyh yie d ng r ve hybrias
sditaple for Kera a
UM 3 23 8+ MON(S KA I

rrm btie warlle woe o 'wn male <terile
~es of M va & o5 .1z Karstor Aand



Asha A were deveicped Tnese were
crossed with a number of varieties tc
identify suinable restorers

28 Gametoc dal properties of certamn
chemcals iny we {Oryza -~ativa L)
RICC2 01 & 84 MN/(KAJ/PG

Work rot cammenced
Sub project (02 Muitipie resistance

27 Inmtial 7y pe ressiance sield tnal
(IMRYT)
(RIC 02 02 01 B%/PTE(9;ICAR)

No work during the year

28 Multiple resistance screentrg *r al
(MRST)
(RIC/02 02 02 84/MON(5)ICAR)

Forty entries were screered against stem
borer and gall midge Amonrg these BEPT
7325 was found to be resistant to gall
rdye and stem borer while ORM47
showed resistance to ga'il mdge ana R
630 1817 to stem borer

29 Screrning of rice varieties aga nst
major pests
(RIC 02 02 04 82/°iL14 KAU)

No worx dunng the year

3G Muluple resistance screerung tnal
{MRST)
(R C 02 02 08 S0/PTB(4) CAR)

No worx during the year

31 National screening nursery (NSN)
{RIC/02 02 07 90/PTB(4} CAR)

No work during the year

Sub project (03) suitability to specific
situations

32 Breeding for high viela ng vaneties
with multipie resistance to major pests
and diseases of i ttanad
(P C;02 03 07 84 MUN 9}KALY)

Seed mutphcatoy of t» 2e p on sng
entries fur multlocatict 1 s was taksnp

6

up {Cuis M384 1t M38 4 2 and M48 11
3)

33 Evolution Jfhighyielding short duratior
varet:es of nce suted to first crop
season ¢f Onatiskara with res ~tance
to dio.ght and tolerar ce {0 pests angd
diseases
W3 C 12 02 02 86/KYM(S)RA J

Ten p umusing en' es were y e 2 taestea
with tiree check varieties dunng the V ripp 1
season S x cuttures out ylelded the
check vareties Cul 4003 3t (M 2/
25331 3) gave the maximum gran yteld
{3273 kg/ra,

34 Muitiple resistant var ety tnial ‘MRVT,
(RiC/02 03 03 B89/PTB(8)ICAR)

Ne work during the year

Project (03) Breeding for resistance te
specliic pests / diseases / situations

Sur picject (01) resistance to pests

35 Galiin dge screening trial
(Ri.. 03 01 01 69/PTB(4)ICAR)

No work during the year

36 Gaii midge screening tnal
(R1C/C3 01 G« 84/MON(4)ICAR!

Seventy entries were screened against
gall midge during the Kharif season Of
these nine entrnies were free from gall
m dge attack They are WGL 3308 WGL
3971 WGL 439485 RP 1579 Rl 19 RP
1579 RI24 TTB 148 206 22 1 RP 2346
1323 RP 2541 1382 and RP 2939 23668
1357

37 leaffrider and stem borer screenirg
treal
RIC/02 0 03 d3/MuN 4)ICAR)

No work during the year

38 Ledf {older screer ng tral
1L/03 01 L 7R/PTR(- ICARY

No work dun g the year

¥erala Agricultu alUr versity Research Repor 1393 94



39 Brown plant hopper screening trial
(RIC/03 01 05 83/MON(4)ICAR)

No work during the year

40 Evolution of gall midge re.istant
varieties of nce suitable for Kuttanad
(RIC/03 01 06 85/MON(9)KAU)

Two promising ines M61 6 1 1 1 (Pothana/
MO5) and M-59-29 2 1 2 (Sureka/MOB6)
were tested with gall midge screeningtrials
and were found to be resistant to biotypes
1,2 and 3 During Khanf 93, Culture 59
29 2 1 2 (IET 13983) ranked 17th out of
68 entries Apart from gall midge 1t 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 Evgiuation of adv~  ea culture,y
donors against nce stem borer (Stem
borer scieening tnai)

(RIC/03 01 07 S1/PTR{ANCHR)

No work during the year

4¢ Screening ofice varieties againstrice
cyst nematode (Heteror'era oryzicola)
(RIC/03 0 08 3./ACY 4 It AR

No work during the year

43 National screening nur.e:y (NSN)
(RIC/03 01 03 94/MUN 4)ICAR)

The objective ot this co ardinated tnial is to
study the resistance reaction ot 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
spacingof20x 15cm 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

Kerala Agricultural University Research Report 1993 94

Sub project (02) Resistance to diseases

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

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

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

Seven hundred and ninety nine entries
comprising of NSNI NSN 1l, 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
(RIC/03 02 03 84/MON(S)ICAR)

Eleven entnes vut of 188 in NSN 1 46 gut
of 1483 in NSi 2 and fwo out of 96 i
MRSN wai¢ foundto have low score value.
againsi both sheath blight and sheath roi
diseases

47 Screening rice varieties against
important diseases
(RIC/03 02 04 B4/MON(S)KAL)

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
nce
(RIC/a3 02 05 82/MON(9)NARP)

Cultures M28 1 1 (IET 13706 and M35 3
2 (IET 13708) were tested in farm tnal in
Alappuzha and Kottayam districts and both
of them gave higher yields than the check



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 B3/PTB(9)KAU)

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

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

During the additional crop 93 the
preliminary yield tnal was repeated with 30
cultures and three check varieties The
cultures did not differ significantly in yieid
During the Punja season the cultures were
grouped into two (eleven short duration
and ten medium d -ration) and a
comparative yield trial nducted ‘e
hort duration group not show
.gntficant difference  The 1ed um group
showed significant difference  MOR gave
the ighest yield (7683 kg/ha) follc+ ad by
M 26 1 1 (6992 kg/ha) -

51 Breeding high yielding vaneties 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
durning the ensuing season

52 Evaluation of rice germplasm for biotic
stresses
(RIC/03 02 09 34/MON(5)ICAR)

The project was started during Khanf 93
The objective 1s to evaluate the national
rice germplasm against different biotic

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

Atotal number of 2970 accessions received
from DRR werescreened for sheath blight
and sheath rot diseases under higher
fertiizer 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) Suitabllity to specific
situations

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

T pooied 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 ninated in the Initial Vanety
Tnal tor ke arif 93 which ranked second
among the 68 entries at Rajendra Nagar
Seven cultures were selected for op farr
tnal

54 Breeding for high yielding vaneties of
rce specifically suited to the additional
crop season of Kuttanad
(RIC/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 tnals

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

Seven cultures with Vyttila 3 were tested
incomparative 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 Hybndization programme
ment of Pokkalli rice
(RIC/03 03 04 B2/VTL(9)KAU)

Improve

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

57 Breeding high yielding varieties of rice
for saline areas of Kerala
(RIC/03 03 07 87/PIL(2)KAU)

To be concluded

58 Breeding lodging resistant rice
varieties for dry sown conditions during
Virippu season
{RIC/03 03 06 B83/PTHB(9)KAU)

Eweven cultures were yie & >»te d with three
checkvarieties Cul 8755 yavethe highsst
yiel 1 of 4820 kg tollowed cs A4 3 1 (4771
kg/t a) None of the cultures i «.e lodged

59 Evolution of awniess and h ;h yielding
types of “Parambuvattan for Vinppu
cultivation in Palliyal largs
(RIC/03 03 10 83/PTB(3)rA 1

To be conciuded

60 Breeding tor earliness in the vanety
Mahsun by induced mutation
(RIC/03 03 12 80/VTL{8)KAU)

Three sister selections of culture 655 were
yleld 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 1s being
proposed for release

61 Breeding for earliness in the varieties
H4 and SR 26 B by induced mutation
(RIC/03 03 13 80/VTL(9)KAU)

Three cultures were compared with VTL 1
and VTL 3 as check varieties The cultures
did not show significant difference during
this season
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62 Evaluation of short duration rice
varieties / cultures for kole lands
(RIC/03 03 14 83/MNY (9)KAU)

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

63 Varietal combination for first and
second crop seasons for maximum
productivity
(RIC/03 03 16 89/PTB(9)KAU)

No work during the year

64 Breeding tall high yielding rice vanety
resistant/tolerant to salinity and flood
for Oorumundakan tract
(RIC/03 03 17 91/KYM(9)KAU)

Twenty three accessions received from
CRR! Cuttack screened under
Qorumundakan situation were not fount
suitable

Five selections were made from the F?2
population of Gk ,/H4 F3 generations of
Ocrumundakan were grown and selections
made

65 Rice varieties for late planted Kharif
situations
(RIC 03 03 18 92/PTB(9)ICAR)

No work during the year

66 Evaluation of scented and slenderrice
varieties suitable for Wayanad
(RIC/03 03 19 94/AMB(9)KAU)

No work during the year

Project (05) Breeding photosensitive
semi-tall high ylelding varletles

67 Evaluation of semi tall or dwarftype of
indica rice varieties
(RIC/05 00 01 83/PTB(9)KAU)

Eleven single plants selected from the
cross 20D/BR51 and 20D/BR52 were
tested in progeny rows



68 Breeding high yielding tall
photosensitive varieties with good
straw yield specifically suited for the
Mundakan season of Kerala
(RIC/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 agrochmatic zones
(RIC/05 00 03 76/KYM(G)KAU)

Comparative yield tnal 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
matenal They are being proposed for
farm tnal

Project (06) Breeding for grain quatity
end other attributes

70 Improvement of r ce vaneties BR 51
and IR 36 for consw.™mer acceptability
(RIC/06 00 G1 §3/F R, 9)KAU)

Ten lines from the BR 52/Eda.aka
were tested in a pre ~ry yield trai
i E4 gave the highest g:a:« + i2ld of 4772
4./ha Seventeen single . ants we e
-rlected from the segregatiny lres

Project (07) Evolving cropping ystems
and Integrated production systems

Sub Project (02) Cropping system for
specitic 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 durng the year
Sub Project (03) crop sequence

73 Multiple use of cowpea and nutrient
balance in a rice based cropping
system
{RIC 07 03 01/32 KaR(1)ICAR)

10

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

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

Bhind) 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
sltuations

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

+1C 08 00 04 89/PTR(1)KAL}

i worx during the year

76 Eva ~tion of fertihzer response and
proc  ion potentiai of promising saline
toiere cultures of rice
{RIC/U8 00 05 BI/VTL(1)KAL)

The effects of neither the variety nor the
fertilizer lev.! showed any sigmficant
differerce du ring the season

77 Standardisation of fertihizer schedule
for Kootumundakan system of nce
cultivation
(RIC/08 00 08 88/PTB(1)KAU)

To be concluded

78 Soil fertibty management of acid soits
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/0B 00 10 92/ACV (4)KAU)

The population of white jassids rice bug
and leafroller was high in both the seasons
in Nilamel ela, whereas stem borer attack
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was sevefe o Virippu season and siem
borer nre bog ard white jJassid attace
cur ng Mundasan season in Karamana 'n
aiire areas the tieg ed o oS gave higher
PR

80 Managemeno of rn toxic scils for
ncreasing e yroduchivity
TTOR LU 1Y 94/KUM3 KAWN

Treexper e wastakenupinaspht, of
desiyrwith tourevels of ime (0 50% LR
100% LR & as per POP) as manr piot
treatments and three var ettes (Phaiguna
Prasnash & uycthi ana two levels of festilizer
{100% NPK & 100% N + 150% PK} as sub
plots during the Addit onal crop sea<on
There was no s grificant difference in the
man plo? freatments The variety Phalguna
showed lesser iron toxicity symptoms at
the panicle itiation stage and lesser
per.entige of ga I midge attack Tregrar
yields of uycthi ard Phaljuna were onpar

Project (089} integrated nutrient
management and cropping system

Sub Project (01) use of organic and
inorganic fertilizers

81 lIrtroduct on of green manure crop n
rice based cropping system
(RIC 05 01 w4 B9/KAR1)ICAH

No work duning the year

8. Growinyglieguminous «70.8as asoure
of green marudre for dry sown rice
(RICKQ C 06 89 PTB(1)KAUL)

Cowpea produced doublethe green matter
than that of sunhemp Growing green
manure crops brought about two third
reduct on In weed diy weight when
cempalea with rce sole crup  Cowpea
irtercropped  trea'ment  re orded
sign ficantly higher yield than sunhemp
interc opped rlot ard wontros

83 Eccnomising rtraogen i rice
ptoducuon with Sesbania ro.trata
2L 0% 0107 91/ALY IKAL FG

Wo r noated
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84 Yield maximisat on of rice under
irfigatea condstior
(RHC/G9 01 08 91/MON(1,1CAR)

Tre treatiments whichreceived 33 percent
exira dose of fertilizers producer
sign:ficantly higher grain and straw y:elas
compared to those which received tre
normal dose

85 Nitrtional requirement of pre elease
Moncompu cultures
(R C/C9 O+ 09 9«/MON(1)KAU

in both the seasons the effect of N was
significant and higher yields were obtained
with higher levels of N (120 and 1%0) over
normal level (N90} Levels of Potash did
not show any significant ditference
Varietal difference was not sign ficant
during both the seasons

86 Productivity of sem:s dry rice under
s multaneous /" sifu green manuring
(RIC 08 01 10 S3/VKA(1)KAU PGy

fhere are 16 treatmen' combinations
consisting of two seed rates of cowpea
fo.r levels cf nitrogen and two ‘evels of
phosphorus The expernment was laid out
in randomised block design with three
replicalions

87 E“ectofincorporatian of crop residues
on productivity of succeeding rice crop
{R C/0S 01 11 93/VKA1)KAU PG}

The experiment was laid out In a spiit plot
design with crop sesidues green iranure
and fallow as man plot treatments and
leve!s of nitrogen as the sub plot treatment

88 Determinming the frequency of P
apphication for judicious use of P
fertthzer
(~iC N2 01 12 S VKAH(3)KAL)

No wnrk during the year

89 Maxir sing yiela preddctivity of rice
using FYM sgpacing and levels of N
(RIC/09 01 13 93/KAR (3)KAL)

The experiment was taken up in spht plo?
asesign with plant popuwatior (iwo levels)
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ana combingtions of fertthzer levels ang
Y M {three .ni¢  +0 levels e ch® w oyt

{o
TE S a o g Frosyite Y oge o
o af e § 20 ale gy

S oa Frgeet I0g; Loeant ng eTer y
f apgiied putre, s

S G L I PR T £ ed (e
a ¢ vaateu uwrea 71 stejad and Noise
effic apcy of * ans, arted rce irrer
rrgated condtors

R C 059292 82 MONI | CAaf)

n both the seascns the (oated m oihen
J4 wd dav+ signif canty, migt et yield han
urce fur as pasal d 635 rg and absol te
~orirof

J1 Efectofpriied and arge granule u ea
an grair y o ¢ ot rice urder giddec
cadar
Fi wgrzuss P72 CAP

Nimini coa ed urea arp ed eiths as full
basal orir tvo spl ts rer oraed significantly
higher grain yte d fnan a l other treatments
except spht app! cat on of MRPJ and LGL
w ~h were on par

a2 Eftect of biofert i.ers on the growth
yiefaandnt rge s econommy nfsesame
grown in sun mer rice tallows
(RC N9 02CEaa\KAlT KAU PG,

Work not commenced

53 Evaluabior of rataly ariduteted
phosphate rcrs (PAPR) ir wet fand
rnce
RIC 09 02 N9 =4 MON 3}ICAR)

Tre exper mert nes 1 fr2atmen s
cons =t g otrwolevels of PL0O: (30 ar d 80
Ygiha) w it <ivgle sup-~  phosphate
Musso: = otk pno v ts a | partile
et dwated Mussore 1 ck phosprate 3
285 of acidu fon e 2 Wpe
et gat By .ef =20t oons L > o0 Nr

P,0.

T xpe ment wa~ ~ken up with the

12

P.,O. reatmert in tne Khanf season and
w h no P,05 app'ca’inn v the Rabe
seaser to stuoy e residal e¥fect Ne
<o heantdinmererce wa-observeainboth
thacegsors ex,ep torpantheight da ing
fhe RiL ~emsor

94 Sivhies on P fert| ver
te hr ques for rryated 1 oe
0% 02 7 AMONS AR)

Sav 10

The experinen was taxen upir aspitplot
aesigr with vatiernies Rasi (low P
suscepiible and Abhaya (low P tolerant)
i tte mair plor and scurces and methods
2t P appn a&'tor v 2 501 abpication of DAR
at 40 hg P,O5 ha MRP + aciduiant @ 40
kg PQOS/ha) root d pping 1n 58P siurry @
16 kg P,0./ha sprayirg 2 per cent DAP
solut gn at mid telering ard bocot jeaf stages
to cuppiv 8<g P,Og/na nur~ery application
SICAP @ 80 kg P,05 ha s0 as 10 supp'y B
hg P Oofhateiner, sery o earequ edto
transpiant * ha of mainf e # with no fieid
app catior of P and c¢ontrol tNo P) as the
st b piot treatments

Durrg tre Khanf season grain and straw
yletds and panicle weight srowed
s gunicant difference Amongthe varieties
Abhaya gave significantly higher grain yieila
aver Rast Alithe app! ed treatments gave
significantly higher yield over control
except sou application of MRP + acidulant
and rursery application of DAP  During
the ~Rabiseason the residual etfect showea
no s gnficant d fference

Sub Project {03} Effect of fertilizers on
pest and disease incidence

85 Ettect of different doses of NPk on
inc dence of rice d seases
{(F £ 0% 03 02 Ba/KAR(5 CAR)

Mo work 3 rng the year

Sdb Project {03) [ertthzer use and
cropping systems

Ho THe 3oy, 4 ess ng with complex

tls s0 t evegctree

ARG v w027 aLd s <n PG

Vrweory tinsg ot e year
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97 Zi~¢ Management in warigated fnce
based cropping system
(RICIHS 04 04 51/MON(3)ICAR)

No sigmificart aiffeience in yield and yieid
poiameters was observed during both the
5easons

88 integrated nutnient managemvent for
fice based cropping systems of
Ouatiukara sract
(R C/CS Da 05 94 ACVI1}KAU PC)

Werk not commenced

Project (10) Weed management

99 Weed control tnial for direct sown rnice
under sem dry condition
{R!C/10 0C 01 88 PTR(1VCAR)

The yield loss due {o weed competition
was B9 4per ceni between unweeded and
weed fres treatments Among tne
herbticides tested all it e test chemicals
were found effective 11 educing the weed
problem except Pyrazosu furon
Butachlor Pretuachior and Perdimethalin
when applied .n conjunction with2 4 D Na
exh.bitedbigherbio eff ciency better weed
control and higher grain yle a

100 Weedcontioltnal for d rectscwnrnice
under puddled condst ors
(RIC/10 00 02 84 MON(11ICAH)

in both the seasons the highest g ain and
straw yieids were obtained for weed free
check which was on par with the herbicides
Anitlophos +2 4 D EE Anilophos athigher
doses s'iowed crop toxicity

101 Weed control tna for t ansplanted
rnce
(RIC/10 00 03 84/MON (1 ICAR)

in botn the seasons weed free creck and
hand weed ngtwice gave the highestyieids
wh ch were on par with Anilophas + 2 4
D EE (03 + C« ayvha) Pretilachor S0EC
{1 »g av/ha}

102 Econromics of weed cantrol for diredt
sp#n fice unde semt ory system of
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cultivation
(RIC/10 00 08/91 PTB(1) CAR)

No work during the year

103 Weed control triai for direct sown rice
under puddled condition
(RIC/10 00 07 81/PTB{1)ICAR)

All the weedicide treatments except
Anidophos +2 4 D EE (0 4 + 0 54 kg ai/haj
Butachlo® +« 4 D EE (1 5 + 0 60 kg ai/lra)
and Benthiocarb+2 4 D EE (1 5+ 0 60 kg
ayha) gave significantly higher yield over
control and were on par with each other

104 Time of application of pre emergence
herbicides on phytoxicity and weed
control in semt dry rnice
(RIC/10 00 08 92/VKA(1)KAU/PG)

Grain yields were higher in plots treated
with Pendimethalin at 3 DAS Total returns
and return for rupee invested were higher
in case ot Pendinrethaun at 3 DAS and
Oxyflurpfen at S DAS

105 Management of weeds in rice crop of
Kuttanad
(RIC/106 00 09 93/VKA(1, kAU PT)

Survey on the incidence and intensity of
weed flora in Ambalapuzha Kuttanad and
Kottayam was done Experiment on crop
weed competition and s*ate level technique
was done

106 Combin d application of granular
preparaticn of pre emergent
herbicides and fertilizers in rice
(RIC 10 00 10/94 VKA{1)KAU/PC)

Work not commenced

Project (11) ldentification of critical
timiting factors in rice production in
different agrochmatic situations

107 Micronutriert status of Kuttanad soils
(RIC 11 0C 03 91/MON(3:XKAU)

Champakulam Edathuva Vechoor and
Changanacherry series were found to be
strongly acidic ipH ranging between 4 5
and 5 2' and the Ramankari seres
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Foigawaal apph - or was ound o s
s r feantly suoer orincontrol . eauc ng
v & rodar ¢ o ,th abe o™ blight and
beath At dse~ & duithg o 'h the
»=as GRS = € al d ference was
S gt ant Arty in he Bau seasor

Sub Project (02) Disease management
using fungicides

23 Eva vte g formianens
vt ast dsease o 0t

HIC 20702831 ulh CAr

Newaredy rotreys Trrecops s d
140 waranuiar farmuiat orsin combinatios
w ih seed d essers and EC/WP
formuiatiors ¥ rtia t cortroj
(R C 12 02 C* Ba P78 5) LAR;,

Ne work duning the year Tolbe conc uded

P11 Economic «Lra, schedule for the
chemical crntrel ot blast under
t 1gated areas 1r Rab
(R C12 Lo ualBC FTI(SICAR

Noworkdunngthe yeur Tobeconcluded

112 heafurgrdeevuc tertnalforbiast
~ seave
R C129 uR8aTIUS CAF

A the fung C tes tes*ed wuere sopernor
raogo tng meev hi < ne deace over
ca~tion Al therew ‘1~ L at ons were on
parw rthestano g trgotia crecksin
redyc iy he cu bLoat yngicence
Moy 32, C SO «f v v, Br, elds were
ChiredwMimayce 7 1 wen by Beamr 73
i
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g Evuwieatian of nea tunacica
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No work curing the year

145 Effective chem oa contt st of blast
disease

(R, 2 30 1 80 FTRBMCAR)

Nowork durtngtheyear Tobeconcluded

P16 Su vvalof Xanthomona campesirs
cv Oryzas ana its cortrol In
~sttarad.

L 202 1c9 ATy BKALFG

t» as ~bservedthat protective appiication
of cneicais was signi’ captly superior to
prochiylal ¢ =pp! cation cof chemicas for
netd control of Lacteriel leaf b gkt BLB}
Cut of 7O variet es screened for resictanre
-ga rst BLB under teld condtions 37
showed natu al incidencre The disease
iInciderce was severe inthe adaitionalc op
seascis of 1992 to 18983

Sub Project (03) Pest management with
insecticides

117 gt on early stage pest control
1T 12 03 0 /89 PTR{4) CAR)

No wotk t riertaken

18 insect cide esaluat un tna
(R 712 ¢ 0286 MON(4 CAR)

Hirral© 75 ana 0 5 kg aiffa was found o be
~ffert o gnd an par w th Furadan 1 kg ay
e rd Hostatiwo~ 025 kg ayha tr
~rfrn ne stam borer ncidence

179 Eff viency of nematic des for the
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control of cyst nematode Heterodera
oryzicola
(RIC/12 03 03 89/ACV(4)ICAR)

No work during the year

120 Brown pilant hopper resurgence tnal
(RIC/12 03 04 90/MON(4)ICAR)

No work during the year

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

To be concluded

122 Insecticide evaluation tnal
(RIC/12 03 06 90/PTB(4)ICAR)

No work during the year

Sub Project (04) Management of virus
and bacteriatl diseases cf rice

123 Chiology and Mona jocient of viru-
and bactenal diseases of rice in
Kuttanad
(RIC/12 04 01 91/MONI5}EAU)

Pericdic survey of Padasekhare
ar. ower Kuttand areac wa.

inupper
untinued

P ect (13; imegrated P~q & ynagement

24 Integrated pest mar _.em et tnal
(RIC/13 J0 01 83/MON(4 It AR)

The results obtained durins the Addit onal
crap season was not significant Durning
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
(RIC/13 00 02 B3/MON(4)ICAR)

The results so far obtained confirm that
the gall midge biotype present at
Moncompu i1s Biotype 5 with RR S S
pattern against the four groups of
differentials

126 Brown Plant Hopper biotype studies
(RIC/13 00 03 89/MON(5)ICAR)

No work during the year
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127 Disease observation nursery
(RIC/13 00 04 89/MON(5)ICAR)

During the additional crop season
maximum disease pressure of different
diseases was observed in the thwrd and
fourth senes of sowings of 13 5 93 and
26 8 83 During the punja season the
incidence of different diseases was
negligible upto45 DAS Maximum disease
pressure was noticed i1n the second series
especially in Jyothi Moderate to high
incidence of sheath blight and sheath rot
was observed In all the sernes

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

No work during the year

129 Economi. hreshold levels of major
pests
(RIC/13 00 06 90/PTB(4)ICAR)

No work during the year To be concluded

130 Brown plant hopper biotype studie,
(R:C/13 0C 17 91/PTB(4)!CAR)

No work diiing the year

131 Effect of insecticides on natural
enemies of rice pests
(RIC/13 00 08 93/MON(4)ICAR)

The inseticides are applied at 10 30 and
50 DAT and observations on parasites
recorded Estimation of stem borer and
gali midge damage recorded 60 DAT or 10
days after lastinsecticide application Plots
which received granular treatment of
Ekalux 5 G @ 1 0 kg a/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
(RIC/13 00 09 93/MON (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 inthe
laboratory Aduits of yellow stem borer
(Scirpophaga incertulus) white stem borer
(Scirpophaga innotata) and case worm
(Nymphula depunctalis) were obtained
from these reanings Data on hght 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 n October November 1993
and March 1994 while case worm
population was maximum in September
1993

16

133 Management of rice gall midge
(RIC/13 00 10 93/MON(4)KAU)

The incidence of gall midge was very low

during the season and hence a cntical

evaluation could ot be done

134 Role of collateral 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 thereafier

® N P & K contenis in soil did not markedly influence the yellowing of palms

® Surface mulching of the ¢ or .aut basin with waste coconut leaves followed by bury ng
coconut husks in linear trer .~es between rows increases moisture conservation ard
nut production

® Hybnds cf‘ CT x CGD -+ d WCT x MYD are found good yielders

® Banana and cassava wnen grown tegether 75 pei cent of the fertiizer dose
recommended for each crop is sufficient for high yield in both the crops

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

°

1)

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

CONCLUDED EXPERIMENTS

Standardisation of and
requirement of magnesium for root
(wilt) atfected and healthy palms

{COC/03 00 06 80/VKA(3)KAU)

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

sulphate

Yellowing is one ofthe important symptoms
of root (wilt) disease which 1s attributed to
the deficiency of nutrnients, particularly
magnesium This expeniment was initiated
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The experniment was conducted at two
locations one at RARS Kumarakom
representing alluvial soil and the other at
DAF, Mavelikkararepresenting laterite soil
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Table 1 Effect of treatments on yleld of nuts/palm/year

Alluvial soil Laterite soil
Treatment
1987 88 89 90 9N 87 88 89 90 N
To Control 47 13 18 13 15 % 88 99 76 24
Tt MgSO, 200 g MgO/palm 46 26 25 23 10 43 29 117 63 &
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 80 43
TS Magnesite 200 do 43 40 28 26 1 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 (%)
Alluvial sor Laterite soil
Treatment
N Total Total Total g N  Total Total Total Mg
P K - P K Ca
TG Control 819 115 750 29 150 844 131 832 307 133
T1 MgSO, 200 g MgO/palr 865 110 711 3G 124 982 132 1000 347 118
T2 MgS0O, 400 g MgO/pain 793 12, 666 325 144 917 137 829 336 141
T3 MgS0O, 600 g MgO/palr 817 ¢ 847 345 167 756 130 935 322 126
T4 MgSO, 800 g MgO/palm 805 115 L Oouegek 142 621 119 905 3231 102
» Magnesite 200 g MgO/paim “88 111 §5/8 339 127 770 122 989 274 D97
i © Magnesits 400 g MgO pair 51 105 652 317 153 H62 118 954 285 151
y T7 Magnesite 600 g MgO/paim 87 118 732 296 127 345 126 960 340 113
T8 Magnesite 800 g MgO/palm 8260 ¢ £ 705 312 150 307 123 881 350 133

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 tited
The data on the yield of nuts and pooled
data of nutrient status of leaf are presented
in the Tables 1 and 2

The resuits indicated that there existed
differences tn the response of magnesium
application In laterite as well as alluvial
sol  Signdicant increase in yield

consequenttothe application of treatments
was recorded from latente soil Application
of 800 g MgO/palm as magresium sulphate
resulted 1n the huanest increase n yield

but all the awier treatments, except control,
we,eonpar It was concluded that different
sources and different levels of magnesium
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did not vary significantly in increasing the
yield or in the level of nutrients in the soil
or in the leaf

Results from alluvial soil showed that the
different levels and sources of magnesium
did not influence the yield or the nutnent
status

2) lirrigation cum fertiliser trial on T x G
hybrids

{COC/03 00 06 8O/PIL{11)KAU)

The aim of the expenment was to find out
the optimum Irngation and fertilizer
requirement of T x G hybnds from early
stages of growth nutrient supply and
seedling behaviour to elucidate the
interactinj influence of irngation and
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Table 3 MNumber ¢f nuts harvested

ANOVA

K val e oF $S M3 F Srot
1 Repi aten 2 869 92C 434 960 2101, 0 1461
4 1M FEID wve s 1276 £85 603 292 2915 00753
3 Fer 76 lev=l= 3 228 963 1009 654 4 8786 C 0095
4 | getiar levels x Fert lizer levels [ 12B¢ 563 213 761 1032~ C 4308
5 Erro 22 4553 005 206 955 - -
6t Age et‘uli dose app icat on 2 25 028 12 514 0 115¢ -
7 irrgatcrnlevels x Age at full dose 4 897 615 224 404 < 0780 00983
8 Fertil zer levels x Age at ful dose € 676 863 112 810 1 04486 0 4887
9 irr gatior level ¥ Fertil ser level x 2 188 512 90 793 0 8467

Age atf tao-e

10 Fre 45 8 B3 L57 167 991 -
"atal 107 18813 €11

fertihizer and the sffect of manurirg on
yieia Pxpres~ion in coronut

This expenment was conducted for a period
of 12 years from 1880 1992 using spht piot
design with 36 t eatments and three
replicatiors The man piot treatments
were 12 combinations of 3 leveis of
wngatior and 4 level. of feitlizers ana
there were 3 sub plots 1e age at wht hfull
dose of tertti zer was given

There were tnree irrigation levels 300 itres
450 utres and 820 litres water /v 4 days iy
i, & 13) The ‘erlihizer levels were F1 4 5
051572050520 F3051¢C, "and
F4 1005 20 KPKikgiralm year The
age at which fult dose of fertihzer was
given ~#as = 1= second year (S1) «~ the
3rd year {382, and r the 4th year {o+

The esuMts ¥ the experimen showed that
maxin uim cuirher of nuts were preduced
1t sstment receving N0 10 Cs water
fe v icerle 2 008 0% * BkgotNPkpser
pain per yea and ful dose of fertiiser

KeralaAg icuu & Insersty Resaarct Repoit Y93 G

apphication in the second year

3 nvestigation on the growth andg
productivity ot cocorut cv WCT as
nfiuenced by irrigation and *ertifizer
appiication
(COr 03 00 07 83/PIL{(1} KAL)

The aim of the experniment was to study the
effect of water saving irrigation techniques
on the growth and productivity fertiizer
use eff ctency under irrigated condition and
to compare the water requirement of the
crop as influenced by wnigation and fertihzer
applicat on

Trne results indicated that basin wrigatior
at tW CPE 0 75 ana dnp irngation at ‘W
CPE U 5 reg stered gooa moisture status
inthe soil Treatment hav ng drip rrigatior
@ W/ICPE 0% andNPK @05 C32 1«
¥g/pam was suJperrt to al other
+ €atments withregard to ptart height ana
g v+ of plant at ccllar region ana number
¢ ‘utonal leaves produced

19



3t Apniicablinty  of
Recomme~ .

Di.agneste and
r tetpgrated System

{DRIS, In cor #. pa’ (Lo us
nueifers L,
eleNT} 08 g2 VAL s PG

Waih a view to deve np DRIS refe ¢ 1ce
norms for aaicr secondary  ard Moo
rueriensiC Goe3de cintcern polar e
rarentde” a0y 5oL owhr e extgnsin
caverut po oMo oand evalua ior of ire
ascuyracy of nutnart defictency 4 agnus s
p, DRIS method this experiment wa-
ir jated

The stugy was conouctsg on 800 WCT

pams varying in ther yie'd from 6
to 182 n the ongoing tertihizer trialy
ai  Coconut Fesearch Station

Balaramapuram ARS Marnnuthy and RARS
Piicode Leafsamples were collected from
tne 14th frond a~d were analysed for N P
K Ca Mg S C| Fe Znd& Mn DR!'Sporms
a2re deveicped using the data generated
f amthe chem calanalysis of ieaf sampies
Fve rutnents rarmely N P Ca Mg and Cf
and 33 nutnient ratios were selected on the
bas ¢ of r gher vaitance ratios as DRIS
neims RIS 'ndex workea out indicated
d~ o ahrve abundarce among the nutrients
corsidered  Lower the value of the index
jur anulr.ent greateritsrequrement The
overall nutrittonal balance of a palm s
giver vy the Nutritiona. imbalance Index
{Nh} Aregative signif cant correlation at
1 per ceni level was obtained between Nii
and yield ind cating a reduction in yield
with increasing nuirttional 'mbatlarce The

Tabie 4 WMean yleld of nuis und sol molsture status as Influenced py treatments

I egtment Pe s “eatl nersase Sor mo s ure percentage
a men’ ea mert of
yield ved decrease Lpto 38 cm 30 60cm
{mean of fmear of (ivean of March May)
4 vaars) € years)
*} Bury ngcocorut
husk It IP8a
trenches 513 S91 7e 737 773
« Burynghruaser
cirrular trenches 7/5 708 -£7 723 780
$ v} do sem ¢ cuar
trenches cne
half roreyesr
and other half 2ra vea 6o 4 60 2 -5 2 €87 7 46
4} do insem
©recu ar trenches 84 5 &8 4 38 - -
%) Mu chirg the bas r
with cOCG 1t husk €6 2 722 52 6 83 766
e} Muleh ng wt~ waste
~oton tlesses 85 4 33 4 80 740 B 26
TOREY g8k, g ser
aaf [ o 17 521 %23
4 Muchraw
; est dan “ of 2 44 - -
Yeom oo i
L R
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R2 value for a curvibnear equation was
0 673 indicating the strong relationship
betweein Nil and yield

5) Standardization of husk busial methods
for cocon ¢
{COC/04 DC 01 8G/PIL(1IKAL

This experiment was intiated at RARS
Pilicode to study the influence of burying
coconut rusk on growth of palm yield
moisture conservation in sor  nustrient
enrichmert of t1e soil and also to find out
the most effective method of buryirg the
husk

Different metnods of husk burytal such as
inlinear trenches circulartrenches sems
crrcular trenches and mulching the bastin
with husk were compared with muiching
basins with waste coconut leaves and
mulching with coir dust The details of nut
yield and sois moisture status as inffuenced
by treatments are given in Table 4

Surface muiching of the basin wth 12
waste coconu! leaves closely followed by
burying coconut husks in hnear trenches
between rows of coconut recorded the
highest Iincrease in nut producticn A
decrease inyic d was reccrded in treatment
where husk was buried in circt far trenches
and also tn sem: circular trenches Soil
moisture content was the highest n
treatment where mulching was given with
waste cocorut leaves

6) Light infiltration studies la voconut
based homestead situations
{COC 05 00 G5 82 VKA(1)KAU/P )

The objective of this experiment was to
study the hght infiliratior through coconut
canopies of different homestead situations
varying in height and spaec:ng of palms to
assess the influence of height of paims
pltant spacirg and other measurabie
parameters on light «fitration and to
develop @ mcdel to predict ightnfi fration
from measurable crop parameters

A total of 113 c¢hserva*ions were taken
from different iocaticns 'n Th~ s=sur
Kottayam Kasaragod ard ¥annwr districts
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from July 1992 to April 1893 Each
observation included measurement of ight
intensity from 10 am to 4 p m using nne
quantum sensor nthe centre of four palms
and potnt quantum sensor in the open

The dally mean vaiues of hght infiltraticn in
different situatiuns ranged from 7 to 86 per
cent Atotal ot 58 per cent of the situatiors
had hght infitration in the range from 10 to
40 It was found that light infitration
decreased with increase in plant height
upto 6 4 metres there being a reverse
trend above this height The approximate
age corresponding to this turning poirt
was estimated as nine years Prediction
equations were developed to predict hight
infiltration from the measured crop
parameters

7) Studies onh seasonal yeilowing In
coconut paims
Ci,C/06 00 03 87 VKS(SIKAU

Seasonal yellowing of coconut palm s a
common feature in areas of lsvel
topography and areas subjected to
subn ergence This yellowing 1s different
from the yellowing symptom of root (wiit)
disease This experniment was taken up to
find out the real cause of seasonalyetlowing
in coconut palms

The monthly rainfall data and ysllowing
index of palms for 1987 1989 at Fishernes
College Parangad and DAF Mavelikkara
are given tn Table 5

The seasonal yellowing increases n
intensity immediately after the receipt of
S W monsoon But a definite reiationship
between the rainfall pattern and yel'owing
index could not be obtatned during 1987
88 under both soit conditions Relatively
higher values of yeliow!ng index durirg dry
months of the yeat can be reiated to the
iow avallable N leve: of the soil Durng
tne later period of the year asthe available
N status of soii improved yeliowing index
showed a decreasing trend Resuits
mnaicated that the availlable N P & K
crpients in the soi did not markeary
influence yel'owing of palms

21



v
ro

¥ eeeTuodaiH yoseasay Ausien ¥ [einnd 16yss 9

T« t

fi

h

re tn ha

~ *ober
Mi f -iher
fee ter

rit y * »th« ~ears yeilcw*ng ind”x
ranaigai
1318
fk a Iftjn q
n ey*
17 87
5 13
5P J
4 1 0
3 f4 < 7 «
b i 93 5 12 68
388 L H2 o
528 C 137 478 6 11 53
.04 « 3 S20 ft 35 23
2H L 159 3* ¢ 14 )5
1< n i34 c3 « 11 40
43 " b 1 1b 8

n5 pasrpI? and

1 n*

34
i 8
6
8
bT T
148 4
3C4
4 6
0

9aj

f> Vvrv

not x A

13

157

8 8b

149

ra

i rial

44 0

111 f

15 C

3/acC

48 r

403 1

31/

*frt &> F«*ii,nga<l and ¥

13

24 4

*4 5

thkkve

Mave! 1x

t3

3(

>3 C

01

r3

-96 0

53? t

5b0 0

033 D

39r A 3u

302C 3 8 ji7 0

b0

3Q

250

=30



Table 6 Data on indexing of palms for root (wiit) disease

Pre Post treatment Pooled
Treatments treatment mean
March 90 March 91 March 92 March 93

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

(3 g/ paim) 24 90 18 21 29 83 27 01 25 02
3 OTC (3 g/palm) +

Bavistin (2 g/palm) 2510 12 80 13 18 1119 12 39
4 Bavistin (2 g/palm) 25 40 1379 14 92 13 57 14 09
CD (5%) 577 6 90 14 40 7 44

Correlations were worked out between the
different paramters such as monthly mean
data for ramnfall yellowing t~dex nutrniert
status of the soil and leaf using pooled
data for both the sites Yellowing index
was vositively correlated wich availlable N
P and K of soil which was again, sitively
correlated with K percentage ofle + While
significant positive coiretations of total Mn
of leaf was observed w th y~iio ving index
(r=0 664) total P in leaf '~ 720) and
total K in leaf (r-0 850) it wa- fcu »d to be
negatively correlated with total Ca+Mg
{(r=0 497) and total Fe (r=0 431) cfleaf 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

Chemotherapy of root (wilt) disease of
coconut
{COC/07 00 "2 90 KUM(3)KAU)

This experiment was initiated to study the
effect of antibiotic 2nd systemic fungicides
for remission of symptoms of root (wilt
disease of coconut

Oxytetracycline Pcniciliin combinaticr of
OTC and Bavistin and Bavistin alone w~ &
the chemicale trsed along with control Tre
chemicals v« ic applied at the bole region
of the palms using pressure Injection
technique

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

EXPERIMENTS IN PROGRESS

Project (01) Germplasm conservation and
evaluation

1) Utilisation of existing germplasm and
description of varieties
(COC/01 00 01 76/PIL(9)KAUV)

Morphological and yield characters
were observed from the new collection
planted The old palms standing In the
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field were removed durning the year
Maximum number of nut production was
recorded by Kudat and Seychelles (99 nuts
each)

2) Germplasm collection of coconut
(COC/01 00 02 76/VKA(2)KAU)

Experniment discontinued
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Project (02) . Breeding for higher
production and quality

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

During the year hybrid WCT x CGD
produced 54 7 nuts per palm, followed by
WCTxLD (54 17) and WCT xMYD (53 78)
However the cumuilative nut yield showed
that WCT x MYD produced highest yield
(311 00 nuts) followed by WCT x CBD
(297 72)

4) Trial of promising seed materials
(COC/02 00 02/76/PIL(9)KAU)

The tnial inciudes four hybrids already
released and nine cultures The nut yields
recorded were 1475 Chandrasankara
(COD xWCT), 140 6 Kerasankara (WCT
x COD), 118 8 Keraganga (WCT x CB)
and 101 8 Lekshaganga (WO x GB) The
old palms were removed from the trial
Comparative performance can be studied
only after five years

5) Studies on Inter-se ~ross, selfed and
open pollinated »rogenies of
Ayiramkachy
(COC/02 00 03 76/PIL{4 & )

'3 be concluded

6} Evaluation of Tall x Dwarf and their
reciprocals

Under rainfed conditions the hybnd
Kerasree (WCT x MYD) stands first tn
overall performance of leaf production and
nut yteld The experimental paims are
getting irrigation and the production
potentiai of the hybrids can be ascertained
after five years

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

Tnal discont*nued

8) Multllocationa: irial on promising
hybrid combinations of coconut
(COC/02 00 07 88/PIL{3)KAU)

At Nileswar, hybnd WCT x CGD stands
first in height, girth and functional leaves
At Kumarakcm WCT x COD exhibited the
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maximum hybrid vigour with regard to
height and number of leaves The hybnds
have started bearnng

9) Evaluation of promising hybrids and
cultivars tor planting in the alluvial solis
of Malappurm district
(COC/02 00 01 76/PIL(9)KAU)

Discontinued

10) Blennial tendency and yleld pattern in
coconut
{COC/02 00 09 90/PIL(2)KAU)

Expenment 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 1s good Flowering has
started in Gangabondam and Lakshaganga

12} “repotency analysis In Komadan and
West Coast Tallmother palms for hybrid
production
(COC;it . 00 13 93/ACV(3)KAU)

Seednuts calincted from 20 mother palms
in four harvests were sown tn nursery In
Compact Family Block Design
Germination was recorded three and > x
months after sowing Plant height number
of ieaves and girth of pseudostem were
recorded five and nine months after sowing

Project (03) Fertilizer management

13) NPK fertilizer trial starting from young
seedlings
(COC/03 00 01 64 BAL(1)KAU)

Three levels each of N P & Kwere tried in
this tnal 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 (K,)
recorded double the yield of KO P K
interaction was found to be sigmificant
and the highest nut yield (79 nuts / palm /
year) was recorded by P,K, 1e application
of 450 g P,05 and 900 g of K,O/palm/
year
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14) Spacing cum manurial trial
(COC/03 00 02 64/BAL(2)KAU)

Yield differences were not observed
between 7 5x 7 5 m spacingand 10 x 10m
spacing or between M1 and M2 levels of
fertiizer application But significant yield
differences were recorded between no
fertiiser application and M1 and M2
Interaction influence of spactng 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 efticient 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 1s just two years o 1

17) Blomass production of green manure
crops and mineraiisation of organic
nitrogen In coconut blomass
(COC/03 00 10 93/VKA(1HKAU/PG)

The experiment with the following
treatments viz soil alone 15 N labelled
Sesbania aculeataand soil 15 NCrotolania
striata and soill and 15 N Pueraria
phaseoloides and soils are over Soll
samples were analysed after incorporation
of green manures for extractable NH, and
NO,

Project (05) Coconut based farming
systems '

18) Intercropping tree spices in the coconut
gardens of Kuttandd
(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)

Seventy five percent of fertilizers for both

Kerala Agricultural University Research Report 1993 94

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

20) Nutrient management in Amorpho-
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 Apphication 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 N120KO0 followed
by N120K80 recorded the highest yield of
corms

21) Nutrient moisture-light interactic=n in &
coconut based cropping system
(COC/05 00 08 92/VKA(5)KAU)

No work during the year

22) Root distribution patterns of banana
and colocasia Iin coconut gardens
{COC/05 00 07 93/VKA(1}KAU/PG)

Work initiated

23) Rhizosphere characteristics of coconut
cocoa system In reiation to soll fertility
and root activity
(COC/05 05 08 94/VKA(1)KAU/PG)

Discontinued

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

24) Variation In the occurrence and
intensity of different diseases on
perennial crops under a coconut based
multistoried cropping system
(COC/06 00 01 87/KUM(1)KAU)

Cn 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 leafrotindex 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 Colletotrichum gleosporiodes
with an intensity of 1 25to 4 0in clove and
146 to 278 In nutmeg Pepper was
severely affected by bactenal leaf spot
pollu and foot rot Sigatoka disease was
present in banana

25) Investigation on stem bleeding disease
(COC/06 00 02 89/PIL(5) KAU)

The treatments tried were application of
neem cake @ 5 kg/palm/year soil
drenching Cahlixin @ 25 ml in 25 | 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 tnal was conducted in farmers field
~ubstantial reduction in stem bleeding
gisease was recorded in treatments
eceiving neem caxe and Calxin

~6) Management of ster
of coconut
(COC/06 00 04 82/VKA ! )]

eding disea -~

scontinued

27} Blonomics & control of Paradurynius
rostratus on coconut
{CQC/06 00 05 93/ACV(4}KAUY

Multilocational trial on the efficacy of
different insecticides on the control of
corerd 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
revealed that the population started
building up from June reaching the
maximum during August October and
dechined from November onwards

28) Survey on the coreld bug incidence on
coconut in Kerala and its control
(COC/06 00 06 83/ACV(1)KAU)

A detarled and extensive survev was
conducted to study the incidence of coreid
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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) Effect of management practices on the
incidence of Intensity of grey blight
disease of coconut
{COC/06 00 07 94/BAL(S)KAU/PG)

The experiment i1s yet to start

Project (07) Management of root (wilt)
affected coconut gardens

30) Water and fertilizer management of root
(wilt) atiected coconut paims
{COC/07 00 01 90/KUM(1) KAU)

Effect of irrigation and fertilizer levels on
the yield of coconut and root (wilt) disease
> ed under farmers field condition
Yie fnuts female flower production ard
dis- se i dex were not influenced by the
trcatments ~tudied The experiment is in
its early staye

31) Study cn the population dynamics of
lace bug Stephanitis typica vector of
root {wiit) disease of coconut and its
controi
{COC/07 00 03 50/KUM(4)/KAU

The population build up showed a negative
relation to rainfali number of rainy days
and relative humidity 90per cent and above
Dry spells from January to Aprnl and RH
below 80per cent favoured population build
up Predator population was very
negligible

32) Transmission of coconut root (wilt)
disease by lace bugs Stephanitis typica
(COC/07 00 04 90/KUM(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 tield resistance to fruit cracking This new culture has an yield potential of
43 5t/ha This line was recommended by the 13th group meeting of the All india Co

ordinated Research Project on Vegetable for releasing as a national variety

A cluster type chilll 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 bacternial 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)
inthe field at an intervai of three weeks 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 indicated that Phytophthora leaf
thight and Alternar a 'ef b ght were severe during monsoon months in July Augusi
and fruit rot and d eback d <ases were maximum in October

1hree genotypes of pumpxin viz CM 349 CM 350 and CM 346 were found as fugh
yielders 11 7t/ha 10 12 */ha and 13 2 t/ha respectively) with the desirable quality ~*
orange flesh The ling UM 349 was accepted for conducting adaptive trials in Kerala
and CM 346 and CM 350 were recommended for national testing under AICVIP

Two genotypes of bhindi viz AE 202 having creamy white long fruits and AE 198
ared type bhindi with long fruits were found promising interms of yield (14 § t/ha and
12 5 tharespectively) They are being tested for their adaptabihity under farm triais

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 1s now under farm trial

A winged bean genotype PT 52 was found promising with an yield of 3 6 t/ha itis
being tested under farm tnals

Apphcation of 60 kg N/ha ana 160 kg K,O/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 K,0
@ 160 kg/ba gave the best results Maximum benefit costratio and net returns were
obtained in these treatments

Kerala Agricultural University Research Report 1993 94 27



CONCLUDED PROJECTS

1 Selection efficlency and genetic and
biochemical baala of resistance to
bacterial wilt in tomato
(VEG/01 02 03-85/VKA(14)KAU)

A few promising cuitures resuited 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 heid at Jabalpur in December
1993 recommended for releasing it at
National level This line 1s now under farm
trnials 1in the Central zone

2 ldentification of dessert types of
muskmelon (Cucumis melo) suitable
for the southern region of Kerala
(VEG/02 02 03 90/ACV(18)KAU)

The major finding of the project was that
the best month of sowing muskmelon In
the southern zone of Kerala 1s December
Two varieties Pusa Sharbat and PMR 6
sere identified as the be for December
~ing as they exhibited « num yi#s
vine and maximum TS. g with
, -0t acceptability among the 1., vaneties
studied

3 Artificial induction of Polyplolidy In
Cucumis setlvus
(VEQ/02 03 04 90/ACV(2)KAU/PG})

The study broughtout the foliowing findings
Application of colchicine 0 2 per cent for
two hours by seed treatment i1s desirable
under in 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 recombinations In
interspecific crosses of Abelmoschus
(VEG/04 01 05 90/ACV(S)KAU/PG))

Varietal difference in compatibility ot

28

Abelmoschus esculentus with wild parents
A cailler 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 majonty of the characters including
yield and yellow vein mosaic resistance
A caillerwas identified as the better donor
parent for transferring YVMV resistance
Reciprocal crosses recorded more number
of recembinants than the direct crosses

The 1rradiated crosses A caillel x
Anakkompan and A cailler x Eanivenda
were identified as the better crosses for
isolating recombinants  The i1solated
recombinants can be utiised for further
breeding programmes for evolving high
yielding resistant varieties in bhindi

& Ge aotle divergence in  bhindl
{ Selmoschus esculentus)

fEG/04 1 08 92/ACV(9'KAU/PG))

Seventy ge¢ otypes of bhindi were
evaluated ani ased on D2 analysis they
were grouped into six clusters (Table 1)
Maximum divergence was obtained
between clusters !l and VI and the minimurm
between clusters | and iV

6 Morphological effect of gamma 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 varniation 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 piant were not affected
by EMS treatments, though these
characters were gradually decreased with
increase in dose of gamma rays (Table 2)
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Table 1 Average intra and inter cluster distance

Ciuster | i 1 \Y \Y Vi

| 117 62 224 72 209 96 180 16 202 75 269 39
1} 103 34 396 56 258 82 205 70 450 88

i 1956 22 289 39 343 15 234 39

v 89 88 263 44 23027
Vv 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 950 154 68 8 81

200 Gy 618 77 29 6 95 |

300 Gy 474 53 28 6 05

400 Gy 289 36 41 3 36

Mean & 15 93 79 711

F, 20 399" 492" 18317

cCD 373 72 19 185

SEd 179 34 51 0 89

EMS

Control 347 57 53 942

40 mM 4 08 75 40 1116

80 mM 4 00 7195 10 81

120 mM 341 60 59 8 98

160 mM 320 3777 937

200 mM 313 48 72 871

Mean 355 58 66 974

F5 20 0 o7NS 0 22N 1 70NS

SEd 219 42 38 109

F, 20 (GR Vs EMS) 942" 458’ 39 14"

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

7 Standardisation of spray schedule tor
control of dieback and frult rot of chilli
{(VEG/07 00 08 89/VKA(14)ICAR)

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

8 Nutrient management forintercropped
Colocasla eaculents var Thamara-
kkannan
(TUB/03 00 01 90/ACV(1)KAU/PG))

The objective of the =.per meni was to

siudy the nitrogen and potassium

requirements of coloccasia as a pure crop

«n the open and as an intercrop in coconut

qjardens and to work out < economics of
titivation of colocasia « 3 intercrop
~onut gardens

“na treatments consisted of {nrce levels
each of nitrogen (40 60 and 80 kg N ha 1)
and potassium (80 120 and 160 kg ¥,Q
ha ') laid out In two situations viz as a

pure crop in open and as an intercrop n
coconut gardens

The results showed that the application of
60 kg N ha ' and 160 kg K,0 ha ! recorded
maximum plant height, maximum number
of leaves and maximum LAl under open
condition while under intercropped
situations similar results were obtained
with 40 kg N ha ' and 160 kg K,0 ha !

The yield attnibutes like number of cormels
per piant, mean weight of cormels cormel
and corm yield per plant gave maximum
values with the same N and K combinations
mentioned earhier 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
160kgK,0 ha' Plant uptake of N P and
kw ro nuenced by increasing leve's of K
and e maximum was at the highest level
of application in both open and
intercroppe : ~ituations Masimum benefit
costratio an:t etreturns were obtained by
the applicaticn of N and K @ 60 kg ha !
and 160 kg ha' under open (2 24

Rs 11970) and 40 kg ha ! and 160 kg K,0
ha ' under intercropped situation (4 92

Rs 37560) respectively

EXPERIMENTS IN PROGRESS

VEGETABLES

Project (01) Breeding for yleld, quality,
pest and disease resistance In
solanaceous vegetables

Sub project (01) Chiilles

1 Diversity, interrelationship among
Capsicum spp and
development of paprikas

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

forms and

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

30

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

2 Collection, evaluation and selection of
improved chilii varieties
(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
p! capsaicin} and yield (350 g plant 1)

3 Genetic and biochemical basis of

resistance to bacterial wilt in chilli
(VEG/01 01 05 91/VKA(14)KAU)
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Autoraaiography resulis showedthat there
is no appreciabie difference ir the rate or
extent of distribution of Pseudomonas
solanacearum within resistant and
susceptible varieties The wilting
percentage of six generations {CA 218 (P )
Jwala (P} F, F, B, & B,) were taken
and the data are being precessed to make
suitable ratios

4 Genetic iImprovement of bird pepper
(Capsicum frutescens) by selection
(VEG'01 01 06 93/VKA(14,KAU/PG)

Eighty s x ines ot 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 te fruit size and
yieid

§ Incorporation of bacterial wilt
resistance in chlili Capsicum annuum
(VEG/01 01 08 94/VKA{14)KAL/PG)

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

€ Oleoresn recovery quality
characterization and storage stability
in chiliti {Capsicum spp } genotypes
(VEG/01 01 03 94/VKA/1 &I KAU/PGY

The work on standardisation of olecresin
recovery was Intiated

Sub project (€2) Tomato

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

Highest yield and lowest incidenice of
bactenal wilt were noticed in Sakthi (4 6t/
ha ard 23 per cert) followed by LE 76 &
(25 Yra and 25 per cent}

8 Se.ectlon efficiency and genetc and
bischemical basis of resistance to
pacterial wiit Iy tomato
NMET31 O 00 85 WA 41KAY)

To pe concldded  The prom sirg tne LE
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79 5 a segregant of LE 79 resuited from
the studies was found resistant to bacterial
wilt The hine was recommended by the
13th group meeting of the All india Co
ordinated Research Project on Vegetable
for releasing in national level This line
was also given for farm tnal in central
zone

8 Incorporation of resistance to fruit
cracking in a bacterial wilt resistant
genetic background in tomato
(VEG/01 02 04 91/VKA{14)KAU/PG)

Five wilt resistant tomato lines were
identified They were Sakthi LE79 5 LE
214 CAV 5 and LE 415 The F s were
developed between wilt resistant lines and
crack resistant lines They were found to
be crack resistant

10 Combining ability studies in tomato
(VEG/01 02 05 93/ACV/S)KAU/PG)

Both the parents and hybrids were
mamntained in the tield for further evaluation
Work 1s continuing

Sub project (03) Brinjal

i1 Screening brinjal varieties resistant to
bacterial wiit
(VEG/01 03 01 87/VKA(14)ICAR)

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 (9t
ha ) followed by Arka Nidhi

12 Breeding for wilt resistant variety of
brinjal
(VEG/01 03 02 86/VKA{14) KAL)

Crosses were made between the selected
parentsviz SM 141 SM 132 SM 187 and
SM 262 The F. hybnds SM 262 x SM
141 and SM 262 x SM 197 were green
fruited and free from bacternial wiit The
yield was also good

13 Survey, collection and maintenance of
brinjai, cucurbits and their wild
relatives
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Sub project (08) Faprikas

16 bSereening of paonikas (el pepper
tvres) for Kernls
VE 01 05 01 83 VRA 4 KAWPG

Thirty nes of pasikas wercuoliected from
difteret scur es  These wclude bob
irdigenc us and exolr iy pes

Project (G2) Breeding for preld, quality
pestand disease resistance of cucurblite

Sub p orect (€1} Muskmeion

17 ldentification of desser: types of
meskmelon (Cuctumls mero} sultable
for the souther= reglon of Kergla
«3H02 00 0% 90 ACYV 4 KALR

Vrperiment s € N3 uGou wigiifican
d fterer~es were observed amony the
varet a. n the tarse 50w W, ~onths for
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soutberr vcne of rerala  Pusa Sharra
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Sl prate * L2) Walermewn

th wmrietal 8vg watiin o unre eviple e
ewuibllacsols vegefables s fea for
the southern reqion of Werala
Evaluation of watermeiszn varneunes *or
the scuthers reg'on of Kerals
LEG O 02 2 YC/ACY 141k AL

Ex.enn rron watermeon wdirated nat

ar ey Cigar Baby was sdberu W 6
regard b earliness n fema'e flower
proaut. on aumber LT fruls per plant viels
u ation and TS%

Erper ner to be conuni dror ore more
vE i

1€ Lusliel enulys 2 1 watermelon
V-G 02 02 02 L VKA AICAR)

e expurinent was  hated  {tis 1o oe

tepe oled dunirg nex’ season

<0 Var etel tr gl 'n watermelon
IVEG e ¢ 0 3o VKA(14,iCAR)

Amcr gthe varichies evaluated Sugar Baby
{218 tha, ard RW 1872 (217 t ha
re rdest Hhe h ghest yield with high " 85
valt e {14 7 & 70 respeciive y)

21 F, hybrid triel In watermelon
(VEG/02 02 04 85/VKA(14)ICAR)

Five F, nybrids were rorrpared with Sugar
Baby and aijocal check Resulis showeri
that the local vanety oput viclded (19 7
na 'V oAl cther bybnds in at ~hz o ters
rtoae T s TSE was poor (2 5 ger cent
Cuns derna T3S and yviela MHW G v as
pror oy (Me d 19 oo & TS8 12 per
or

2?2 Tov copwertoefbybrvtmelsn  Cueun
-
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23 Variazt 1y < f ey 1 Hale niglon
VEG Y% Qe (7 54 ALV 4 R&u P

Cosigeaancf g« v pasrand mu tpacat «
of seads are 1,03 rig

Cucudmbey
—

24 Varlsts 'r'as on ot intose
WEG L QD0 wTIEA 4 TeSy

Sub prejee 23

Avaretl, FC 173audecorcedt e sgnast
yteld {22 4t ta) foilowed by Tneethat (20
t/ha)

25 Selecti~r of saivabie cucurbif varicties
cucumber / meior
(VFC/L2 03 O 80/VKA 14 KA

The onental preserving melan genotypes
CS 26 (rtud kodc Lorah 18 78 kg/plant)
and CS "3 {823 xgpiant) were found
superior i yield  ob er fested ¢ ” hnes
Farm trials are v f10g essinthe d sunicts
of Thiiss o7 Pa akxa and £ naky am

26 Survey coillection and maintenance ot
cucurbits ard their wild reistives
IVEG C2 35 67 BBIVKA[14 K L

Collectior of seeds {30 ine- ofb “ergeo
ang 1% hmes of snhaxeqourd and tha 1 4=ia
evaluabion are r v ou'ess

27 Selection ot sut b = cucu bit varieties
pumpkir

(VEG/C2 24 9/VKAITA KA |

Among the 34 goi wtypes e aluared 'he
genotyprs CM 34¢ CM 350 wnc CM 346
emerged as high v eolders 11 7i ha 012
tha ang 13 2 Una respectively  witr ine
desirabi= aual *v of orange fesh *clionc !
by CM 344 and CM 210 The 1i*pe CY
349 wes acrepten fo cordu bag adaptive
tnals 1 Kerala 2no CK 347 a-+4 CM 350
werg re~orrmier ed for rat onat testing
under & Cv it

28 Varielal tr al » pui pran
(VLT ¢ 2 (2 89 vA 14,ICAR)

Among tie va ¢ &2 e cat & An npiodt
Y
yelged 2raa) e alet vg eliee

Keraia 8y stura LenerstvResewach Report 1985 S«

<% Bresding for resisiance to inosaw vVirus
in pumpkin
VEG 02 01 04 83 VKA 18I1KALL F&)

Six ; five acCessiors of puwrphe and
slated species were coliected trom
diftere 1t paits of nerala NBF GR and
arroad and multiphied for the seed purpose
Artitic 2, screening under ronirolted
cnnd ticns agamnst PMV and LVMY/ wes
¢t ed wut for 15 access "ns ¢ .ected

33 Deveiopment of hybrid varieties of
pumpkin
(VEG/U2 04 05 93 VKA(14 KAL)

Collectior of seeds is in progress

Sub project (05) Bitiergourd

—

31 Var etai trial on bittergourd
(VEG 02 05 01 88/VKA({14)iICAR

New ou ture MC 84 recorded cons stent v
hig! yieds (18 & t ha) ana was
recommended in the Package of Prariices
Recommeradations 1993

52 Evaiuatlon of Dbittergours and
snaxegourd for the acldic gliuviai sous
of Heraia

(vHG L2 05 03 88 T_A 14 KAC

‘n snakegqourd selection No 2008
Kaumudi) was recommended for
cultivaticn in the acidic aliuvial soils of
Kerala by the University Variety Release
Commuttee The bittergourd selection No
1010 was proposed for recomniendatior
for release for the ac dic alluvial soils of
south herala

33 Develolpment of hybrid va:leties of
bittergourd
WMEG G2 05 04 93 ACV/IgIKALY

F ¢ty three gerotypes of bittergourd
col ected ruom ditferest regions of the state
were se fed ang they were esvaluated for
thew genetic diveigence Based on D2
or alys s they were giouped into six
riuste ©  QOne type from each cluster was
«e1ected thereby selecting six parents for
“e est rat on of combin ng ahility by diallel
ana v8is Which IS tn proyress
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34 Evaisetion of verieties of bittergourd
{Morordica charantia) {or sumnimer rice
faliows
(VEG/0Z2 08 €5 9478y KAL)

Coliect or of seeds 1S 11 b ugress

Sub project {06} Ashgourd

—————
38 Selection of guitable cucurb:ts -
aghgourd
{(VE3/02 06 01 86/VKA[{14)KAL,

Experimental results confirmed the overah
superiority of BH 21 (KAU Local) (19 35
kg/plant) with an average of 5 fruits / plant
followea by BM 118 (18 98 Kg/piant) having
maximum number of truits / plant(8) Farm
tnials of accession BH 21 1s w1 progress in
districts of Paighat Thrissur ana
Ernakulam

38 Breeding for mosale resistent cultiver
of ashgourd for riverbed cuitivatiop
(VEG/02 06 32 80/PTR(14; KAL)

Among different accessions evaluated Au
53 was found comparativewy free from
mosaic

Sub project (07) - Others

37 Screening varieties of cucurbitaceous
summer vegetahles suitabie for
northerp region of Kerala
(VEG/02 07 01 82'PiL{14)KAL)

The accession CS 1 of onental pickling
melon was found supericr with regard fo
yieid and related attributes Farm tnal
data from three districis showed the
super:ority of this line ovet the locai check

Tra work will be contiruea won regard to
other cucaroils

Sub project {08; Snahkegourd

-
38 Ewaluatloneofr | qws - 2raxegoird
? swanthies anguirs

VEL 02 uB 00 SZ/VYA e B

The b Lo fe two

sgasore

WD, M g sl

3g Evaiuation of variet'es of snakegourd
{Trichosantnes snguina) for sumnmmer
rice failows
VESG/02 0B 02 S4/MNY (S1KAUF G)

~r tection of s2eds 15 10 progress

Prolect (03} Breeding foryiela, quality,
pests and disease resistance In leafy
vegetables

40 Screentng for non-boiting type(s) of
amaranthus
(VEG 33 00 U1 B1/VKA(14)KAU,

Arorg the twenty three lines maintained
A 5 (105 aays) and A 152 (109 days) were
tound tc be late tor flowernng when planted
n August

Project (24) Breeding for yleld, quality,
nest and disease resistance of legume
vegetables and bhnind!

Sub Project (01) - Bhindl

41 Evaiuation of vegetable varleties
registanttc pestanddisease Evolution
of bhindl varteties resistant to yeliow
veln mosale
(Ve G 04 01 1 SQ/ACV(1BYKAL,

Most of the wild species of Abelmoschus
and culiivatior Accessions viz 94 148 and
94 271 were ~ound as resistant/toierant
Jnder tield conditions

42 Screening bhind! variesties resistant to
yel:ow vein mosaic virus
(VEG/34 01 03 85/VKAI14;1CAR)

No disPase incidence was noticed when
the crop was raised dunng May 93 ioc
September 63 Highest yieid was recorded
in XeiE 002 fullowed by GOH 8 ad ROE
mi

43 Varletsl triat ip Brindt
VEC On u 4 B4/VRA 14KA )

frop o e ng G oot es AE 202 (14 5 10
B i AF *'Qg(izr 3 - [T

tria P al § oab gy
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44 induction of genetic recombinations in
interspecitic crosses of Abelmoschus
(VEG/04 01 05 90/ACV(9)KAU)

Varietal difference in compatibiity of
Abelmoschus esculentus with wild parents
Abelmoschus caillei and Abelmoschus
tetraphylius was noticed Reciprocal
crosses registered higher compatibihity
than the direct crosses A cailler was
dentified as the better donor parent for
transferrning yellow vein mosaic disease
resistance In the irradiated crosses A
caillei x Anakkompan and A caillet x Eani
vendawere identified as the better crosses
for 1solating recombinants

45 Evaluation of F, hybrids in bhindi
(VEG/04 01 06 B2/VKA(14)KAU)

The Fy hybrd (F, 1 A) recorded highest
yield (573 9 g/plant) with highest number
of frus per plant (21 3}

46 <Genetic
{Abelmoschus esculentus!
(VEG/04 01 08 92 ACV\8}KA >G)

divergence In bhindi

Seventy genotypes ot bh ndi were
eve iated and based on D analysis
the, were grouped into clusters
Maximum divergence was obtained
between cluster il and Vi and the ninimum
between clusters i and IV Experiment is
concluded

47 Development of hybrid vaileties of
bhindi
(VEG/04 01 09 93/ACV(9)KAU)

Work will be commenced on completion of
another project viz “Combining ability
studies in bhind1”

48 induced mutations in interspecitic
hybrids of Abe/moschus spp
(VEG/04 01 10 94/ACV(9)KAU/PG})

Thirty plants each under Abelmoschus
mamhot and A esculentus (Kiran) were
raised in field and F, seed productionisin
progress
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49 Genetic improvement and cytogenetical
studies in Tamara Venda (Abelmoschus
manihot)

(VEG/04 01 11 94/VKA(14)KAU/PG)

Twenty two genotypes of Thamara Venda
were collected and raised 1n field for
evaluation

50 Combining ability in
(Abelmoschus esculentus)
(VEG/04 01 12 94/ACV(9)KAU/PG)

bhindi

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

Sub project (02} - cowpea
—
51 Varietal trial in cowpea

(VEG/04 02 02 88/VKA(14)ICAR)

Out of the se =n cowpea va ietic e
evaluated VS 389 outyielded (6 9 t/ha} all
other vaneties Pods of this new culture
possess good guality Now this variety
under farm tnai

52 Varletal trial in vegetable cowpes
(VEG;04 02 13 87/VKA(14)KAU)

The vanew A ka Garima was found higt
yielding in bush type The pole types are
being evaluated

63 Variability and heterosis in bush type
vegetabie cowpea (Vigna ungulculata)
(VEG/04 02 06 93/VKA(14)KAU/PG)

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

Sub project (03) - Dolichos bean

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

Among the 30 collections evaluated the



accession DL 13 was found high yielding
(15 9 kg/pit) which was followed by DL 26

Sub project (04) - Winged bean

55 Survey, collection and maintenance ot
germplasm 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 t/
ha followed by PT 34 and PT 62 On the
basis of previous year s results one
promising type PT 52 having an yield of
3 6 t/ha I1s being tested under farm trials

56 Morphological effect of gamma rays
and EMS on winged bean
(VEG/04 04 02 92/ACV{I)KAU/PG)

The germination percentage was
observed to be decreased by both the
mutagens  Surviva' percentage was
reduced by both mutagens Gamma ray
tieated population was n reproductive
phase for longer periods than EMS treated
population Greater p =n sterthty was
nduced by gamma rays ! the effect of
MS on pollen stenlity ..~ "ot much
» onounced

57 Mutagenicity ot gamma rays and EMS
on winged bean he
(VEG/04 04 03 93/ACV(2)KAU PG

Single plant progeny rows from the
surviving M, plants from different
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
field

Project (05) Improvement of under
exploited vegetables

58 improvement of underexploited
vegetables - drumstick

(VEG/05 00 01 B5/VKALH4)KAU)

MG 20 MO 85 MO 118 and MO 19
recorded h:gher yields On the basis of
prev.ous year's data MO 15 (5 04 kg/tree)
and MO 85 (6 35 kg/tree) w=ie found
stable

36

§9 Survey, collection, evaluation,
conservation and cataloguing of
germplasm of certaln underexploited
perennial vegetables viz drumstick,
curry leaf, gamboge, lvygourd and star-
gooseberry,

(VEG/05 00 03 93/VKA(14)ICAR)

Germplasm collection of perennial
vegetables include 200 accessions of
drumstick 65 accessions of ivygourd 62
accesslons of curry leaf 105 accessions
of gampboge, and 23 accessions of
stargooseberry Evaluation of these lines
are (n progress

Project (06) Standardisation of
agrotechniques for vegetables

Sub project (01) - Solanaceous crops

60 Follar fertilization in lomato
VEG/06 01 02 BB/VKA(14ICAR!

The highest yield of 206 36 q ha' was
obfained in the treatment where 40 kg N
ha 'wasg =nasbasal dose alongwith 40
kg Nha ' as opdressing inscil This was
foliowed by yicld of 172 14 q ha ! where
40 kg N ha ' applied as basal dose and 20
kg N ha ! each as fohar top dressing and
as soiltop dressing So the presentyear s
data show that fohar fertiization 1s not as
effective as soil fertihzation

€1 Economising nitrogen in brinjai using
nitrification inhibltors
(VEG/06 01 03 93/ACV(1)KAU/PG)

The experiment is initiated

62 Impact of organic sources of plant
nutrients on yleld and quality of brinjai
(VEG/06 01 04 93/VKA(14)KAU/PG)

One season crop has been raised and
observations were taken

Sub project (02) cucurbits
pfinbibutdubih i

63 Efficacy of plant growth substances
for the improvement in productivity of
certain important vegetable crops of
Kerala
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(VEG/06 02 02 B9/VKA(14)KAU)

Inbittergourd CCC 100 and 300 ppm were
found effective in increasing the yield per
plant

64 Manipulation of frequency and quantity
of Irrigation using triazoles In
cucumber (Cucumis melo)

(VEG/06 02 04 92/KYM(1)KAU)

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

65 fect of time of planting on mosaic
incidence in pumpkin (Cucurbitus
moschatus)

(VEG/06 62 05 92/PTB(1)KAU)

The crops raised in Sep'amber October
months were comparatively free from
mosalc and produced belter yields
whereas, severe infestation oftha disease
occured in crops raise | It Janu.ay

66 FResponse of .ucun ber [Cucumis melo
i) to drip irrigations under varying
ievels of nitrogen and poissh
(VEG/06 02 06 82/ACV({1)}XAL FG)

Work nitiated

67 Nutritional management of bittergourd
under drip Irrigation _ﬁ
(VEG/06 02 07 93/ACV(1)KAU/PG)

Work initiated

68 Etfect 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 matenals were
recorded at monthly intervals
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Sub project (03) - ML

69 Enhancing nitrogen use efficiency in
bhindi with nitrification Inhibitorg
(VEG/06 03 02 93/ACV(1)KAU/PG)

Final report due

70 Embryo rescue in the interspecific
cross of Abeimoschus
(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 tetraphylius

Sub project (04) - Legumes

71 The effect of phenophased irrigation
on vegetable cowpea (Vigna
sesquipedalls) under graded doses of
N and P
(VEG/06 04 .t 93/ACV(1)KAU/PG)

Field experiment was completed and
chemical analysis 1s in progress

Sub project (05) - Intercropping

72 Resource us# and plant interaciion in
chiill intercrupping system In summ -
rice fuliows
(VEG/0b 05 01 93/ACV(1}KAU/FG)

Field experiment 1s in completion stage
Chemical analysis is in progress

73 Competitive and complementary effect
of bhindi-cowpea intercropping system
in summer rice fallows
(VEG/06 05 02 93/ACV(1)KAU/PG)

Field experiment was completed and
chemical analysis 1s in progress

Project (07) Management of biotic
stress In vegetables

74 Screening for resistance to root knot
nematodes in vegetables
(VEG/07 00 01 89/ACV(9}ICAR)

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 Assessment of yield losses due to root
knot nematode in okra / brinjai
(VEG/07 00 02 89/ACV(4)KAU)

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

In brinjal the work 1s iitiated

76 Evaluation of bare root dip for the
control of root knot nematode in brinjal
(VEG/07 00 03 91/ACV(1)ICAR)

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

#7 Host recistance In vegetables to their
major pests - Bittergot.rd
(VEG/07 00 04 88/AC 4}KAU)

‘e experiment s viliate d will be

ncated in 1694 85

73 Control of fruitfiles (Dacus cor 1 stae)
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 soi
application of BHC was found equally
effective

79 Standardisation of spray schedule for
control of die-back and fruit rot of chilli
(VEG/07 00 85 97/VKA(14)ICAR)

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

38

80 Seasonal occurrence of chilll diseases
(VEG/07 00 09 83/VKA(14)ICAR)

Phytaphthora leaf blight and aiternernia leaf
blight were severe during monsoon periods
in July August months Fruit rot and
dieback diseaSes were maximum in
October

81 Epidemiological studies of tomato
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 mosaic disease of
bittergourd
(VEC 07 00 12 92/ACV(5)KAU/PG)

o = quisition fasting of ine vector
dec ased the percentage of infection
M« imum ~“ection of 80 per cent was
obtained vh -the aphids were immediately
transferret test plants after acquisition
feeding per vd and no Infection was
nbtained when the aphids were given a
post acqu sition ¥ sting beyond two nours

Project (0B) “egetable management

83 Maintenance of nutrition garden
demonstration plot and specimen piot
(VEG/08 00 01 77/VKA(14)KAU)

Productivity / unit area have been recorded
A new crop Giant Granedilla (Passiflora
quadrangularis) was introduced and
maintained in the specimen plot
Phenological observations in this crop is
being taken

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

Minor vegetables viz Spondias apinnata
Pisonia alba and Agathi (Sesbania
grandiflora) were collected and
maintained
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TUBER CROPS

Project (01) . Crop Improvement for
special situations

Sub project (01) - Taploca

85 identification of medium duration
tapioca varieties suitable for wetlands
(TUB/01 01 03 84/ACV(9)KAU)

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

86 Evaluation of cassava varleties / lines
| types resistant to cassava mosaic
virus
(TUB/O1 01 05 93/VKA(5)KAU)

Out of 108 cassava lines scored against
cassava mosaic virus disease 11 were
found iImmune to the disease Out of 9
hneste tadfarartificialinoc hation 2lines
Matanthars and Kuruthakattan were
co »pletely immune to the disease by
grofting method and /7 :nes by
bombardment method &x e entismn
progress

Su®% project (C2i - Mincr tubers

®*  Studles cn the perform = cf tuber
cropsas inte.cropsincuccnu zardens

(TUB/O1 02 01 85/KUM({1)KA L}

Farm tnals with promising types of greater
yam were conducted 1n both Alleppey and
Kottayam districts and the results showed
the supernionty of Dak 10/86

Farm trnials with promising lesser yam
entries were conducted in Mavehkkara sub
division of Alleppey distrnict Five tnals
were laid out during last season |t was
decided in the XVII ZREAC to repeat the
farm tnal with lesser yam including the
local varnety of lesser yam instead of
“Sreelatha”

88 Identification of suitable types of
coleus (Coleus parvifiorus) for summer
rice fallows for central zone
{TUB/O1 02 01 92/PTB(1)KAU)

The experiment is not laid out
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89 Biometric analysis of yleld and other
attributes in coleus (Coleua parvifiorus
Benth)

(TUB/01 02 02 93/VKA(2)KAU/PG)

wWork inttiated

Project (02) Standardisation of
agrotechniques for major tuber crops

90 Nutrient-molisture interaction under
phasic stress irrigation of sweet potato
In summer rice fallows
(TUB/02 00 02 B9/ACV(1)KAU/PG)

Thesis preparation of the student is in
progress

81 Nutrient requirement of Kannikappa In
southern Kerala (October-Novembe-
planting)

(TUB/02 00 04 91/ACV(1)KAU)

Nitrogen and potash failled to give any
significant increase in tuber yield whie
phosphnrrus ncreased the yield of tuber
s gnificantly in Kannihappa Application ci
50 and 75 kg P,0g/ha significant
increased tuber yield compared tt 5 ¢
ha but the highrr two levels were or pr
with each other

Project (G3) Standardisation of
agrotechniques for minor tubers

92 Standardisation of agrotechniques for
tannla (Xanthosome sagittifolium)
grown as intercrop In coconut gardens
{TUB/03 00 04 81/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 influence in
modifying the tuber yield recording the
maximum value for 60 x 60cm spacing

93 Effect of daughter corm size and plant
density on growth and yield of
elephant foot yam (Amorphophallus
companulatus Blume) Iintercropped
with coconut in the reclaimed alluvial
soils of Kuttanad



{TUB/03 00 05 92/KUM(1)KAU)

The results of the study revealed that the
daughter corms of 60g can be most
economically used as planting matenal 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

yleld 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 egxperiment for the third
cropping season IS in progress
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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 28 per cent over the recommended
practice

Apphcation of 300 g K,O 200 g in equal sphts at 75 and 165 days after planting and
100 g In equal splits at 210 and 240 days after planting, 1n banana variety Nendran

resulted 1in an increase i 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 vartety Nendran was realised from a planting
density of 4762 plants/ha with aspacingof12mx15mx20m

Among the vanocus: pesis  acking banana banana pseudostem weevil {Oda por
longicollis) has been identi =d as a potential pest

Planting of gerbera in Juae was found to be better than in October with respec® to
vegetative as well as flora characters

A combination of 15 to 20 per cent suciose and 200 ppm 8 HQS improved the vasa
life of gladiolus

EXPERIMENTS CONCLUDED

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

Colletotrichum musae, Guignardia musae
Khuskia oryzae, Nodulisporium gregarium
and Phaeoseptoria sp were found to be
causing severe leaf blight in banana
The field application of Dithane M 45
could control the disease satisfactonly
Among the four banana varieties screened
for disease resistance /[ tolerance,
Rasakadali was found to have more
resistance / tolerance compared to other
varieties
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2 Effect of time of planting and growth

regulators on flowering and vase life of
Gerbera jamesonil
(FF/06 00 12 92/VKA(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
flower diameter Varieties differed
significantly with respect to the time taken
for flowering, Presly being the earliest while
Eolet 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
AgNO, significantly increased the vase life
of cut flowers

EXPERIMENTS IN PROGRESS

Banana

1 Collection, conservation and
evaluation of banana germplasm
(FF/01 00 01 73/KNR(9)ICAR)

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

Project (2) Standardisation of
agrotechniques for banana and
pineapplie under different cropping
systems

aanle wund
ement In

Y Standardisation ¢
inorganic fertilizer r
banana variety Nendran
{FFf02 00 06 83 KNR(1) ICAH

When aifferent organic sources of ~itrogen
viz tarm 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
tnorganic nitrogen was found tc be 13
The nematode population in soil and root
was minimum (n neem cake treatment and
maximum in the treatment with nitrogen
alone

3 Effect of number of suckers retained
on the performance of ratoon crop of
banana grown In coconut garden under
partial shade (var Palayankodan)
(FF/02 00 07 88/KNR(1)KAU)

Under partially shaded conditions only
one flower per mat could be harvested
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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 optimum dose and
time of nitrogen application in banana
variety Nendran
(FF/02 00 10 89/KNR(1)ICAR)

in the bapana variety Nendran four levels
Cs agen viz 200 g 250 g 300 g and
35 g per plant were apphed in different
pr porticns during vegetative and
reproductiv  penods It was found that
applicatiorn  f a total quantity of 200 ¢
nitrogen 134 g in equal splitc at 3¢ 7%
120 and 165 days after planung and 59
g at 210 225 and 240 days aiter planhri}
was optimum wi i respect o bunch weight
and economic parameters, which gave a
bunch weight of 13 49 kg an increase of
28 per cent over laocal practice

5 Standardisation of optimum 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
K,0 as 200g at 75 and 165 days after
planting and 100 g at 210 and 240 days
after planting was optimum with respect
to bunch weight and economic
parameters An yield increase of 26 per
cent over the local practice was abtained
in this treatment The application of
potassium at vegetative and reproductive
penods effected a marginal benefit of Rs
3 45 over the application at vegetative
phase alone
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6 Studies on weed control in banana var
Nendran Chemicali controi of weeds
{FF/0z 00 12 B9/KNR(")ICAR})

One spray atth Giyphosate 2 0 kg avha
foitowe 1 by tw o sprays with Grammaxone
181 «g ar/ha was found to be the maos?
effertve and economical weed rontrol
mehs | n Ldanana Sowing cowpea after
planting, of banana and acorporalion In
the so * 4., days after planting ano raising
a soc.nd « op *nereaftes was effe tive n
controhirg weeds as weli as improving N
cantent of sol

7 Efiect of nitrogen and potassium on
gtowth yleld and quality of irrigated
banana var Nendran
F /.2 00 16 89/AMB 1)KAU)

The resuits obtained from the third sea<~on
ctop indicated that most of the vegetative
characters and yield were not influenced
s gnificantly by various levels of N and K
Max mum yield of 11 87 kg per plant was
recoraec tn the treatment receiving 120 g
of N and 200 g of K,O per plant

8 Effect or different sources and ievels
of P on growth and yieid of irrigated
Nendran
{(FF/02 00 17 B9/AMBI{1)KAU)

Dur ng the third season tre highest bunch
weight of 12 41 kg was registered by the
plants receiving 115 g Mussourne phos
The shortest durat on {271 davs) was
recorde« by ptants receiving 195 g bone
meal pet prant

9 Effect ot time of planting on growth
and yleld of irrigated Nendran
(FF/02 00 18 89/AMB(1)NARP)

During the previous twoc seasons
Septembe:r planting was superior with
respect to yield The *hird crop 1s being
e\ aluated

10 Nutricnt management of ratoon banana
vai Palayankodan Intercropped with
cocanut in the reciaimed alluvial solls
ot Kuttanad
{7 47 20 19 Su/KUMI1KAU}

Applirat or of N @ 100 g and K @ 200 g
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along with 200 g of P,Oy per plant was
found to be the eccnemic optimum dose for
the plant crop of Palayankodan grown in
the reclaimed alluvial sotf of Kuttanad For
the first and second ratoon crops retaining
two suckers per clump the appiicationot N
@ 150 g and K @ 800 g aiong with P,0, @
2G0 g per ciump was found to be the
eronomic optimum dose The studies con
the third ratcon crep 15 tn progress

11 Spacing trial in banana var Nendran
{FF/02 00 23 91/KNR(1)iCAR)

The effect of various spacing treatments
accommodating p ant pcpulation ranging
from 2500/ha to 5555/ha on the variety
Nendran was studied for three seasons
Piants in the widely spaced treatements
flowered earlier than under closer spacing
The highestyield/ha and the highest income
was realised from the treatment with 4762
plants/ha with a spacingef12mx15m
X 2m

12 Standardisation of spacing for
proionged ratconing of pineapple
(FF/02 00 25 B9/KNR(1}KAU)

The data of first ratoon crop indicated that
fruit weight was maximum in the treatment
of spacing 45cm x 60cm x 180cm in the
variety Kew

13 Staggenng fruitproduction in pineapple
by adjusting planting time and growth
regulator spplication
(FF/0z 00 26 B9/KNR{10)KAU)

Planting in May June is ideal for fruit yield
in pineapple variety Kew

14 Growth pattern fiowering and yield
potential of tissue cultured plants ot
banana Musa (AAB group) Nendran and
standardisation of fertiliser schedule
(FF/02 00 27 90/ACV(1C)KAL/PG)

There was a general increase n yield in
tissue cuiture pilants over sucker derivea
plants



15 Water requirement of banana var
Nendran
(FF/02 00 29 92/KNR{1)ICAR,

Among the five wrigation ieve's ranging
from 20 to 100 CPE urnigation at 20 CPE
was found to be the optimum for growth
ard yield of the bapana variety Nendran

Project (03) Pest and disease
management! In banana

16 Contro! of sigatoka leaf spot disease
{FF/03 00 01 75/KNR/ICAR}

Spraying Caixin 0 06 per cent + Bavisun
0 1 per cent from May to July significantly
red.ced leaf spot nfection in banana
vanety Nendran

17 Biology and population dynamics of
banana aphids
(FF/03 00 03 88/KNR(4)ICAR)

it was found that Pentalora nigronervosa
compieted the life cycie within a period of
8 9 days wtth four instars The maximum
aphid population was observed during
December followed by Novemcer and the
minimum 1 Apnil May

i8 Screening of banana germplasm
against nematode pests
(FF 03 00 04 81/KNR({4)ICAR)

Thirty four banana varieties whicn were
inocuiated with cyst nematode were found
susceptiple 1o the nematode in varying
degrees

12 Controi of banans nemrawocde using
intercrops
{FF/02 00 05 89/KANR(a}ICAR)

Amaorg the aifterent treatmerts painng +
dipin 0 5 pervent Monccretophos + rasing
sunnhe™p it tne interspacs was ‘he best
it ortrol no neratode popation and
mprov ~g growth and vield of barea

2€ Survey cratification an~ 7 o
w81 CiYY wr g itol of rarans
namatcoe

rr L Lu vk 83 aANR ~ CAR

Mo o £ W N ot

main nematode pest ir Thrissur Palakkad
and Malappuram districts

21 Survey of fungal and viral diseases ot
banana
(FF 03 00 C7 83/KNR(5)}ICAR)

Fixed plot suivey conducted in Thrissur
district revealed 25 to 40 per centinctdence
of leaf spot 4 to 5 per cent Kokkan and
1ess than 4 per cent incidence of bunchy
top disease

22 Survey of insect pests of banana
{FF 03 00 09 88/KNR(4)ICAR)

Amongthe various pests attacking banana
banana pseudostem weevil (Odoiporus
longicoliis) has been identified as a potential
pest during the year under repo:t

23 Screening of nematode compilex in
banana
(FF/03 00 12 83/ACV(4}ICAR)

In early stages minimum population was
observed in treatment in which suckers
were {reated with hot water at 55°C for 20
minutes + parring + application of neem
cake @ 1 kg/plant and Carbofuran @ 0 5 g/
plant at the time of planting

24 Virus diseases of banana
{(FF/03 00 13 89/KNR(5)ICAR!

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

25 Scieening of germplasm against leaf
spot diseases Fusarlum wiit and
burchy top of banana
{FF 03 00 15 90/KNR(5)ICAR)

Banana vancties Pisang Likin H; H,
Ch nal: Kancmkela Manoranitham
Virapak=sh and Krshna vazhai recsoded
fesstha 10 nercent incidence of jeaf spot
gh-ease

26 Cermypiasnenilection assessment ard
maintenance of incdigencus and exctic
speilesfeLtitivars of orchids
- 500 81 VKA 15 CAR

rybr ds of Ter, wn were aaded to the
actr , mp@sm collection of nrlb o~
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Project (05) Germplasm coliection of
orchids and anthurium

27 Testing of new cuitivars of gladiolus
(FF/C5 00 02 82/VKA(15)ICAR)

Two hybrid varieties of gladiolus from HHHR
viz IHR 82 18 16 and IHR 82 11 90 are
being evaluated during the penod under
report

Project {06) Standardisanion of agro
technlques for orchids and anthur.um

28 Standardisation of nutritionai
requirement to promote optimum
growth and flowering of orchids
FF/08 00 04 89/VKA(15)!CAR)

Spraying one pes centsolutionct17 17 17
complex fertilizer was found to increase
the number of leaves and clumps number
of florets/inflorescence size of tlorets and
iength of inflorescence in Cymbidium
traceanum

29 Survey and idertification of pests ard
diseases of ornamental plants of Kerala
(orchids, anthurium and gladiofus)
(FF 06 00 07 91 ACV 4)KAL)

Thie survey revealed that all the n'ants are
mainta ned with much care and supervision
and are rarely damaged by Insect pests
The mamn pests recorded weve mites s uys
a :d mealy bugs

30 Management practices of gladiolus fou
the southern zone of Kerala
(FF/08 GO 08 ¢1 ACV(10)KAL)

Suitabiiity of diffe ent varieties of gladiolus
i1s being studied in the southern zone of
Kerala

31 Evaluation of seedling va-iabilty in
aelected varieties of Anthurium
andrearum

FF/O8 GO 10 92 ACV(15)KAU)

Morpholcgtcal and fiorai characters of eight
+aneties o Anthunum andreanum were
recoided Hybrndisat on was tred 10 39
comb pations out of which seed set was
sutai~ed in 3% comwnations
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32 Breeding of orchid varietles and testing
for export and internal markets
(FF/06 00 11 92/VKA( 5)KAU iCAR)

Pods obtained by natural set in
Spathoglottis plicata and selfed pods of
Epidendrum radicans and Cymbidium
traceanum were cultured under aseptic
conditions

31 Cross compatibility in Anthurium
andreanum Linden
(FF/C6 00 13 93/ACV(S'KAU/PG)

Hybridisation was attempted 1p 29
combinations using six different varieties
Successful seed setting was recorded In
27 combinations Germination studies have
been initiated

34 Variability studies in unutilised and
underutilised frult trees of Kerala
(FF 07 00 01 89/VKA{15)KAU,

Survey was conducted inselected localtties
of Kottayam and Alleppey districts and the
vanations were recorded tn the m nor fruns
included under the study viz Kodampu |
Karonda West Indian Cherr, Jamur
Indian gooseberry and lov! iovt

35 Evaluation of unutillsd ang
underutilised fruittrees of Kerala based
on blochemicai analysis
(FF/07 00 02 89/VKA(15)KALY)

Fruit characters of the minor fruits like
tamarina Karonda rose apple lovi lovi
Kodampuli apd Jamun which weie
collected from selected hou.eholds of
Kottayam and Alleppey districts wete
recorded Biochemicl characters like
acidity total sugars etc were recorded
All the fruits except lovilovi and rose apple
showed an increase In acidity with the
increase Iin matunty of fruits

Project (07) Evaluation of minor fruits
in house holds and standardising agro
techniques for desired ones

36 Standardisation of propagation
techniques in unutilised and under
utilised fruit trees ot Kerala
(FF/07 00 03 79/VKA(15)KAU)

Preliminary observations on grafting in
tamarnnd showed moderate success with
soft weod gafting done on 4 § month old
rootstocks
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The progect was started during the perivu
maer report The minimi m petrariage of
frat stimace was recoded by ine tawd
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Out Loithe 19 ciones evaluated §ve were
found s ipencr auring *he previous yeirs
and the sawe trend was f und tc continue
during *h= year uraer report also  The

I mes are beirg mo tiphed by stem sphits
ar 1 bv in vrrr techn ques

437 Breeding of new vaneties of pineapple
(FF 10 00 03 84 KNR(SHUCAT)

A matipl 2uer plot was faid out with
suchers and si ps of the ewght hybrid=

Ye anmng Lt a Jrve <tvPesea ~~Repor 29 34



5. Spices

HIGHLIGHTS

T opeppe raimuwnda | Fanmunda | and Swllya were promeising accessions at
Painiyur

Tiw pene e wuitlres 239 331 and 54 continued their better performance during the
vear al<o unider arecarul garcgen conditions

Among the intsrvanetal bybrias culiure No 5834 vielded more than 2 kg dry pepper
pE: VIRG

Amongthe 8 cuitures tested Keiluvaliy Kuthiravaly and Neelamundi were promising

Pongalyan (B amhus mralabaricum continued 1o be the best standard for pepper
fuiowed by coral tree {(Erythrna indica} Glyricidia and azhanthal are also good
stardards

The anatict al regiiren ent*crone xg inc ement inyieldisinthetune of 6 35g N 6 33
aK 1'1igCa 047gMg D44 gP 02998 4282mgFe 3445 mgMnand4 2 mg
Zn Theire s aso very h gh correlation between tne yield and the nutrient removed
frem the sysem by harvest of spikes Al these indicate the need for amending the
present fertibzer recommendations of black pepper based on yield potent ai of the
vine

Far foot 13t and nematode management n black pepper addition of 1 kg neem cake
+ 3 g a ptorate/vine + 1% BM spray ~ two drenching with copper oxychlonde alcng
with recomrended cultura: operations s tdeal

For controlling nursery diseases In pepper spraying and drenching with Valicidin
0 2% , Diforatan 0 1% is effective

&
The cinnamon access,on numbers 10 38 3% 101 111 & 130 were found to be
promising at AMPRS Odakkali

At RARS Ambalavayal ginger cullivars V2ES 2 recorded highest yield of green
rhizomes followed by PGS 35 and PGS 10 whereas at College of Horticulture
Vellanikkara Wynad varnety “Mananthody was the best folowed by PGS 35 In
turmeric the cultivar Sugantham wasthe highestyielder followed by Mundakkayam
and Wynad loca’” at RARS Ambalavayal whereas at Vellanikkara VK 5 recorded
the highest yieid followed by VK 144

Combined application of Carbofuran {1 kg aifha) and neem cake (2 5 t/ha) at 45 DAP
recorded minimum nematode population and maximum yield of rhizomes in ginger

Fodder cowpea was found to be best for growing as green manure ciop in the
interspaces of beds n ginger

Kerala Agricuiura University Research Repore 1993 94 47
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aduceqa withe . 97 ¢

& "~ themanag~ ¢ "ipe r5 ow

o FISOM TS &

‘.1 ner =%y e vHe !
= b oad dim st 40 gn
wer Ss '

JAGT g3, ¢r o
FRPLYIN -

wiglact {07 Eipi s on 204
smogeaninn LY gerel’ rescuices of
pepper and is cxpio.garion

1 Germplasn collechior and scigéntng
of pepper genciypes
(SPC/0T L0 T 72 PN aF

Dat sisnay ive accessionsy owered dut My
1653 94 sever culbvars yiedod rmnre *han
4 kg The promisi~g acressions wareg
Karmunda | (FRS 20, Kanmunda i (FRS
22) and Sudlity (PRS 48} The cultver
TMBY (PRS 56) consisteatly recot o
the neaviest and targesl berres a- in
PrEVIDUS YBRFS

2 Comparative yietd t~ial of pepper
genoty pes
(SPC/C1 00 02 Q0 PNRISVCARY

Tr al started only = 1990 and the vires
have just started bearing

3 Mu'tilocetionsa: trial of premlsing
cultures of pepper
{SP7Z,61 00 G3 84 PR 9,iCAR)

Yield trends were similar as in previcus
years Culture 238 331 and 54 ranked
first second and thud respertively i
terrs of yield ot green bernies  Cuiture
331 was released as Panniyur 3 and
Culture 239 1s proposed 1¢ be reieased as
Panniyur 5 The esperinmienticn progress

& intervarietar hybridisation in FPepper
SPC/CT 00 34 72/F N SIICAR,

Thetopy e dersirrtresessenwerecy we
5834 cullure 8766 2nd ¢ ntuie 6888 Only
cultu @ 5834 wiclsed div pepper L ve

48

the rhazome yigld

Jemantin ginger apphication 6f 1 per ¢cenl Saf
N N e TR T (L

o nehend speas shick gl L e ea's

AT e P s Vo
£e™ N . o b t -
~ i (+HF
we ¥ g, ?
{0 P8 B2 @a SEARC 4 - e

# chrefformaabeite e oth p ey
season eitn~y did not fower 7 the y eia

s oM

5 Hulthoecatione! - al of black peppel
¢l Ivars
(EPC o1 (L 08 BPNT 2 ITHR

Amoengthe mine o livars tested Kaiiwval'ly
stoorl first (2 58 kg gregr heny / vine
folrowed by Kuthsravaly (1 98 xg; <nd
Moetan undi (3 78 kg) The yweld venatior
~ouig not be gtinbuted ~ehabwy *o var eta
«ffecis due to large var aton withir
varielies

& Multilccational trial on black pepper
(SPC/01 00 07 53/PMP(9)KAU)

At Pampadumypara Kottanadan recorded
maximum length of vine wnereas at
Panniyur Kar munda stood first followed
by Kottanadan and Subhakara At
Pannmyur Koitanadan and Kanmunda
recorded 100 per cent survival foilowed by
Panniyur 4 (93 3 per cent) and Culture
1558 (87 8 per cent)

The uial was laid out on 02 03 1892 at
Ambalavaya' The stand of the crop was
satisfactory

Project (G2} B.eedlng ; screening for
shade tolerance

7 Seresning of germy lasm oo lection of
prowisina cuftures under shade for
yle'd disesse and pest tolerance
(ST L0200 e PNREG NATRA

St of the 48 cuttures yieid was obtained

Kargle Agrouls aiUrver aty meseerchRe 11953 94



from &7 cultures criy Culture 468 recorded
maxsmum yield of 1 03 kg/vine tolfowed by
Culture 434 Cunure 1308 Culture 818
Cubure 468 aiso recorded least irsect poliu
attack  Scireen 3 vor Phytopnthora foot
tot revealsrd least fea* infection n
Kuint avany {1 per cent; foliowed by Culture
184 a~d %% Therewas nobrachintectior
¥V oOd owe 278 ant poerak«oian Munda
Cud? 0 32 -0 v e maxirum brarcn
ne ¢

¥  Tewi st r o! black pepper genoigspes
fse mrecar i garaer tur yleid ard
tolerance to pests gnd diseases
(R0 Oe CN Q7 88 BNRIS NARP

This year also ¢ Liture 234 gave maximum
green herry yvie d (5 38 wg) followed by
kanmunda (3 98 kgl Panmivur 143 47 kg)
and 7 idre 408 {3 3 kg;  Tnere wos no
msect potlu attsck i Culture 408 d ining
the seasor But poilu afla~x was recorded
in Culture 233 (1 99 per cent} followed by
Panny 2 313 17 per ce=nt and Kuthirava y
{3 33 pe wenty

8  Triz with dif*erent tree standards for

pepper
(SPC/07 00 03 92/PNR (18 NARF)

Pongalyam (Adantnue ma abaricum)
continued to be the best siangard fo,
peppet (vanety Karimunday The next
best standard was coral tree {Erythana
indirg)  Glyncdia and azhanthal were
also found tobe gnnd standards tor pepper

Project (03) improving yleid potential
and disease resistance using wild
species

10 Speciesrelationship in the genus Piper
and scope ct reiated taxa In the
Improvement of Piper nigrum
SPCr33 00 01 90 VKA{16 KAL)

Collection and¢ maintenance 6f speces
sontirued S andarcisation of eleciro
phoretic waork 15 in pregress

11 izozyme vaniation in Figer spp
(SPC/03 0C 02 92/VKA(16;KAU/PG

Standardisation work compieted Anz ys <
IS #n ! g ess

Korala Agricuture Lnivarsity Hesearch Sepurt 1963 64

Project {C4) Screening
drought resistance

breeaing for

Project completed

Project {(08) Nutnticn and irrigation
mansagement in pepper

12 lrrigation cumn fertinzer reguirement in
black pepuver cuitivars
(SPC 05 30 01 88 PNR 16}ICAR

Thare was no sigrificant sitluence ot
irr gt on and fertilizer leveis Cuatvar
<animunda producad > gnificantly nigher
number of sp kes (765 2) than varisty
FPanniyur 1 (342 9)

13 Autrnient removai 'n relation to crop
production in black pepper
(SF 2/05 00 02 92/VKA 16)/KAU/PG)

Project concluded Finaireport submitied

14 HNutniticnial requirement of bushk pepper
in pots
1DPC/08 00 33 9/KTR 1 KAL)

Plarting of pepper :ooted cutlv¢s was
dare during 1993 But there was heavy
moriahty and replanting was done

i5 Effect of irrigation and fertiiizer
application on the growth and yleid of

pepper
(SPC/05 00 04 92/KTR(1)<AU

Expenmentwas laid out nJuiv92 Fortwo
years till establishment of vines uniform
culturat operations were followed for all the
plants

16 Standardisation of pots and potting
mixtures tor bush pepper
{SPC/05 00 05 92 XTR(1 KALl

Size of pots showed significant intluence
ontne number of lateral branches 6 months
atter planting lLargest pot size reccraad
the rughest mean value Med um with sol
sand FYM @ 1 2 ¢ recorded the highest
mean number of branches The highest pot
size also recordea the nighest mean
number nf leaves per plant 6 months after
planting



17 Deveijopment of Diagnosis and
Re¢ rmgndation integraved Sysiem
s} » b oaek pepper (Plper nigrum}
In re'ens o teid &nd g.osiity

chars~ter stica

(SPC usS Cue CF L0 A& =ALIF

VMBS wWe 8 P ectc 5 o f3%0er b g
berrv arosu iszmpin we e r acted an
aa/S%vl ko 1r uPcs T ey~ o3

yied d-@ were - 50 L lecteu

Bruject 1°sr Mar gerent o feot gt
ano slow wilt = bizch pepoer

18 Screeningof peppergermplasm zga rat
root knot nematade (M incoguta) and
burrowing nems*ode {HRadophoius
surilis)

\SFC 06 00 01 ~%/ACV/4) (CAR

Seed ings taised v m open por i aled
seeds of different vanehes were useaq for
screening work  Szedlings ratsed fr 7
open poll nated seads of Chegatam was
found to be tuierant to R sirils  But all
the vanielics aere siscep'bie to M
reognita

19 Phytoptrthore fool rot send rematode
disease managernent in black pepper
(Fleid trial for the rontro! of gquick wiit
{foot rot) disease of pepper;

(SPC,08 00 02 87/FNRBUCAR,;

Minimum defohatian and foliar yellow ng
wers observed in the treatwrent (T7)
receiving all culturwt operations + 1 kg
neem cake / vine + 3 g ai photate / vire +
1 per cent BM + twe drenching with copper
oxychloride

20 Tria'forthe cont-olof quick wiltdisease
of pepper
\SPC/086 00 03 &7 PNR(5)/ICAR)

in general combpined appication of
fungicides with soil amendments were
found to be etfecuve in cheching the
infection and in Incredasing the yte!d of

pepper

21 Fleld trial for the control ot sfow wit
disease of pepper
{SPC/08 00 04 87/FNR(5}ICAR,

Combinea applcanon of rrem cake with

50

nemat cige and jungc de was fourd to be
cHective tn manag rg the dicease

Project (07} Management of nursery
disezse In pepper

"2 Srudles on the control of nursery
& CTBAEE 3V e, L 8F

” TET oy g rRT I3

Vreg ool specis we o o b b g dor
S, ey 0 3vtean b gwiih
¥ Cann 07~ Powes fwrd i o
¢ I Se Y1 S5 unl el WE SD7ay iy
ard et g wih o fnlatan O 1 per cent

agenefal rfer® rr owas ow urder 1uw
shade

b 2!" sh e

Project {08) Breading for higher yleid
and reslstance to katiae and azhuksl
giseases in cardgamom

22 Mu'tiiocatioral trial in cardamom
("PC 08 0C QO 88/ACAM

Difterent Liches callected wers not
sJf rcient o lay oul a tuli fledged 3
repl watton trial erd hence only one
2p cahicn cotla te la d out

SPC/ 8 G0 02 67 PMP/9ICAR)
\SPC 08 00 03 87 PMP(8) CAR,
{5rC/C8 0 04 87 PMP(9)ICAR!Y

O scontinued by ICAR

Project (09} Nutrnient, irrigation and
weed management In cardamom and
clove

24 Germplasm collection and description
of types and varieties
(SPC/us 00 05 B86/PMP{8)1CAR)

The types PS 21 PS 22 and clone 57 are
notable for their bold capsules PS2 S1

MSP PS4 PS5 PS12 PS 16 Manjirabad

P& 22 and Veeraputhran were found to be
prorising in terms of dry yield

25 Hesponse of ciove to ditferent levels of
nitfrogen and potash
(=PC/08 00 07 B9/AMB/NARP}

Same tiend during this year alsc as that of
lastyear Perplantyield ofthe experimental
man's showed a wide range of 140 g to

ke a aAgne situra Un vers ty Resesrch Report 1993 94



8180 g The non signifitance due to
different levels of N & K was mainly due to
heterogenity in the population resulting 1n
high block variation and error variance

26. Manurial experiment in cardamom
{SPC/0S 00 02 83/(*WCAR,

Biometnic obse:valions were taren There
was no signthcant difference between
various ‘reatments

Project (16} Pest and disease
managemeant in cardamom

27 Cultural and chemical contio! of thrips
and shooct and capsule borer of
cardameam
£3PC/10 00 26 93/PMP(4,KAL)

Treatment {T.) selective thrashing during
February March rec2-ded highest
peicentage of infested uilers Thre
treatmants (7, T4 and T;) were found to
pe cr par in controliing shect horer
infestation Capsule borer infestation was
rots=vere in T,&7T,,{selectivethrashing
aurirg Februaty Marck and contini nio
spraying and thrashing) more tran 60 per
cent cfthe capsules were infested by thrips

Project (11} Cotiection and evaluation
of germplasm in nutmeg, cinnamon and
ciove

28 Variabiiity
fragrans)
{SPC/11 G0 01 89/VKA(16)KAU/PG)

in nutmeg (Myristica

The student discontinued and hence the
programme 1s kept in abeyance

29 Seasonal variation In the oil content
and quality of cinnamon leaf ol
(SPC/11 00 02 89/VKA(18 KAL)

No work reported during the period

30 Screeningclove cinnamon and nutmeg
tor aromatic oli
{SPC/12 00 03 80/04{16)AU/NP)

All the 234 cinnamon accessions were
evaluated for their characters and 50
accsessions were sesected based on
cannamoni e:d indexcomputed onthe data

werala Agr.uliural Lnversity Research Pepurt 1983 84

gererated on growth and yield characters
dunng 1992 93 for the evaluatior of oil
yield and qualty Leaves of the 50
selected plants were harvested and
distilled for oil estimation and quality
analysis Chromatograms were ailso
prepared for the ieaf oil samples Out of
the 50 cinnamon plants screened for ot
sield and quality accession numbers 16
38 3% 101 117 and 130 were found to be
pPronusing

31 Collecticn, maintenance and evaluation
of the germplasm of Garcinia cambogia
Desr
{SPC/*1 00 04 90/KUM(9)NARP)

Studies w'th plant hormones for increas!rg
the rate of success in soft wood grafting
have shown that application of Kinetin @
100 ppm or Kinetin + tAA @ 100 ppm each
can give 100 per cent success 1n soft and
grafting of Garcinia cambogia QOut of the
17 elite types of Garcinia grafts planted for
comparaive study three were harvested
26 months after planting All are activelv
growing

Project (12) Evolving varieties of ginger
and turmeric for yleld and resistance to
bacterial wiit and soft rct disease

32 Blossom biological and hybridizatior
studies In turmer:c
{SPC/12 00 01 90/VKA(16)KAU)

The hybnd lines found to be promising in
the previous season have been planted in
the field for multiphcation for taking up
farm trials in 1995 96 season

33 Malintenance of germplasm in ginger
(SPC/12 00 02 85/AMB(S)NARP)

As in the previous years, the cultivar V2
E5 2 recorded the highest yield of green
rhizomes (67550 kg/ha) Tnis 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 percent Rajgarh recorded the highest
driage (30 5%) followed by SO 55 (29 0%)
and SG 541 (26 5%) Though V2ES5 2
recorded the highest yield of green ginger
its driage was very low (18 0 per cent)
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Intusmrenc the cultivar Sugandh recurdea
the n:ghest yield of 44225 ka gre=n
-t romizs/ha folowed by Mundaxkkayam
Feate v”’"" Wiy G 8l 138688!@ ha

r¢ Thavap . . %37
34 e iy wnit w o o & e 5
Al L
Ly w o [N g
AR SO SRR T ] nhrreed 1
r Ty - iy -
Vs TRy B ok b et Wt

e oY @s Y Y e

35 Cermgpiasm wotlection or? evel atiun
of tarmernc
{SFC 2 30 04 B2 VRAUT KAL)

Cnerun-red ard six cu leclions of tu mer ~
were mainta ned Trree comcarative je
ttals started as* vear were corhnued
Among b e fucal colections VK 5 has
recorged ccensistenthv highest ary yield
i 61 kgr2 m? foliowed by VK 144 11 40
xgs2 m%)  Companng with NBPGR
cellections it was 13 1nd thaf max mom drs
geid was ublained for VK 88 (1 37 kg/~
m?; followad Ly VR 96 {1 24 kg2 4 ir
tne case of Pottangl collection \K 172
recorded maximun dry yie'd {1 10 hg/2
m?) fo'lowed by VK 359 (0 98 ag/2 n 9

46 isoenzyme variation in Zingibeiacsous
§piCe CrOPS
(SPC/iz 00 05 80 VKA(Z KAL)

Maintenance of species and varietigs
cont nued

Project (13) Pest and disease
manasgement in spices

37 Assessment of yisld loss cue to
nematode compiex 'n ginger and
turmeric
SPCHI3 U0 01 88 ACV{4)ICAR;

G nger An nittes poti lat o of M rrogn te
{7 68250 g sot ard Rotylen 14us
rer form s{871280gs i} educedithe s eid
by 43 per cent

T reiere  yn the 1w tr as conasted

while an ntial popuatico of M 1 9y &
alune (108250 g s0 esutad nd43 4 er

P13
N

~ei{ deciease n yic 3 a conreritant
poPu @ oh of M ir-ognita (241/250 g so
and B (e iform s {CS0e050 g so i) rest'ted
n 3337 pe o ot Secrease r y 2 d

g sewt @orirer s f roor ar f

e g e m ogirger

Dy ~ e o ]
- f o AR
, F - e 3w a r LA o
yitearis fe i 7 G A0 S
N B LM et s DA Th s g1 g
[ " yr b LAl ey el W8y
L er 17 [

b
~arbrfur.  appl abicp Tign v cant
~etease thyied was obe wved 1 plots
weated vin Catbofutar {1 ¥g a/re) and
n oemesxe {2 S¢ba) Con bned apphicstior
o L borgran 2 1 kg a/ha and 1 eem
[Or~N t .S vta 45 DAPY 6. de’ bhe
TLRET M yield

38 Sy;i~proematology and etiology of tte
lear disease of pepper (Piper mgium)
{S*C/13 0C 28 82/ VKAIS)KAU PGY

Ne work "eperied dur ng the penod

40 Managewen. of bacterial w I* of ginger
(Z1igiber ofticinaie Wasc) Ipcited by
Pseudomonas solanacearum {Smith}
(SPC 13 00 04 v2'VKA 5)KAJ/PG)

Fir 2l reporc subm 'red FResults presented
i concluded expenimerds

41 Investigation on the et clogy and
control of wilt of clove
(SPC/13 00 05 92/ACVS KAU NARP)

Isolalion of o ganisms assoc atea with tre
diseased plant- was carried ou! No owher
organisir other than Bo‘rydip/lcaia ¢p ard
Phyiophtnora sp cou d be isolatea

Project (14) Evolving management
strategies for ginger and turmeric

42 Fleld evaluation of ginger for
Intercropping in coconut gardens
(SFC 14 00 O+ SO/KJIMITINAHP

The ~oltection from khuravilargsd recorded
the highest yield of areen qirger (3 ¥4 kg/
plo:) Nedumangad Kuruppamnpadv and
Lote cullection 2 were on par with the
cc tection trom kuraviangad  Regarding
d iage, Marar wasfounntobes crifica itly
saperiol v thers

Kerale 4g  uliture ( niverw y Fe<ear MRrpol 35184



43  Nutritional requirement of ginger under
ralnted conditicrs
SPC 14 00 €3 89 AMB/TINARSY

NG resJ . vas repniieq during this per od

445 Efielt 0y shace and v ulch ontha v e d
& !\'c»f
=g 3 G2fALVI0 e LiPa

Wo s ooyieten o3 eport sar ) tiea

48 Effece of Lleer marLIE oIOD8 B tag
intersparen B Qrowth anu b uSu .ty
ot ginger
{SPC14 « 07 92 vKA(16) KAU

For piomass ginld fodder cowpea wes

CONCLUDED

1 hutrent removal tn reiaticn to crop
praduction ir b ack pepper
(SPL/UE Qu G2 L2 VKA (1e KAL PG

A m of the exper r ent was to assess the
extent of nutniert rtemoval in ielation to
product vity in black peppe The
experunent also enabled 1o assess tie
reiationship beiween fohar nutr ent sevei
and yie:d and the relationship between
availab & nutrient in the soi! and yield

One nhundred and fifieen pepper vines of
variety Panniyur 1 of same age groupw th
nutiess thar 10 vear~ o age and stabilised
yield grown unuer tdentical condv cr =
tralled on siver vak ard at dfferen*
productivity evel trom a compact blocr
from Regiona! Agr cultural Rescasch
Station Ambatavasal were selected Sni
sampies from tne basin of all the selected
vines wer= cohecte for nuatrient analysis
Leaf sa v ples were couected from the trunt
beant g laveras ,is* prin t 1§ ushing
Spihes se nples were woliec ¢ o at ratur ty
The da*a were sub ected t  staush a!
analysis

The stu ay revealed tnat sotl ~haractenstics
hhe pH urgarni. carkon exchangeab e Mg

Kenals Agreultiral urive sity Reseearci Peport 193 34

found to be the best and cowy ¢4 sown it
beds recarded the highest green manure
yie d (9 48 kg/1 5 m?) closely fuilowed by
cowpea sown in the irter channel (9 U kg
1 5 m?) and Sesbania accureata (7 79 kg’
1 5m?% The rhizome yield was found to be
h gh 11 Sesbama acculeata (h 30 kg/3 m:
followed by cowpea scwr in the
1 aichannel {5 19 kg/3 m?)

48 Arecanut, cardamom pepper mwixed
croppling in the garden ands of high
ranges
SPC/14 00 08 94 AMR 16+ AJ

Fepper vanetes were plante g for traiirg
an arecanut palims

BXPLRIMENTS

ererted drect influence In rcreasing tne
hiack pepper yieia At increased level of
ptrand organic carbon the availabiiity of S
and Fe n the scl derreased Hiyhes
yir ids were obtained when the organic
carbon content of the soit was n are than ¢
per cent and pH around 6 5

Significant positive correrabons wefte
obtained between green pepger yield and
soll pH carbon exchangeable Ca and
Mg However the correlations between
green pepper yield and availanie S and Fe
were negative (Tatle 1)

Significant correfations wete cbtairea
between leaf nutrient concentrations and
yield of black pepper The tonar N
~oncentration had significant positive
correlation with soil pH and organic
caibon

Thevery high correlation between the yield
and the nutnients removed from the
syster by way of harvest of spikes
indicated a  linear reiatiorship
proportionately (Table 2} The results
i~dicated that the quantities of nutrients
removed from the system through the
harvest of 1 kg spike were in thie order of

83



835 b3agr gCa €47 gMg
044gP 028395 ar So u, "7 3445mg
Mnai 14 28nygZr These guar  2° may
we Cone derel  ac e a. !t .
equ ret ~nat by r*ne vine f 1 one kg
t was okserned traf
[N

ERE S
irrespe. s a1 {ee 4 20 potenu
quant iy o Laun Jtoert reduied Yo

production of 1 kg of green pepper is fairly
constant and vines with higher production
potential require relativelv and
oroporticnately higher doses o nufrients
na Lrws the need ‘or ~randing the
fert garree wmmerdation of bia.k pepper
casen on y eid poteny o it = vine

Table ¥ Corrgintiars and ragres"inr ecuations for sigmficant giatitnhsnips

~2twren ol characteristios - 0 ree sield In black peptier
NER P, o B 52 Reyiess w eavator
T
pri 0 430** 0185 y - 48986734 » 12 663 «
é Qrganse Carbont% 0 545** 0 297 y= 266894 + 31 116x
« »hargeable Ca {ppm) 0 596** G 355 V=4 559 + 00354 %
Exchargeabie Mg {ppm) G 554 0 341 y =5 877 + 028s1 x
Avalable S {ppvy G 391* 0153 y~-23434 01792 x
Availabls Fe (ppm) ~N 318* 031 y=33118 05304 x

** Signiucant at 1 per cent leve!
y - Green yield (kg standard

Table 2 Correlations and regression equations between quantity of various
nutrients removed by way of harvest and green yleld

y X r R? Regression equation
N  Greenyield 0 987** 0974 y=1354 +635x
P 0 985** 0978 y=068+044x

0 984* 0 868 y =527 +8633 x
Ca ' 0 972* 0 945 y=175+111x
Mg 0 962** 0925 y=047 + 047 x
S 0 976** 0953 y=038+029x
Fe 0 763* 0582 y=31817 + 4289 x
Mn 0 976** 0 953 y= 273 +3445x
Zn g 975%* 0 951 y=644+428x

»* Signiticant 2t 1 per cent leve!

% Green yiela (kg standard )

y Quantity of nutr,ent removed through spikes by way of harvest (N P K Ca Mg and

$in g and Fe Mr and Znin mg)

KeralaAg culturalUriversdy Research Repr 11827 94



2 Effect of shade and mulch on the yield
of ginger (Zingiber officinale R)
(SPC/14 00 06 92/ACV(10}KAU/PG)

The experiment was conducted at the
College of Agniculture, Vellayani during
1992 93 to study the effect of shade and
mulch on the yield of ginger cv Rio de
Janeiro The experniment was laid out in
strip plot design with five replications the
major treatments (shade levels) were open
{So): 25 (S,), 50 (S,) and 75 (S,) per cent
shade levels The minor treatments {mulch
levels) were 25 (M,), 50 (M,), 75 (M;) and
100 (M,) per cent of the recommended
dose (30 tha ') Green leaves were used
as mulch matenals Artificial shading to
the required levels as per the treatments
was provided by high density polyethyiene
shade matenials LI COR LI 138 B
Quantum radiometer with a photometric
sensor was used for confirming the shading
~apacity of the shade mazaterial Except
mulching ail other cultural operations
were carried out uniformly in all treatments
as per the package of practices
recommendations of the Kerala Agnicultural
University

Ta effect of shade on enhancing sprouting
was found to be significent sainly duning
the early stages The effect of mulch was
also found to be significant and increasing
levels of muich increased sprouting

The effect of shade and mulch on growth
parameters leaf number, leaf area, plant
height tiller number, chlorophy!l content
dry matter production, net assimitation rate,
crop growth rate, bulking rate, utihzation
index, harvest index and top yield under
low shade (25 per cent) exhibited significant
supenority 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
temperature 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 (Tabies 1 and 2) The
effect of mulch on green ginger yield was
also found to be significant Under low
shade (25 per cent) M5 and M, were on
par Under medium and heavy shade M,
and M, were comparable

In general the cuality of the produce was
found to be superior under shad._d
conditions The uptake of N showed an
Increasing trend upto 50 per cent and then
a decrease A generalincreasing trend in

Table 1 Effect of shade and mulch levels on the mean green ginger yield
(kg ha 1)
Muich levels
Shade Mean S
levels M, M, M, My
Sg 13161 14145 17398 19517 16056
S, 18029 21439 26030 26036 22883
S, 15535 20492 21123 22007 19789
S, 16292 17303 20839 21786 19055
Mean 15755 18345 21347 23337
F test S(S) M(S) SM(S)
CD(005) 4763 2907 568 6
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Table 2 Effect of shade and mulch levels on the mean dry ginger yield (kg ha 1)

Mulch levels
Shade Mean S
levels M; M, M; M,
Sy 2736 2996 3685 4141 3389
S, 3639 4328 5246 5256 4617
82 3029 4063 4117 4266 3869
S, 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 4 659 989

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 conditicn mulching gave a
progressively increasingtrendinyield and
therefore the existing recommendation (30
tha ') is necessary Bu*under low shade
25 per cent of the mu «~ i requirement can
bereduced withoutat  tingthe final yield

#  Management of bacterial wilt of
ginger Zingliber officirs:» Rosc)
incited by Pseudomonas soia iscearum
(Smith)

(SPC/13 00 04 92/VKA(5}KAU/PG)

The objectives of the study were
characternization and identification of the
pathogen i vitroand in vivo evaluation of
common antibiotic fungicides, botanicals
and others against bacterial wilt pathogen
study the role of weather factors un the
incidence of bactenal wilt disease of ginger
and study the changes in the rhizosphere
microflora due to application of antibiotics
tungicides and botanicals

The programme of study consisted of
testing the sensitivity of common
antibiotics fungicides, botamcais and
others against P solanacearum under in
vitro and in vivo conditions Ambistryn S
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Terramycin,Chloromycetin Streptocycline
Bordeaux mixture Calixin water extract
of garlic, water extract of Ocimumspp and
fresh cowdung were used for in vitro
study

For field experiment in wilt sick fields
w o stryn 8 (1000 ppiny Chloromycetin
{ 000 ppm), Terramycin (1000 ppm}
Eordeaux mixture (1 per cent)
Streptocy hine (1000 ppm) water extract
of Ocim.s2 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 planis exh bited
symptoms of bactenal 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
reatments was conducted to study the
incidence of bactenal wilt

The results of the n witro study indicated
that Ambistryn S and Chioromycetin 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 extubited maximum nhibition of
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
bactenal wilt revealed that plants treated
with Bordeaux mixture, Ambistryn S
Terramycin and Chloromycetin had
minimum wilt incidence (Table 2} All the
chemicals found to inhibit the pathogen
under in vitro 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
mycorrhizawas 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 tilers and
maximum yield Thus the present study
revealed that application of Bordeaux
mixture one per cent could be
recommended as a prophylactic soil drench
and spray which canreduce the incidence
and prevent further spread of the disease
in the field

Table 1 Fleld experimenton management of bacterial wilt of ginger with antiblotics,
fungicldes and botanlicals Percentage of wilt incidence at different
Intervals

H
Wilt incidence %)
Treatments
Bofore 10 days 10 days 10 days 10 days Final
snct  ton  after first afier second afterthird afterfourth olbserva ¢
application apphcation application application f
70 DAP 80 DAP 90 DAP 100 DAP 110 DAP 160 DAP
T, Ambistryn S 2P 6875 70 83 70 53 70 83 70 8>
T, Chloromycetn 31 4l 70 83 79 16 8125 8125 8125
T3 Terramycir 27 08 75 00 77 03 83 33 8333 83 33
T, Bordeauxmixture 3125 70 00 75 00 75 00 75 00 75 00
Ts Streptocyci ne 2916 7291 75 00 91 66 91 66 g1 66
Tg Water extract 3333 7916 87 50 87 50 87 50 87 50
of Ocimum spp
T; Water extract 29 16 70 83 77 03 81 25 8125 8125
of garhic
Tg Caloan 3125 79 16 87 50 87 50 87 50 87 50
Tg Control 33 33 87 50 100 00 100 00 100 00 100 00
CD (0 05) NS NS NS 11 853 11 853 11 853
DAP Days after planting
NS Non significant
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Table 2. Pot culture experiment on management of bacterlal wilt of ginger with
antiblotics, funglicides and botanicals: Percentage of bacterlal wilit
Inclidence at different intervals

Wilt incidence (%)
Treatments
Before 10 days 10 days 1edays 10 days Final
application  after first after second afterthird after fourth observation
application application application application

T, Amblistryn S 19 91 24 07 24 07 24 07 24 07 24 07
T, Chloromycatin 19 09 27 42 27 42 27 42 27 42 27 42
T4 Terramycin 17 42 2576 2576 2576 2576 2576
T, Bordeaux mixture 22 05 22 05 22 05 22 05 22 05 22 05
T; Streptocycline 1977 36 05 50 42 72 82 100 00 100 00
Te Water extract 26 11 31 3 59 02 62 35 62 35 62 35

of Ocimum spp
T, Water extract 20 62 27 35 3013 3013 3013 3013

of garlic
Ty Cabxin 26 18 3778 54 44 78 31 100 GO 100 6~
Ty 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 (Myristica fragrans Houtt)
(SPC/11 00 05 91/VKA(16)KAU PG)

The objective of the expenment 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 1n 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

58

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
achteving 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 /n situ budding even
before sex determination as a reliable
technique to assure femaleness and
productivity in nutmeg /n 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 2 imiting factor for commercial production
of vegetative propagules Viewing from
this angle also budding which enable
production of more numbet of propagules
from a budstick 1s preferred to grafting
Seiection of viable buds having a deep
scar Inner to the bark 1s a must for budding
success

Table 1 Effect of physical treatments on sprouting of buds
Treatments Age of Number  Sprouung Days to Girth of Lengthof Numbe of
tree of trees (%) sprout sprouts sprouts leaves
(years) beheaded (em) (cm)
Stumping 18 4 50 70 10 80 2
Ringing 18 4 25 173 10 65 1
Control 18 4 25 295 08 5o 2
Table 2 Effect of age of plant on sprouting of buds
Si Age of Mean height  Mean girth Tier at Inttial Sprouting
No trees at which of trees which success (%)
(years) budding done {cm) budding (2 MAB)
{cm) done (%)
1 1 180 390 10 80 00 ¢
2 3 3528 730 14 100 00 a3 30
3 4 6579 10 57 24 91 40 7710
4 5 70 14 12 92 27 71 40 71 40
5 10 71 90 20 45 34 7270 36 30
6 18 83 00 43 80 44 60 00 40 00
MAB Months After Budding
00
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6. Commercial crops

HIGHLIGHTS

in cashew two high yield ng varieties K 10 Z2and H 3 1/ having bette yieid and nut
welght were proposed for release

Soft wood grafts of released varieties Kanaka ard Dhana were diutributed to
cuitivators

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 tnals Co 88017 and Co 88121 out yielded all the
check varieties in cane yield and commercial sugar percentage These varieties were
proposed for farmn trials

Agood germplasm ccllection of cocoa s maintained Largescale breeding psogramme
has been attempted and 49 hybrnids were promoted for progeny row trials

Top working with snapping of stem and budd ng on chupons was found to be
successful in cocoa

CONCLUDED EXPERIMENTS

Flush grafting in cashew ¢ Foliar application of urea along with

Standardisation of time of beheading
in cashew
{CC/03 00 02 88/MDA 4)ICAR)

The objective was to standardise the ideal
time for inducing flushes for flush
grafting Five trees were beheaded every
month to induce flushes Seven days
and 14 days old flusnes were grafted on
21 days old oot stock
success could be obtair erd when the
tiees were beheaded duiing May and
June to nduce flushes for flush grafting
The highest percentage of success was
obtained from trees beheaded during
June 1992 (27 per cent)

Maximum
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insecticides
(CC/03 00 03 89/MDA(4)ICAR

The objective was to find out the effect of
foliar application of urea along with
insecticides Endosulphan (0 05 per cent)
was tried along with control plots The
data of four years revealed that foliar
application of urea at different
concentrations a'ong with endosulfan did
not have any effect either on the yield cf
nuts or nut characters Though leaf
nitrogen per cent increased consiaerably
due to the foliar applicaticn of urea a‘ong
with endosulphan there was no significant
d fference among the various doses of uiea
applied The results indicated that soii
application of N was as effective as foliar
application Hence a recommendation of
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“ohiat spray o¥ utea along with insect! 1des
may not hold good unzer our cenditions
£ndosulphan appli~ation reauced tea
mosquito 1o a certain extent

3 Growth and yieid of cashew n relation
to fohar and sc | nutrient levels
(CC/02 0C 07 21 VKA{ }XAU PGC)

in cashew the reiat onship between “he
levels ¢f N P and K in soi and leaf in
relation to growth dana vield of cashew
was studied ir detait in a PG programme
Seedling progenies of BLA 39 4 were
utihized for tne study Application of N P
and K significantly improved growth
characters and also leaf N P and Kcontent
atflushing and frusting and yield attnibuting
characters Cashew yield was significantly
increased with N P and K application
The highest net returns were obtained by
1000g N 500g P,0gand 1000g K,C/tree/
year Economic optimum doses of N and
P were worked cut to be 748 g N 329 g
P,Og

4 Uptake pattern of major and minor
nutrients in selected cashew types
{CCI03 00 66 91 VKA(1)KAU/PG)

Variability studies of 18 cashew types in
b ometric characteristics of economic
importanre were studied in a PG

programme The study revea'ed vanetal
difference in growth ard nutritton of
cashew Flowering ttme apple weight
kernal weight nut weight nut yieid and
shetling percentage varied in the different
variet es The concentration of major and
minor nutr ents ciffered between plant
parts and between varieties

§ Foliar absorption of ritrogen and
phosphorus by cashew
(CC 03 00 03 S3/VKA(1)KAL/PG)

The main objective of the PG investigation
15 to fina out the factors affecting foliar
absorption of nutrnients 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'* and
P32  The absorption and translocation
were the highest when applied through
lower surface of younger leaves Greater
absorption of foliar appued 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 stomat‘a and
thinner cuticle on the lower surface with
large number of stomata

EXPERIMENTS IN PROGRESS

Project (01) EVALUATION OF HiGH
YIELDING VARIETIES OF CASHEW

1 Collection and maintenance of cashew

types
(CC/01 00 0% B3/AKM(9KA J;

Cashew varieties K102 K 19 1 and K
30 1 are giving significantly higher yield
in the seedling types Anakkayam 1
recorded highest yield

2 Germplasmcoliection and maintenance
of types
(CC/01 00 02 88/MDA(9)KA U,

A total numbe: of 115 accessions are
being maintaned n the clonal
germplasm Five accessions identif ed

Kerala Agr cultural Jn versity Research Report 1983 94

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/AKM({9)KAU)

During this year among old hybrnids H
3 9 recordea the highest yield (29 80 kg)
followed by H 4 7 (21 60 kg) Amocng 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 305 H 3 17 has been proposed for
release
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4 Breeding Iimproved varieties by
hybridisation
(CC/0* 00 04 73/MCA (9)ICAR)

Two high yielding hybrids H 1598 and
H 1608 were reieased as Kanaka and
Dhana Softwood graits ofthese varieties
are being prepared for distribution to
cultivators Hybnidisation prog.ammes
were started during January 1993 involv ng
new cross comrbinations fo- evolvirg high
ylelding semi dwarf types as per the
recommendation of national group
discussion of cashew research workers

1 BLA 1381 (Early types, xP 32
(Panama bold nuts less vigorous type)

2 BLA 39 4 (Medium) x P 3 2

3 Vg (Venguna cluster bearing) x H 1591
(Boid nut)

5 Comparative yteid trlal in cashew
(CC/01 00 06 67/AKM(81KAL)

in a comparative yield tnial with 16
promising types K 22 1 was the higher
yielder followed by K 10 2

6 Study of promising clonal progenies of
cashew
(CC/01 00 06 87/AKM(9)KA U}

K 10 2 recorded consistently higher yield
followed by H 3 8 The variety has been
recommended for release by the zonal
work shop 1n the name Sulabha K 102
recorded higher yield and bigger nut size
It recorded an average yield of 22 kg/iree/
year with nut weight of 9 8 g and shelling
percentage of 29 4 percent The varietyis
tolerent to stem borer and shows slight
tolerence to tea mosquito

7 Multilocational trial of 18 cashew
varleties/hybrids
(CC/01 00 07 87/MDA(S}KAU)

Maximum nut weight pertree 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 yieid/
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tree was recorded by M 26 2 (8 30)
followed by H 1600 (7 63} and H 1608
(7 18) Consistant supenor perfermance
way recorded by varieties M 26/2 A new
multilocational trial with 13 varreties has
been started to test the adaptability and
yield performance of selected cashew
varieties from AICRP Centres such as
Baptla Vegurla Vndhachalam and NRCC
Puthur

8 Comparative yieid trial of promising
hybrids/selections of Cashew
(CC/01 00 08 88/PIL(9)KALU)

Highest y.eld of cashew was obtained in
variety H 16 100 followed by BLA 39 4
andK 22 1 Theresults are in confirmation
with prev.ous years results In growth
parameters also K22 1 and H 16 10
exhibited superionty

9 Screening of cashew root stocks at
nursery stage for the use as dwarfing
root
(CC 01 00 11 93/MDA(9)ICAR)

Seedlings were raised from five vigorously
growing and five less vigorously growing
trees Considerable varniations were noticed
among the different progenies in the field
Less vigorous types could be identified in
the seedling stage itself observirg the
characters like height girth internodal
length bark percentage and phenolic
content in leaves

Project (02) BREEDING FOR RESISTANCE
TO TEA MOSQUITO AND STEM BORER

10 Screening of germpiasm to locate
tolerant/resistant types to tea mosquito
(CC/02 00 01 88/MDA (4)KAU)

All the accessions available in the
germplasm were screened fortea mosquito
and other foltage 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 78to 51 70 percent Based on last
two years observations nine cashew
var eties/types were found to be
comparaiively tolerant to tea mosquito
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Project {03} CROP MAMAGEMENT N
CASHEW

11 hutritione studies ir cashew using
clonat plantling materials
fCC 03 00 04 84/MDA( NAFP)

threeievels of NPKwere tiied to formilate
a manurnal schedule for cashew Ttere
was no significant difierence among the
different fert uzer treatmerts in grth
spread number Jf nuts perparicie ano nut
weight The yield per tree was maxirum
(15 6 kg) for N,P,K;, and min mum for
NoP,Ky {1 25 kgt Levels of N P andK
were N 0 300 and 600 g/tree P 0 200
and 400 g/iree and K 0 300 and 600 g/
freefyear

12 Spacing tnial in casbew using clonal
planting rraterial
fCC 03 00 05 82/MDA(1) KAL)

Spacingtriai in cashew is be ng conducted
to cetermine the optimum spacing
Maxirium yield per tree was cbserved for
8 x 8m (5 43 kg} and mip mum for 4 x 4m
(1 67 kg) But the yield per hectare was
maximum for 4 x 8m and lowest for 4 x
12m

Project (04) HIGEF DENSITY PLANTING
TO INCREASE PRODUCTIVITY IN CASHEW

13 Top working frials in cashew
(CC/04 00 01 8/MDA(16)NARP)

The poss.ibility of rejuvenating unpreductive
cashew trees by top working and grafting
with high yire ding clones at differen:
seasons was tried Considerable increase
was noticed in tne spread of al the top
worked trees  Height ana gith were a so
it creased copsicerably Tree No 100
teco ded masrimumr height of 4 5
Maximum rumber of pani les per sgm
was noticed 1 tree No 1001 and tree
No 999 reccrded the highest number of
nuts;pan cle
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14 Pruning and training studies in cashew
(CC/c4 00 02 87/MDA(18)NARP

To stuay whether cashew > amenab e to
prun ng without loss of vield and to
standardise the optimum leve! of pruming
aifferent treatments of prur ng at various
wevels are being tried  The growth and
flowering characters were recorded in
pruned trees witt 10 per cent and 20 per
cent reduction in cancpy at a height of
3 m number of panicies per sqm and
number of nuts/panicle were maxmum
But maxamum girth and spread were noticed
in control tree

Project (05) STEM BORER AND TEA
MOSQUITO MANAGEMENT IN CASHEW

15 Chemical control of pest complex In
Cashew
(CC/05 00 0 77/MDA(4)KAU)

Two sprays of endosulpban (0 05 per cent)
at flowering and carbaryi (0 02 per cent) at
nut set are found to be equaliy effective as
that of three sprays A significant
reduction intea mosquito infeswation could
be noticed on panicle and nuts after the
second spray with enaosuiphan But the
first spray with monocrotophos was
effective in reducing the infestation by leaf
minor and leaf roller Cons dering the
yield data highestyteld was recorded from
p'cts thet received ail three sprays
monocrotephos (0 05 per cent) spray at
tiushing endosulphan (0 05 per cent) at
flowerning and carbaryt (0 02 per cent) at
fruiting stage

16 Control of stem and root borer in
cashew prophylactic treatment
(T C;05 00 02 83/MDBA 4 KAL)

infestat on by stem and rcot borer was
considerably reduced in all thetreatments
for the first two months afier apphication
Neem o1l and sevidol were found to be
the best and were effective for three
morths



17 Studies on blo-ecology of pests and
survey of pestcomplex and their natural
enemies
{CC/05 00 03 88/MDA(4)KAL)

Tea mosquito infestation on tender nuts
was maximum during April 1993 and on
panicle it was maximum during February
94 No infestat oncould be noticed during
August and September 1993 Leaf miner
infestation and leaf rolier infestation were
comparatively low during tlushing season
The natural enemies and other agents
noticed in the unsprayed area were ants
spiders mirid bugs chrysopa honey bees
and flies

18 Biology, bionomics and contro! of
cashew stem borer
(CC/05 00 04 85/PIL/KAU)

Report not recelved

Project (06) EVOLVING RED ROT
RESISTANT AND FLOOD TOLERANT
VARIETIES OF SUGARCANE AND
STANDARDISATION OF AGRO-
TECHNIQUES

19 Evolution of sugarcane varieties for
the different agro-climatic tracts of
Kerala and fluff exchange programmes
- 1985 serles
(CC/08 00 84/TLA(9)KAUL/NF)

Results of farm trials conducted at five
locations in Pathanamthitta and Alleppey
districts proved that Clone 527/85 s
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

2¢ Evolution of sugarcane varleties for
the different agroclimatic tracts of
Kerala and fluff exchange programme
1986 series
(CC/08 00 04 85 ICAP)

Three ciones 81/86 519/86 and 536/86
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promoted for farm trial are being multiphied
tor conducting farm trial durirg next season

21 Evolution of sugarcane varieties for the
different agrociimatic tracts of Kerala
and tiuff exchange programme 1987
serles
{CC/06 00 05 86/TLA(9)KAL)

Three clones 1150/86 2604/87 and 2606/
87 were multiplied for conducting farm tnial
in the next season 1993 94

22 Evolution of sugarcane varieties for the
different agroclimatic tracts of Kerala
and fluff exchange programme - 1988
series
(CC/06 00 06 B7/TLA(9)KAU)

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 metrictonnes Henceitwas proposed
for farm trial

23 Evolution of sugarcane varieties for the
different agroclimatic tracts of Kerala
and flutf exchange programme - 1989
series
(CC/06 00 07 B8/TLA(S)KAJ)

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 parin yleld with check variety Madhuri
Cione No 596 recorded the maximum
millable cane

24 Evolution of sugarcane varieties for the
different agrociimatic tracts of Kerala
and fluff exchange programme - 1980
series
(CC/06 00 08 89/TLA(S)KAWY

{2) 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 disease and have recorded
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comparatively high MCC cane yield and
sucrose per cert and it was advanced to
second clonal trial  Among the clones
evaluated in the first clonal tnal genotype
264 recorded raximum cane yield foliowed
by Accession No 104

{b) 1991 serie=

The result of the screening test carnied 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 care yield MCC sucrose per cent and
reaction to red rot disease 15 genotypes
were selected and advanced to second
clonal tnnal 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 shewn
resistance tored rot disease and that have
recorded maximum cane yield sucrose
per cent and millable canes were selected
About 52 genotypes selected were
promoted for first clonal trial

(d) 1994 senes

During the year under report flutf obtained
from the Sugarcane Breeding lnstitute
under sixteen cross combinations were
raised Fluff was sown in the nursery and
2548 seedlings were transpianted to the
mam field

25 Zonal varietal trial for identifying eaily
and mid-late maturing varieties
(CC/06 00 11 90/TLA(9)KAU)

(2) 1990 1991

The performance of the varieties tested
under early group and mid late group were
not faund *o be superior to the check
varieties

(b) 1991 1892

The varieties tested in the early group
were not founa to be superior to the check
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varieties |n the mid late group varieties
Co 88017 and Co 88021 out yieided ali
the check varieties 1r cane yield and
commercial sugar percentage These
cultures were recommended for farm trial
in the Zonal Workshop Farm tnal ts 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 varieties But the
performance of this variety 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 supenor than the check varieties

{d) 1993 1994 sernes

Among early and mid late varieties/
cultures none of them had out y:elded the
checkvariety Madhuriwithrespecttoyield
CCS/ha and MCC/ha in the furst plant crop
experiment

(e) 1994 1995 series

Field experniment was laid out during 1994
for evaluating the vaneties under early
and mid late group

26 Characterisation of sugarcane solis in
Kerala
(CC/06 00 14 90/TLA(3)KAU)

A survey of different sugarcane tracts has
been conducted

27 Studies on biofertilizers for sugarcane
(CC/06 00 17 93/TLA(S)KAU)

To find out the beneficial association of
Azospinilum and Azotobacter in sugarcane
a field experiment bas been started at
Sugarcane Research Centre at
Menonpara



28 Studies on the e‘fect of piessmud n
caombsnation witn rock phcsphate as
phosphatic fertitizers in sugarcane
(CC/06 00 18 &3 TLA(R KAY)

To study the effectiveness of pressmud
and rock phosphate applied aione and in
combination fo sugarcane crop a fieid
expenment has beer started at Menonpara

29 Studies on the integrated use of
nitrogen with sulphitation pressmud in
sugarcane (AICRP trial)

To reduce the reliance of nitrogeneous
fertilizers through utihzation of renewabie
organic sources the field expenment was
conducted at Sugarcane Research Centre
at Menonpara The results indicated that
use of pressmud 4 tons/ha as a fertilizer
a'ong with nitrogen was found effect ve for
increasing the yield of sugarcane

30 Nutritional need of sugarcane ratoon
crop with and without mulch (AICRP
trialj

To find out the nudinitional need of
sugarcane ratoon crop and to study the
effect of mulch on weed control and
tmproving soil fertilty the field experiment
has been started at Thriruvalla ard
Menonpara inmulched plots weed growth
was comparat vely less

31 Agronomic evaluation of promising
sugarcane genotypes (AICRP trial)

To study the ideal time of planting of
suitable genotypes and economic dose of
tertil sers the feld experiment has been
started wth varieties Madhur
Thurumadhuram and Co 86017

32 Project (07) Evolution of high yielding
cocoa types
(CC/07 00 01 84/VKA(18)Cad naia btd

Germplasm collections are maintained
whichinvolve varieties from U K research
stations in India supertor variet es from
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farrers field and exour (o ectins
Introduct op of cocoa germrpiasin from LK
was continued during the pe tod  Fiftcen
rloresresistanttc vascularstreah g e o2t h
disease coliected frum farress field were
ma ! tained tor the propused breediny for
resistance to this disease Three clones
f om CPCRI stetion Vittalwere als added

33 Cocoa breeding
(CCfo7 00 02 84 VKA (16)Cao Ind a .ta?

The hybrnids and paents of setes 1 il
and i plants of progeny tnial CYT1 & ¥
inbreds (S, & S,) series TV hyb*ids and
plants of scion aorchard were maintained
Hand poilinations for the [l stage breeding
were continded Selfing was aisc done in
some newly fiowered clones of
germplasm VI to assess the nature of
incompatibility

A comparative yield tnal with 45 high
vie'ding clones was planted Twerty six
hybrids were planted in progeny row trial
Another set of 23 hybrids were selecled for
progeny row tnal during June 384

Project (08) STANDARDISATION OF
MANAGEMENT PRACTICES FOR
COCOA

34 Studies to determine optimum shade
requirement for Cocoa
(CC 08 00 01 84/VKA (18)Cad india o td }

Shade manipulation was tound to have a
substantial etfect on yie'd of cocoa there
heing a consistent and conspicious
increase with increasing levels of
lumination the highest being in the
cpen The increase was however much
more n the unirngated set than in the
irr gated Coemparing the bigk shade and
no shade situations the extent of yied
ncrease is about four t mes In unirrigated
set while 1t s orly about * 5 times In
irrigated set

36 Trials on training and pruning of cocoa
(CC/08 00 02 84 VKA (16)Cad Indiaktd ,

in the early years of the triai unpruned
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control recorded higheryield Since 1988
89 the treatment differences ceased to
be statistically significant, eventhough the
control of no pruning recorded highest
mean yield However n 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(16)Cad Indialtd)

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
very low success rate A provedure for top
wc <ing has been stardardised Suchtop
wor<ed plants appeared to grow faster and
give heavier yield than re¢  budded
plant>=  Top working .ortinuc + in the
gerinplasmblock Al'tkc p'art, upworked
shc  ed vigorous growth
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Project (09)
COCOA

DISEASE MANAGEMENT IN

37 Survey of Cocoa diseases in Kerala
(CC/09 00 01 87/VKA(16)Cad India Ltd)

Disease survey was carned out in main
cocoa growing districts of Kerala Vascular
streak die back white thread blight black
pod Phytophthora pod rot Phytophthora
canker Colletotrichum 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 1n Thrissur district
This disease 1s spreading at an alarming
rate all over Kerala Seedling bhght leaf
blight and Phyllosticta leaf spot were
noticed in the farm Vascular streak die
back Colletotrichum leaf spot and pod rot
were noticed from Mannar area of Alleppey
District  In ldukki 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 VKA(16)Cad India L*d ;

Fungicidal cor roltnalwas cc 1dJ.
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7. Pulses & oil seeds

HIGHLIGHTS

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 hybnds and eight parents the cross
combinations Pusa 103 x CO2 Pusa 103 x ML 131 PDM 139 x Pusa Baisakhi and
PDM 146 x PDM 134 were found the best specific combiners for yield and drought
resistance

From a germplasm evaluation of 50 horse gram genptypes the vanety V 34 was found
to have maximum dry matter production arc ' ave the maximum hafsest index

A study on seed dorm ancy in groundnut ha« shown that dormancy s controlied b,
polygenes Seed ireatment with 1 1000 HgCl, for ive minutes was found mosi
effective for breaki dormancy

Application of 225 k3 + Og per hectare and treatment of seeds with sodwr
molybdate at the rate of g per kg s.eds together have recorded maximum valus
‘or branching LAl chlooplyi ccntent pods per piant s~eds per pod pod leng
hundred seed weight harvestinie x; crude proten content and grain yield in cowpea

CONCLUDED EXPERIMENTS

1t Combining ability and gene action in
green gram (Vigna radiata (L. ) Wilczek)
(Pos/01 00 15 92/ACV (8) KAU/PG)

This PG project was initiated during 1992
with the objective of estimating g ¢ a and
s ¢ 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 1n a line x
tester analysis and fifteen hybnds and
eight parents were evaluated

From the combining ability analysis both
gc a and s ¢ a were found important for
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root/shoot ratio harvestindex rootspread
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 ¢ 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
103xCO 2 Pusa 103 xML 131 PDM 139
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x Pusa Baisakhi and FDM 146 x PDM 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
hybnid vigour s suggested for the crop
improvement even though 1t 1s 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
Seed Biological Ha vest
Treatments yield yield index
(kg/plot)  (kg/plot)

[ 10 97 17 29 083
LT, 16 47 3573 046
LTy 585 1013 058
LT, 414 903 046
PT 10 86 23 83 045
L 738 1152 064
L 1079 12 65 083
L1 311 5 48 C 55
LT, 19 3¢ 23 o4 081
L, Ty 1735 22 25 078
LT 753 1154 065
i 15 34 21 01 073
Loy 289 € 47 045

T 4 48 g to 047
LT, 1398 2017 069
Ly 240 35 6% 043
L, 250 87 30 035
Ly 248 619 040
T, 502 13 02 039
T, S48 13 60 040
Ts 3N 12 23 025
T, 259 818 031
Tg 758 13 38 056
MSE 0089 0328 0 001
CD(0 05) 0492 0942 0 055

2 Germplasm evaluation in horse gram
{Dolichos bliflorus L)
(POS/01 00 16 92 VKA(2)KAU/PG)

The PG project was initiated in 1992 with
the objective of studying genetic diversity
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and physiological analysis of crop growth
so that promising types can be identified
for further breeding proérammes

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 weignt and days to maturity

Civergence analysis gave eleven cli ters
ofwhich clusterlland Vlishowedmax i~
distasce The members of these two
clusters can he considered for select on
as canc dates for hybridization
programmes

The physiological growth analysis
suggested that ideal plant type will be one
in wiich maximum dry matter production
net assimilation rate and leaf area index
were observed during middie growth stage
with an efficient partitioning ability for dry
matter towards reproductive parts

The direction that future breeding
programmes in horse gram to be planned
based on the above findings Is suggested
as future line of work

3 Screening cowpea (Vigna ungulculata
(L) Walp) types for resistance to
cowpea aphid borne mosaic disease
(POS/01 00 17 92/ACV(2)KAU/PG)

The PG project was Initiated 1n 1992 with
the objective of identifying genotypes of
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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  Biological 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
ina 59 x 2 RBD trial undertaken during the
Khanf 1992 season

The disease score on CAMV on the 59
genotypes indicated 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 tclerant and seven
with infection percentage above five and
below ten to be mentioned as tolerant

Analysis of vaniance of ¥ feen characters
as listed in Table 2 have An significant

fferences among genolyc v  xceptone
i amely the hairiness of le

Genotypic and phenotypic var ance  were
upnserved to be maximum for plart « eight
at matunty and minimum fo: nu.mber of
hairs on leaf High values of GCV ana
FCV were cbserved for the intensity of
Cercospora leaf spot rust disease CAMV
and number of hairs on leaf High
hentability estimates were recorded tor
length of pod number of primary branches
and hundred seed weight showing lesser
influence of environment on these
characters Genetic advance as
percentage mean was higher for
Cercosporaleaf spot peaaphidinfestation
rust disease infection length of pod
number of primary branches per plant and
100 seed weight

Correlation studtes 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
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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 VIl indicating their
better utility as parent source for
recombination breeding programme

4 Seed dormancy in groundnut
(POS/02 00 11 87/VKA(2)KAU/PG)

The Ph D project was imtiated in 1987
with the objective of finding the inheritance
and physiological cause of darmancy and
practical method to break it

Two hundred and seven genotypes of
groundnut belonging to three botanical
groups were evaluated for seed dormancy
h ng germination at 1C days interval
Ths part responsible for dormancy was
as »sed by subjecting seeds with without
and pint ~d testa and also excised
embryonic  ~is to germination Various
pre sowing treatments were also tried to
break the dormmancy Dormant types werse
crossed and Fy F, and Fj generation

were evaluated jor 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) itwas 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 HgCl, in 11000
dilution for five minutes was the most
effective treatment for breaking dormancy
Observations on the behaviour of F, F,
and F; generations revealed that
dormancy s 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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Tas o & e olyyic ant pre otvp ¢ coeth 1em of vanaton hentabiity and genetic
adv 3nce o1 5 cowpea gen tyoes
St Chuewe Mear GCV pPCV M2 (. GA on
No % mean
1 Day~ tu “ust
flowsr 29 58 233 770 47 34 759
2 Days to matunty €113 8 04 8 04 58 08 9 62
3 Number uf haus
unt area of leaf 83 72 24 80 30 34 6 84 4178
4 Number of primary
branches per pient 202 65 05 128 94 18 23 48 41
5 Number of secondary
branches per plant 2539 23 69 2597 83 30 44 56
6 Number of pods
per plant 1199 18 11 29 46 37 79 22 94
7 Numpier of seeds
per pod 1173 ¢ 87 14 68 45 21 13 58
8 rength of pod {cm) 14 57 2772 28 82 95 o1 54 92
9 Hundreu seed
we ght ‘y; 10 50 24 12 27 27 8 273 43 94
13 Seed yieid per
olan @ 14 20 23 0€ 3343 47 56 3275
11 CAMV ~umiber of
plants in‘ected) 18 78 68 07 96 44 49 81 22 48
12 Cercospora iea’
spct scorg} 142 7273 87 56 68 68 97 88
13 Rust disease
E (5C0fe ) 123 7003 Qg 78 49 26 58 08
i
| 14 Ceaapot d
f nfestation
! S Y ey 150 4€ 79 60 62 59 58 65 87
15 Eplarhra
infestation
! (score 129 44 98 7879 32 58 29 84
rKeraia Agr wultu ailin varsity Research Report 1893 4 71



Table 3 [Dustrnibut on of groundnut genctypes based on per vds of aormancy

Fer oad of avir ancy (days)

Botan.cal
group 0 1¢ 20 30 40 50 806 706 80 92 300 170
; Hypogaea o U 1 € 3: B85 40 32 12 14 0 7
E Vulgar's 0 0 2 3 * i ¢ V] ¢ C 0 g
Fastigiata 0 Q 0 o 0 G ¢ 0 o 0
Tcetai 0 0 3 9 34 56 40 32 12 14 G 7

Table 4 Effect of leaching on the germinability of groundnut types

Germination (%)"
Genotypes Intact seed Seed w thout testa Untreated

12 24 12 24 Contro! Mean

hours hours hours hours
1 ICG 198 029 029 51 85 71 58 029 61 76
(0 Cj \0 0) (62 01) (B9 99) \0 0V {77 61)
2 ICG 1002 60 69 78 85 68 77
(76 04) (96 26) (88 04)
3 CG 2471 53 13 73 57 €3 35
(64 00) (92 00) (79 88
4 1CG 2525 56 80 73 69 65 25
(70 00) (92 11) (82 47)
S iICG 4328 60 69 8t 87 7128
(76 04) (98 00 (89 70
6 ICG 8218 56 79 78 84 67 82
(70 00) (86 25) (85 75)
/ ICG 8281 58 56 73 57 64 57
(68 02y (91 99) (81 56)

Mean 56 51 75 99

(68 55) (94 14)

CD (0 05) Variety means 314
Treatment means 168
Interaction NS

* Arc stne transformation was done Figures n parenthesis ind cate values in the originat scale
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Table 5  Yielc and y eid attabutes of cowpea as influenced by ditferent fevels of

phosphorus ang morybdenum

Treatment Number Length Number Hund ed Gratn Total cry Harvest
of of G* seed yield matter Index
pods ped seeds weight kg ha ' produet on
mant ! iem pod ! kg ha '
P, 10 2 12 98 13 26 8 82 685 00 2637 g2 26 (06
Pz 13 18 14 73 15 20 10 -3 1147 00 3254 25 35 14
Pa 13 26 15 09 14 93 10 39 11862 67 3264 83 35 23
P4 1163 14 22 t4 71 965 965 17 2888 83 33 41
CD {0 05) 0 30 011 0 34 020 13 09 54 32 071
Mo 9 890 13 23 13 80 918 82178 2787 83 29 42
M, 12 62 14 54 14 59 10 03 1028 00 3011 83 3371
M, 12 93 14 63 14 96 993 106575 315025 33 45
Md 12 75 14 63 14 95 984 1034 33 3095 2 33 ¢6
CD (G 058) 030 011 034 020 13 09 54 32 071

5 Phosphorus and molybdenum nutrition
in cowpea
(POS/03 06 05 89/ACV(1;KAU/PG;

This PG project was initiated during 1989
with the objectives of estimating optimumr
dose and mode c¢f seed treatment of
molybdenum and to assess the interaction
effect between phosphorus and
molybdenum and to work out the economics
of their nutrition  Nine levels of sodium
molybdate and two methods of seed
treatment were tr ed under pot culture
Based on the results of this a field
experiment with four P,0; levels and fout
sodium molybdate levels was conducted
The cowpea variety C 152 was used fer
these experiments

JThe resuits have shown that maximum
significant values for grain yield and dry

matter production was recorded by tne
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treatment of 1 5 g of sodium molybdate
per kg of seed The combined effect of
phosphorus and molybdenum was
beneficial in improving the growth and
yteld of cowpea Maximum dry matter
production and grain  yieid were
cbtained by the treatment that receved
22 5 kg P,0, per hectare in conjunction
with 1 5 g of soaium molybdate per kg
seed Based on dose response
relationship and the economics the
optimum dose was found to be 28 kg P,054
per hectare and 1 37 g sodium molybdate
per kg of see@ Further experiments with
different sources of molybdenum and
phosphorus were suggested as future line
of work

Theyield and yield attributes of cowpea as
influenced by different leveis of
phosphorus and molypdenum are given 'n
Table 5
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EXPERIMENTS IN PROGRESS

Project (G1}) Breeding for yield quality
and pest and disease res:stance of
pulses

1 identitication of high yieiding greer
gram varieties auapted to surr mer rice
faliows ot Qrattukata
PGS/01 20 7 91/KYM 9, KA JINP))

During the summer of 91 82 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 tre results are
being tabulated

2 Evolution of high yelding variety of
cowpea with synchronised maturity
suited tor the summer rice fallows ot
Onattukars
(FOS/01 00 12 & KYM(SIKA! NP

£, generaton of the fo'lowing cross
combinations were grown in garden land
during the winter of 1993

S Cruss combination Fa No of
No seeds| plants |
s50wn ¢ es‘a ]
bl shed
i, &
| | )
i
11V, x COVU 623 75 25
2 | CO3xCOVU 623 135 38
3 1 COVU 358 xCOVU 623 <8 20
4 1 COVU 8456 x COvdJ 823 45 14
51V 118 xCOVJ 823 il 1
L 1 A

The F, families were grown In garden
land during the summer of 1883 94
The resuts from thes trial are being
tabulated
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3 Gepetic analys s of bisiogical ni*toga
fixation and yseld cumponents p
cowpea (Viynag tnguiculets {(Linn)
Walp )

(POS C1 90 13 90/ACY KA P

The teld exper ments as per technica
programme were over bv 1592 93 itsel*
The statistical aralysis and interpretation
of data are continued duri~g the year urder
repoit Theresults will be presented in the
final report

4 Inter specific cross compatibil ty in the
genus Sesamum
(POS/O1 00 14 SO/ACV{®)KAU/PG

Since the P G student has discontinued
the studies permanently this project was
re ailotted to a new student with new
numter (POS/01 00 25 94)

5 Variability of biloicgical nitrogen
fixation trats and yield components in
black gram (Vigna mungo (L } Hepper)
{(POS/01 00 18 93/VKA(2 KAU/PG)

Pot culiure and feld expenmerts were
conducted and biometric observations on
niteogen  fixation traits and  yieid
comporerts were collected The statistical
analys:s of the data 1s confinuing

6 Genetic analysis of productivity and
quality parameters in rice bean (Vigna
ungu’culata (Tnumb }})

(POS/01 00 18 93 ACV(9)KAU/PG)

Field experniments and qua ity factor
analvsis over Statistical analysis of the
data ts being done

7 Breeding aphid resistant high yielding
grain type cowpea varieties (Vignag
unguicu’ata (L} Walp )

(PCS 01 0L 20 83/ACN (4 KAL PG

Because of chiangeintechnical programme
as per decistors taken in 43rd FRC the
field experniments could not be iaid out
Works will be commenced during khanf
1234 95
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8 Genetic Improvement of grain cowpea
for the southern reglon
(POS/01 00 21 93/ACV(9) KAU/NP))

A germplasm of 68 types / vaneties was
raised during summer 1993 Based on
yield plant type and matunity 30 types
were selected for IET which was
conducted during kharif 1993 The results
indicated that COVU 85020 i1s the highest
grain yielder followed by COVU 358

The IET was repeated in nice fallows during
1994 summer in which the variety COVU
810 gave the highest grain yield followed
by DPLC 210 and COVU 358

Fromthe segregating P G matenals grown
eight promising cultures were 1solated and
maintained

= ™rtge gram advanced sarizial trial
{POS/01 00 22 93/PTB(9)ICAR)

No work during the per od un-er report

10 Maintenance and evaluation »f cowpea
germplasm
{(POS/01 00 23 93 PT29)K’ U)

No work during the period under report

11 Gene action and combining abllity in
grain cowpea (Vigna unguiculata (Linn)
Walp )

(POS/01 00 24/94/ACV(8)KAU/PG)

Work not yet started
12 iInterspecitic cross compatibllity In the
genus Sesamum
(POS/01 00 25 94/ACV(9)KAU/PG)
Different species of Sesamum both wild
and cultivated were collected and grown
for preliminary observations
13 Fleld potential and adaptability of black
gram genotypes for rice fallows
(POS/01 00 26 94/ACV(S)KAU/PG)

Work not yet started
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Project (02) Breeding foryield, quality
and pest and disease resistance of ol
seeds

14 Varletal evaluation for sesame
(POS/02 00 01 87/ACV(S)ICAR)

An initial varnietal 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 tnials The oil
content varied from 52 9 per cent to 53 05
per cent The work I1s continuing

15 Initial evaluation triai on groundnut
v (Spanish bunch)
(POS/02 00 02 87/ACV(9)ICAR)

An advanced varietal trial with seven
vaileties was conducted during the summer
of 1894 The highest pod yield and haulm
yield were recorded by AIS 8310 which
also showed tolerance to tikka and rust
disease The ou content of this variety
was 54 per cent

16 Varietal trial on groundnut {$pranisi
bunch early)
(POS/02 00 03 90/ACV(9)ICAR)

v

Anmtial venietal trial with 11 vaneties was
conductea during summer 94 The highest
pod yield and haulm yieid were recorded
by the variety INS 9313 which showed
tolerance to tikka and rust disease

17 ldentification of
for southern region
(POS/02 00 07 83/ACV(9)KAU/NARP)

groundnut varieties

Ten promising types/varieties selected
from the IET were grown in a CYT with
three replications during summer 1994
Another CYT with nine cuitures derived
from the hybndization done earlier was
also raised Forty five elite types were
maintained

18 Germplasm maintenance in sesamum
(POS/02 00 08 85/KYM{S)KAU/NP)

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
maturing groundnut varieties 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 ylelding varleties for
rice fallows of Onattukara
(POS/02 00 10 85/KYM(9)KAU/NP)

CYT tnal laid out during summer 1994 was
lost due to heavy rains during February
1994

21 Pure line selection In sesame varlety
Pattambl Local
(POS/02 00 12 83/Ptb{9)KAU)

No work during the period

22 Cataloguing of grournidnut germpliasm
(POS/02 00 13 83/MNY{S)NARP)

No work during the pe d

73 Selection of higl v«
duration varleties of se -

v  for rice fallows and uplani
\POS/02 00 14 91/KYM(I)KAL)

iing short
m suitable

-

Two CYTs one insummer rice fallows and
the otherin uplands were conducted during
summer 1993 using 14 test materiais and
two checks In both trials the varniety CST
785 gave the maximum seed yield The
tnal was repeated during summer 1994
which was lost due to heavy rains during
February, 1994

24 Genetlc analysls of seed dormancy and
productivity in groundnut (Arachis
hypogaea L)

(POS/02 00 15 92/VKA(2)KAU/PG)

No work durning the period

Project (03) Standardization of
agrotechniques for pulses and ol! seeds

25 P-Molybdenum interaction study in
groundnut

76

(POS/03 00 02 BY/ACV(1)/KAU)

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 Fertilizer management of groundnut
sesamum sequential cropping system
{(POS/93 00 08 B7/ACV(1)ICAR)

No work «ir ng the period

30 Studies on component contribution in
cowpea production
(POS/03 o 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
vanety and wnproved fertilization gave
significantly higher yield over local vanety
and fertihzation But the traditional and
improved methods of weed control had no
significant influence on grain yieid

31 Agronomic management of promising
genotypes of mung bean
(POS/03 00 10 89/PTB(1)ICAR)

No trnial assigned dunng the period
32 Response of mung bean to phosphorus

and zinc application
(POS/03 00 11 89/PTB(1){ICAR)

No tnial assigned during the period
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33 Productivity of groundnut (Arachis
hypogaea L) In summer rice fallows
under different frequencies of irrigation
(POS/03 00 12 93/VKA(1)KAU/PG)

No work during the penod

34 Improving fertilizer use efficlency In
sesamum In Onattukara tract
(POS/03 00 13 93/ACV(1)KAU/PG)

Crop falled due to unexpected rain during
January 1994

35 Crop weed competition In sesame In
summer rice fallows of Onattukara
(POS/03 00 14 93/KYM(3)KAU)

Experiment was vitiated by heavy rain
during January and February 1994

36 Integrated weed management in
sesamum In summer rice fallows of
Onattukara
(POS/C3 00 15 93/KYM(3)KAU)

Mo w ork during the penod

37 Responseof macroand mics -utrients
along with crganic 7 iatter snd NPK on
the yield of sesamum
(POS/03 Ou 18 S3/KYW (7, KAL)

1ne experiment was vitiated by h=avy rain
during January and February *'994

38. Response of promising varieties of
sesamum to nitregen levels and plant
populations
(POS/03 00 17 93/KYM(3)KAU)

The experiment was vitiated by heavy rain
during January and February 1994
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39 Response of cowpea to P and S levels
(POS/03 00 18 93/PTB(3)AICRP)

Grain yield was significantly improved by
Increased P applications  Sixty kg P,0g
recorded the highest yield of 542 kg/ha

Increased supply of suiphur upto 40 kg/ha
did not play any role in yield increase over
no sulphur applicatiocn

40 Weed contro! in cowpea
(POS/03 00 19 93/PTB(1) AICRP)

The highest grainyieid and economic return
were obtained from the treatment of
Pendimethalin 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 Weed control studles In sesamum
(POS/03 00 20 94/KYM(1)KAU)

No work during the period

Project (04} Pest and diseave
management In pulses and oll sesds

42 Survey Identification and contru of
pesis 8i ¢ uiseases 0f pulses and i
seeds
(POS/04 00 02 91/KYM(4)KAU/NP)

A tield experiment on control of pests and
diseases of cowpea var Kanakamony was
laid outtn a 8 x 3 RBD with 2 x 2 m plot size
on 222 1994 Minimum pest incidence
was noticed in treatment of Quinalphos
0 03 per cent



9. Forage crops

HIGHLIGHTS

In coconut garden growing subabulin 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 tnal involving three legumes viz
cowpea rice bean and soyabean conducted inthe uplands highestfodderyields and
seed yield were recorded by cowpea

Cowpea variety C 152 was the most suitable legume crop for fodder production 1n
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 Aiversdale was recorded from a crop
planted at 60 x 60 cm spacing and fertilized with a» NPK dose of 100 80 80 xg/ha
which 1s to be lef wthout cutting tll flowering ¢ ng the first season and one
subsequent seed =  2stin the second season

Guinea grass variety = 42 out yield=d all the other *3 varieties tried in the case ot
green and dry fodder pi > {Lct 0

Bajra vanety RFB 1 recorde.. e b §hest green and dry fodder yield than the 12 other

varneties tried 1n a muiticut fodder production trial

EXPERIMENTS CONCLUDED

Alley cropping of fodder crops under
rainfed candition in coconut garden
(FC/02 00 05 90/AN(1)NARP)

+ 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

The objective of the experiment was to
study the growth and bio productivity of
subabul as afodder in coconut garden and
to study thz fodder production potential of
the grasse« under alley cropping in coconut
garden Ttlietreatments consisted of three
cropping {coconut alone coconut +
subabul cuconut + subabul + guinea grass)
and fourlevels of N (0 50, 100, 150 kg N/
ha) The results revealed that the
treatments grown with coconut + subabul
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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 psyllid attack
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2 Herbage ana seed product op potentiai
ot annua: forage iegumcs under
different
tertiizavion
{FC/02 00 1 82 ALy 1V CA -

isvets of phosphorus

The study was ainied to eva uate the fodder
and seed product on patental oftwo anncal
fodder'egumesviz 1ice bean and soybean
in comparisen with fodder cowpea under
varying leveis of phosphorus The
experiment was la d out in sphit split plot
design with cowpea ricebean and soybean
In split plots and P levels {0 30 and 60 kg
P,0g/ha) in spht sphit piots  The two
purposes of fodder and seed constituted
the main piot treatments The experiment
was carned out for two years In poth 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 noinfluence on the growth and yield of
fodder crops However application of P @

g P ,Og/haregistered the Pigh estoreen
ang ory fodder yields in hevase of <eed
preducticn alsc ciwpea wzse found
superior The hitestseedy g 10t 357 59
kg/ha was registered by « ovepea “hough
Pevels hadnos grificantwnfivence or the
grair yte'd increas ng P .eveis mproved
the yield ana P @ 60 kg/na registered tte
highest grain yield

3 Herbage production of legueinous
crops in summer rice falicws
(FC/02 00 08 82/ACV({1}KAL/PG

An experiment was cenducted as a P G
Project at Cropping Systems Research
Centre Karamanato study the comparative
fodder production potential of three
varneties of cowpea and Sesbama rosirata
and to select the best legume for fodder
production in summer rice fallows The
study was also aimed t2 investigate tne
individual effect cof lime and phosphorus
and their combination on the fodder
attributes of leguminous crops and to fina
ouit the residual effect cn the succeeding
rice crop due to the combined application
oflime and phosphorus to the above crops

Table 1 Varnetal effect and effect of ime and phosphorus on fodder and crude protein
yields of legumes grown in s.mmer rice fallows

Factor Green todder Dry fodder Crude p oten
yield yield vield
ftrha) t/ra) (kg/ha !

time (kg/ha}

0 25 86 366 72710

125 25 52 366 738 14

250 26 54 387 850 60
E(2 18) 0 0g7NS 0 23NS o 54NS

Phosphorus (P,C.kg/ha)

0 24 38 377 717 13

30 25 71 347 736 83

&0 27 g4 4 0A 856 88

F (2 16 116 06 062
SEd 2 35 053 135 38

Crops

Co 5 30 686 398 €93 30

C 152 3118 378 778 76

Karnataka vocal 15 19 231 386 18

Sesbania rostrata 26 67 499 1222 88

F(3 54) 40378 8 378 18 968
cD 328 108 225 08
SEd 164 054 112 55
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The treatments (orsicte d of three levers
~f iime apprcatie ' (0 128 kg ar d 250 kg
ha) and ti ree teve » of prosprorus 3 30
kg and 83 kg P g ha) arafour ¢ ops
viz 3 cowpea varietes Co 5 © 182
Karnataka Local und Sesbania rosirata

The resuits showed that the cowpeavarnety
C 152 was found to be the best suited fcr
nce faliow cordtions as a leguminous
fodder crop folrwed by cownea var etv
Co 5 Dry fodder yield was righest in
Sesbanta rostrata which recorded
maximum crude protein total plant
phosphorus calcium and magnesium
contents Combined application of 250
kg ime ard 80 kg P,05 produced
maxtmum plant height number of leaves
LAl and number of branches in all the
crops

Application of fertilizers to the legumes did
not influence the grain and straw y:elds cf
succeeding crop of rice

4 Seed production potentia! of guinea
grass (Panicum maximum Jacq) var
Rivercsdale under different management
techniques
(FC/02 08 92/VKA(1}KAU/PG)

The experiment was conducted atthe Dhont
farm of KLD Board in two separate f e'd

inal>as af G progranme o tne Colege
of Hivliculture witn the op retve oftind rg
out the optimum ttime ¢ ~att ra to obtair
maxrum preductior of seed ophirin
ume of seed collection &1¢ to assess the
optimur levets of NP and K for getting
max mum seed vield The results shov ed
tnat highest seed yiela of 165 kg/ha was
chiainea from guinea g ass planted 2t
60xE0 cn spacing and fertiused with ai
HNFPK dose of 100 80 60 xgha and le*
without cutting tiul flowernng during the
first season and one subsequent seed
harvestin the second season The ideal
stage of harvest of seed crop to obtain
maxirnum seed yield was foundic be 10to
15 days after pancle emergence The
seed yield decreased with delayed harvest
viz 20 25 and 30 days after emergence of
panic e Theseed quality was not affected
due o 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 yieid was recorded
from the cuttirg treatment with two
consecutive seed cuts and no fodder cut
it was further noticed that seed yield
decreased rapidly with :ater stages of
harvest P and K fert {izers did not show
any significant influence on seed yield

EXPERIMVMENTS IN PROGRESS

Project (01) Breeding grasses and
legumes for higher yleld, shade
tolerance, pest/disease resistance and
seed production

1  Germplasm maintenance evaluation
and utilisation ot guinea grass
{FC/01 00 05,87/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

80

this study altogether 45 varieties were
collected and maintamed

2 KBT-6 - Advanced varietal trial on
gulnea grass
(Final evaluation trial on guinea grass)
(FC/G1 GG 10 83/ACV(9):CAR)

Fourteen varieties of guinea grass were
tiied and the vanety 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 vanety PGG 9 in green fodder
yield and PGG 227 in dry fodder yleld
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< Hreec ng s & th farsge balrs
{Advarnced varietat iriai on muliscus
vajra;
{(TC/0T 03 1Z 91 ATV(G) CAK

Toevalwa2 the fodoer produciion potential
ot different bayra vanstes 13 vansties
we:e ‘ested and vaniety RFB 1 recorded
the maximur green fodder (63 t/ba; and
diy fodde (34 trha; yielas

4 Malntenance and evalustion of
germpiasm of stylosanihes
(Stylosanthes ap )

(FL/O1 00 16 S3/ACV(BjJICAR)

Stylosanthes vaneties (22 nos ) were
collected and their performance s being
studied

& RBT8-Advanced varietaltrial on winter
malze
(FCI0Y 00 17 94/ACV(9)ICAR)

Altogether nine vaneties were tried wheretn
no significant vartation was recorded with
respect to grewth and yleld characters
Variety APFM 12 recorded the highest
green and dry fodder yields

6 Evaluation of promising fodder ¢roo
varieties for northern paris of Kerala
FC/G1 00 14 S2/ACV(1,KAL

This study was conducted at Pilicode to
find out the fodde! production potential of
five fodder grasses suitable for northein
Kerala Resulis revealed that Hybrid
Napier variety NB 21 registered the
highest fodder yield and protein content
while para grass had the fewest The
experiment 1s being continued

Project (02} Evolving agrotechniques
for forage crops under partaily shaded
and open coenditions

7  Biofertilizer studles in grass
(FC/02 00 14 83/ACV(1}ICAR,

Results showed that biofertiizers have no
signiticant infiuence on the fodder
produchion of guinea and congo signhal
grasses tried in the erper ment But
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hetwean the "wo grasses guinea Jrass
wae found supernor n a, the yiewd
coprtiibut g charac.e s than corgo signas
Among the four «evels ot nitrogen (O 75
150 8nd 225 kg ha; tried the highestievel
of nmitrogen @ 225 rg/ha recorded ine
maxtmurn green foddser yieid {77 5 t/ha}
but was o= par w'th 150 kg N/ha

8 Comparative fodder production
potential of gamba grass {Andropogon
gayanus) and guinea grass (Panicum
maximum} under varying leveis of
nltrogen under coconut garden
(FC/uz 00 15 93/ACV{4)ICAR)

The objective of the triai is to make a
comparative study on the growth
performance and fodder production
potential of two perennial fodder grasses
namely gamba grass and guinea grass
under three levels of nitrogen  Significant
difference in their todaer production
potentral was noticed Guinea grass
recorded the highest green fodder yield
and dry fodder yields (43 96t/haand 14 95
t/ha respectively; Fertil zer levels
recorded no signif cantinfluence onifodder
yields of the two grasses

9@ Seeo production of gamba grass
{Andropogon gayanus) under varying
ievels of nitregen phosphorus and
potassium
(FC 02 00 12 BY/ACN{1I1KAL PG)

This experimentas aP G programme was
started «'th the objective ot studying the
effect of three Jevels each of N P and Kon
seed production potential of gamba grass

Field expennment has been compieted

chemical and statistical aralysis were also
done Thesis is under preparation

10 Agronomic evaluation of bio farming
techniques for forage production in
ceconut garden
7C/02 00 17/83/ACV{1)KAU/PG)

This experiment was taken up as a P G
programme The study aims at
investigating the potential of bio farming
techniques for production of forage
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grasses  t alse ams al ird ng o.t *the
nf uenpce o nutnient manajement
techpiques onthed uprake by wrops gual -ty
o* produce pnysico cremicai corafion o
01 and aiso to wo‘k out *he ecrrom ¢s of
tnese nutniert managemrent techmigues 31
forage production

Two separate expenments were 'ata out in
csconut garder

n one tr.a! guwnwea grass cv Ham i and
wonrgo signhal grass were tred under 17
treatment combinations nvolving
Azctooacter Azospiniium VAM and
different NPK doses In the secord tnal
fodder production potential of guineagrass
was tested under varying doses of
vermicompost tarmyard manure and NPK
fertilizers separately and in combinations
The experiment is ' progress

11 Seed production of grasses unager
varylng ieveis ot NPK fertiiizers
(FC/02 00 12 93/ACV(1)ICAR)

This expenment was taken up with the
obtective to find out the seed production
potential of four grasses under varving
fertihser levels In this study it was
observed tnat the Doob grass never
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P owered 3re set sece frrrg the
gxyper wematl parut aguyired gfass asoc
erg setingwas foind e le ess ard as
such the seed yield was vsiy neagigthie
Obsencat ons nrespect of cther crops are
being tecorded fo further study

12 influence of growth reguistors on seed
praduction of fodder grasses
{FLI0¢ 00 15 B9 ACVA)XAU NP

Highest seed yield was 11 treatment with
BA @ 5 ppm at 45 days after first cutting

13 Evaluation of fodder production
potential of N fixing trees under
ditferent lopping managements
IFC/02 00 16 93/ACV(1)NARP)

This experiment was urdertaken to
compare the growth and bioproductivity of
4 N fixing trees wiz Acacita ntlotica
Sesbania sesban Pithecelobium dulciand
Ghric dra spp and to assess the fodder
preduction potential of these trees under
aitferent lopping managements Sincethe
inittal growth of these trees was slow
regular loppings were not started The
experiment IS in progress
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10. Medicinal and aromatic plants

HIGHLIGHTS

Fieig expe iments a* AMPRS Gdakxa showed that kacheiam prefers organc
manures i stead of ‘ertiiizers Farm yard manure @ 30 t/ha gave 5 tonnes yreld of
prodiuce and 23 itres of oIl per ha Cytogenetical analysis in kacholam showed that
tne number of chromosomes in somatic cell s 2n = 55 Seedlessness is mainly due
to incompatibility factors in the style and stigma and not due to cytolcgical factors
Protocos for the ' vitro propagation of kacholam was deveioped The piants are being
freid tested

Creemaibi.pa a geographwca! race of Piper longum was founa promising for
intercropp:ng in yrrigated coconut garden as it praduced 300 kg suikes per ha

D stinguisring morphological features of d fterent species of Rauvolfia were discussed
It was fcund hat totai crude a'kaloid content in the roots and chloroform extract as
we'l as ch'o ophy | content of the aexial parts were negatively correlated

A catalogue of the avatlab'e 400 accessions of lemongrass germplasm at AMPRS

Odakkadlt was prepared and documented Three promising accessions of lerr ongrass
viz OD 440 NLL 84 RPLB * were founa sustable under rainfed conditions of Kerala

CONCLUDED EXPERIMENTS

1 Muitriovationai trial of emcngrass n
rainfed conditions
IANMPICT LC 03 SO/VKA ( 6, ICAR)

With a view to isolate a varniety of
lemongrass having high oii yieid and citra’
content a muitilccational trial of selected
lemongrass varteties viz NLG 84 NLG
85 OD 440 CD 442 RBRL B1 weretested
with G 18 \lccalchech} he cxpertment
was l<1d ~ut in Randomized Biock Des gn
with three replicat ons  The plot s ze
adopted ~as 3 0x 2 1 m? with » spacing of
3G x 15 cm Observations on herbage
yield dry weight oil percentage total o
yield and citral content were recor-ed
The pooled data of three years are
presented in Table 1
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The pooled analysis ¢f data over three
years showed that the highest herbage
yieid was recorded by the eniry OD 440
which was on par with the entries NLG 84
OD 19 and RRLB 1 The entry OD 440
recorded 1 5 times higher herbzge yield
than OD 442

In the case of ol yield the e~try OD 440
reccrded the highest yield (348 20 kg/ha)
and tFree entries were statisticailly on par
The lowest oil yield was recorded by
DD 19 (256 20}

The highest ol content was recorded by
the entry NLG 85 and the lowest by the
entry OD 19

Three years testtng of ertries nas
revealed that the entry OD 440 is giving
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Table 1 Posled analysis of the yield data over three vears (1990-93)
EF No Entry Herbage Ol O Citrad i
¢ yield yha cortent yietd content i
% tha % .
L
[ NLG 84 64 95 I 428 279 50 /4 30 l
4 NLG 85 54 49 0L 6 345 47 48 00
§
3  OD44c 66 12 052 348 26 74 20 !
L]
4 QD 442 44 54 g 585 286 29 7383 ;
5 RRLB ¢ 60 61 G 480 307 28 68 16 E
<] oD 13 e€ ¢ 0 405 256 20 72 85 i
§
E CLC(0 35} 103352 068 64 122 - 682 ,
Tawle 2 Perforimance of Piper fongum races as an intercrop in coconut garden for
three years (1991-94)
é Dy spike yield (kg/ha, %
5 No  Entry Mean !
§ 1921 92 1992 33 1593 94 |
:
E Bgrayat 13 28/ 1283 6 43 g
i A Pattamb "85 7 1 s 73 3+ 228981 :
2 3 Cheemathipp o 4343 2008 262 59 20895 |
! H
Ps Kan ou 3t 7 1385 281 *1 24910
j
4
ch (005 AS £*5 5213 - |
H
84
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Data presentedm Tahie 2 Fowed*thatout
of three yea's except 10 1893 94 ino
entry Cheemathippaurescrded tbe hiq-est
dry spixke y+ls and the yie d was
s gnificantly supersor to the sther entries
The entry Fanniyur recoriea the iowest
dry sgtke yiel 1 i all *he th ee years

Pooled analys » rithree years dataor awed
that Fanri,Jr was the 1awest dry spike
yield t whereas aithe oinur entnes vig
Chee natnippal  Paitamby and kanr,cor
were stahst cally or par The highest yieid
#as recorded by the entry Cheematn ppatt
with 347 kqmna

The tesuhs conclusivery proved 17t the
antry Chieemra nipy 2l s a su ta. e vanely
for interc opp ng i corendt ga de~ Tre
Xth Al india Workshcp on Meuic nal ard
Aromatic Fla s helc auv Tronue
recommended tte envy C «mmath ppal
to be releaseq a- « profris r 3 'oru popper
vanetyv forinte croopinginingated coconct
galGe s

Furtler invest gations ¢~ the gually
evaiuat on of the d fferent 1aces shuwd be
do e in orgder 1o # nd out the race w th hig
e Tavalbe Ths agrunirm prect ey
tomaxiiiise ey @ adlse snoe Je wo ke
T

3  Cytogenetic analysrs 10 Kauvhclam
Kaempfer & galargs
AMB g o0 1282 VKA 2 KFAJ + G}

To exam ne the chromosome niwmber by
m tohc anu meiohir studies inorderto verfy

Ke aafg uturalor se s’y researcr Report 997 84

tre ex sting reports ard 0 work vut the
karyorrorphology of Kaempferia ga'anga
and also to assess the probiems n
poilination and seed se! in rela*on to
chromcsome pawng the presept study
was conducted with the iocal cultivar
Vellanikkara

The salient findings of tt» stucy are
summarised below

The best pre treaung age it {ixatve and
sta n for mitotic studies we¢ # foun~ to be
a-bromonaphthalere Ca roys'HHudand
snows carmine respectivelty  The best
fxative and stain tdentthed for meiotic
studies were acetic a'cshrl and 1 pe-cent
acetocarmine bended witr 4 few drops of
ferric acetate respectivel,

Root t p squasn studie, tev aled tat the
numbel of (hromrosomes i somat r celis
of Kaempfteria galanga wes 2n - 25 This
rumber is being reported for the first t me
ir this species The basic chromcsome
nurrber of the genus s 1* and the species
i1s a pentaploid Karvotype of the species
is presented 1 Table 4

Me otic =*ud es revesh & be presence of
associatiur s Invo My WO 0f more
cricpmusamres noaddton tc the unn aents
4 ing diax nes:s 1 etaphese |
Pentavatents quadrivate s and* valents
were obsersed in most of the PMCS

Mitu 10 and meictic studies sn K gafanga
indicated the possibility fcr segmental
allopoh piotdy tn the species



Tabie 4 Karvotype analys:s and chromosome classifica*lon in Kaempleria galanga L

Thre ng -ome fongarm (L Shortar r {9 - e Aty ate Chtom.soms z
N length (um) tenyth (i ler 3t {u e g
}
1 378 £+ 304 087+ 277 13340068 133 SM
¢ 065+004 C57+ 305 122007 115 4
3 061+005 N85+ 006 *16 + 11 110 ] |
4 U6e + 008 04631 002 1161 C 10 T4 Sh
3 £58+005 U409 + ¢ C3 YO8+ 007 13d M !
6 056 +005 Lol 004 106 +0G7 110 M
7 051+ 005 049 +J3 )4 100+ 0G7 100 i
8 056 +003 04310604 099 + 006 130 SM
8 081 0601 043 + G 06 094 +0C7 119 SAT
10 047 +005 C41+£0603 088+005 110 M
11 049 +008 039 +004 G88 + 006 105 SAT
SM Sub median M Median SAT Satelte

Studies on pollien fertiity ana viabibity
revealed that polien grains are having 73
per cent fertility {average) and it ranged
from 46 91 per cent The poilen grans
aiso showed a mean wviabiiity ef 69 per
cent

Studies on tne factors contnbuting to ron
selfing of seeds revealed that cytological
factors contributing fc steri ity were found
to pe meagre and hence the seediessness
in these crop was mainiy due to
incompatib Ity factors presenrt in the style
andstigma The spiny stigma lengthy style
and slow growth of the pollen tube were
contnbuting towards seediessness

Further studies shouid 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 confum
the nature of :ncompatibility reacuons
should also be taken up The experiment
using different metheds or poilination
shouid be carried out in stro nollinat on
ran also be attempted

4 Collection, cataloguing and evaluation
of Rauvolfia spp
(AMP/01 0C 10 92/VKA{2)KAUIPGy

The objective of the experiment was tc
study the distribut on of Rauvolfia sp in
different parts of Kerala and to make a
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descriptive study on different plant
characters in order to prepare adescriptive
blank and also to find out the total alkaloid
content *n the roo's

Rauvoifia species from different regions of
Kerala viz Peechi range of Thrissur and
Palode range ot Thiruvanarthapuram
Thirunelly (Wynad) Alakkod (Kannur,
Kar hirappuzha Mannarkkad {Palakkaa)
Edapai Malappuram (Malappuram)
Mundern Nilambur and Vellan:ikkara were
coliected with the help of local people and
brought to the Co'lege of Horticuiture ana
planted in earthern pots ofsize 1 x 1 filled
with potting mixture with proper labeiling

Gbservations on general plant habif
nature of stem colour of young stem
colour of old stem internodal length
number of leaves per node types of leaves
per node appearance of lamina colour of
young leaves number of glands on leat
axil length of peticle inflorescence
pos tion orientation branching habit
colour and shape of calyx and coroila
preportion of corolia to calyx structure
of androecium and gynoecium colour of
fruit colour of seed coat and length
breadth and colour of rool were
recorded Tre total alkalo:d content was
estimated using Cromweil (1955) and
Sabu (1983) method
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The salient resuilts of the study are
summarised below

1) Rauvolfia serpentinais widely distnibuted
in Kerala It prefers an open or partially
shaded condition The frequency of
occurrencets low R tetraphyllais sparse
in forest lands It occurs along the
roadsides waste Jands and other places
of human inhabitation The two speciesR
densiflora and R beddomer are n a state

of almost near extinction in Kerala while
R micrantha appears to have completely
disappeared Distinguishing features for
the 1dentification of different species of
Rauvolfia in terms of morphology are
suggested amongwhich the mean height
internodal iength, shape and size ofleaves
number of flowers/cyme size and shape
of sepals and corolla characters seem to
be important (Table 5)

Table 5 Distingulshing characters of the accessions

Accession Mean Internodal Shape & size No of Size & shape
height length of leaves flowers/ of sepals
(cm) {em) cyme
A 132 723 Dark green leaves Few flowered Calyxwith 0 17 cm
{Rauvolfia tetraphyiia) with 3 types of B871) length Sepals
leavas large medium 012cmiong
& mall with mean and saccate at
peticlelength0 72cm the open ratic of
035cm 0 2cm corolla-caly x 288
respectively
B 47 "L : 964x28cm Many Pale green
IR serpentina) size madum flowered calyx turning
dark and dark B39 1) to red on ma u
green upper nty Sepal>
sides of younger with a size of
andolder leavas 025 cmwth
acute apax
Corolla was long
and tubular with
petal lobes of
length 0 76 cm
(o] 8100 489 14 11 x 6 16¢cm Many Pale green young
(R densifiore) size smooth flowered sepals with
with sharp (51 8) green old sepals
acute leaf and having a
base wavy length of O 21cm
margin
D 9313 134 Leaves with Few flowered 034cm ong calyx
(R beddomei) 1224 x 375cm (11 0) pale green when
size with young turns to
acute leaf green when old
base wavy Apex of sepals
leafmargin acute Mean
and acuminate length of sepais
leaf tip 010cm
E 65 00 352 Leaves with Few flowered Caly x0 34cmalong
(Rauvolfia sp) 16 45x4 78 (21 0) pale green when
om size with young and green
sharp acute whenold tip of the
leafbase sepals curved
wavy leaf mar Mean length of
ginand acu caly x0 30 cm
minate leaf tip
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Table 6. Varlations In total crude alkaloid content (root) chloroform extract (aerlal part)
and total chlorophyll content (aerlal parts) of Rauvolfia spp (on dry welght basls)

Total crude Chioroform  Total chiorophyil
Drstrict Localties alkalod content extract of content of aerial
of roots (%) aenal parts parts (%)
| Accession A (Rauvolfia tetraphylia)
1 Thnssur Peechi 108 434 0944
2 Thnssur Vellanikkara 103 676 0543
3 Palakkad Kanhirappuzha 135 552 0616
4 Malappuram Malappuram 118 6 04 0873
Mean 116 554 0729
Il Accession 8 (Rauvolfia serpentina)
Wynad Thirunellt 265 209 0333
Kannur Alakkod 133 274 0517
Malappuram Munden 158 219 0346
Malappuram Edepal 162 216 0268
Palakkad Kanhirappazha 3 304 0548
Palakkad Mannarkad 41 268 0372
Thinissur Peechi 192 255 0206
Thnssur \ gllanikkara 209 287 0382
Thiruvananthapuram  alode 153 348 0599
Mee > 176 277 0 397
it Accession C (Rauvo fice < sitlora) 149 820 0482
IV Accession D R beddorne 177 391 0352
v Accession E Rauvolfia sp 196 620 0372

Chioroform extract and total chlorophyll
content of the aenal parts varied among
different species and ecotypes of
Rauvolfia Total crude alkaloid content in
the roots and chloroform extract of the
aenal 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 aenal
parts are negatively correlated with a
correlation co-efficient of 0 697 (Table 6)
gives proof for the conclusion

88

5§ Effectof graded levels of N, Pand K on

growth, yleld and alkaleid content of
Catharanthus roseus
(AMP/03 00 07 89/KAU)

In order to assess the role of major
nutnents 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 arnve at a fertihzer schedule for this
crop under Vellantkkara condition this
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study was conducted The experiment
was laid out in 33 factorial experiment with
2 replications confounding NP2K In
rephication | and NP2K2 n replication Il
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,05) and MOP (60%
K,0) were used for the expeniment 1/2N
Full P and K were applied as basal and
remaining N as top dressing in two equal
splits FYM S5 t/hawas applied at the time
of land preparation The experiment was
conducted for two seasons 1989 90 to
1990 91 The spacing adopted was 30 x
40 cmwithaplotsizeoft 5 mx20m

Effect of N P and K on the yield and
alkaloid content of Catharanthus roseus
during 1989 90 and 1990 91 Is given \n
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 Withincreasing
levels of N an increasing trend in root
weight shoot weight total 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 Allthe parameters
tested showed significant differences
during the second year of study

JYable 7. Effect of N, P anJ ¥ on the yield and alkaloid content Catharanthus roseus

during 1989-%0

Root wit Shoot wt Root wt + veaf Root %
shoot wt alhaloids alkaloids {
Q) ) (@ (%) (%)
N, 419 59 2408 81 2828 40 748 1255
N, 472 02 2757 40 3229 40 719 1099
N, 506 60 2702 56 3196 94 7 84 1326
Ny 467 79 2593 36 3061 15 8 06 1172
P, 447 15 2573 44 3008 40 701 1221
Py 483 27 2701 96 3185 19 743 12 87
K, 459 38 252017 297953 778 1208
K, 492 08 2692 70 3184 75 7 61 13 09
Ky 446 75 2655 90 3090 46 712 1163
CD NS NS NS — —
at 5% 8135 49007 556 26 026 038
level

(Transformed values are given for leaf and root alkaloids)
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The root weight shoot weight and total
welght 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 estimates for
percentage of leaf and root alkaloids In
both the years under observation K at 60

kg/ha registered 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 at60 kg/harecorded 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 (Nx 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

roseus durlng i990-21

Rootwt Shootwt Faie + Leaf No of 1 of Root Root No of
()] ) ~twt alkaloids Jxsloids pnmary ¢ ond length grth soot
(%) ) branches  anes (cm) {cm} iate al
Ny 737 82 4190 4930 04 777 203 642 1578 2597 426 20737
N, T4o 22 4030 4778 44 154 T 1170 606 16(8 27 02 444 21 56
Ny 758 08 4240 4995 30 758 1324 636 16 82 27 64 443 2030
N, 72583 4032 4758 05 716 1232 646 1516 2593 4 40 2100
P, 758 07 4083 4841 40 752 12 36 623 16 30 27 69 432 2002
Py 758 22 4346 5104 33 780 1228 615 16 22 27 00 441 212
K, 749 82 4316 5065 38 725 1254 616 1613 26 43 441 2027
K, 73976 4041 4780 88 777 1258 643 15 50 28 08 434 2124
Ky 75254 4105 4857 54 747 1185 625 1604 2612 439 2071
CDat 1543 97 40 107 68 030 023 032 050 042 018 067

5% level

(Transformed values are given for leaf and root alkaloids)
90
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leseiof ™ g dwedfave ableeffeu forire
difere~t g vatn p rameters wih *ve
gt estever 3P 7 Witk thC highectievor of
apphiee &N the awe | ve o1 K gave
Sty freunt ybhutersa sess vthe difter—t
growtt paramneters  Siviar y tne owest
tevelof Kapphed showed favou ab e effect
for the differert grow'h parameteis wtn
the aghest ese of P

Compar son of the treaaime t Meaos
s~ewed thatl the treatrert N Pon,

{750 30 3. NPK =«g~a registered
swon fiesntly  mgrer veuss far rout
weight  shoet we ght  « ar weight soot

g th ard perertage of icat sngd roct
a kalo da

EXPERIMENTS v PROGRESS

Project {¢i) Expioration, collection
and evaziuation of germpiasm of
medicinal and aromatic plants

i Morphoicgicalclassi‘ication of the type
coliectiors of lemongrass available In
the germpiasm
(AMP/C1 0C I/ 87/ODLIGIKA L

Much sariation was seern \n cowodr of the
igaf sheat: among the types The coiour
ranjed betwesen the red and white types
inciuding the exclusive red and white types
Majority of the types was a*fecied by the
sm.t disease The susceptiblity of the
remawirg types s not known The yied
characters stowed much vanability The
range of characters are given below

1 Grass yie d 292 3537 g/ptant

2 G yiela 047 2 022 m'/plant
3 Oiirecovery w12 123 % FWB
4 Citralconteme 375 307 %

The 4066 ol samples were analysed for
citral and other prysicochemica’ prupe-ties
oftre ol The data snowed that n all the
characters much variahnity existed
tcetween the various collections But the
general trend was that types hav ng high
oil recovery had low citral percentage and
vice versa A good type should have hugh
oil content citral content and grass yieid
Detaued study is requred for idertifying
the iypes raving the above quait es

2 Germplasm collection mairtenance
evaluation and muitiplication of
medicinal and aromatic plants
(AMP 01 00 08 B7/VKA 181KAU)

Two hundred anrd twerty five species of
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medicinal ard aromatc plants which
inciude rare and endangered species were
masntained New coilections made durnirg
tbe period include Oriiatramara
{Hybanthus enneaspermus) jeevakam
{Habenaria iatislabris\ and Kaloorvanchy
{Rotula aquaticay The collections of
Plumbago rosea Haolosterr ma annulare
Kaempferiagalanga Asparigts officinalis
and Adhatoda beddomer were entichea by
collecting ecotypes

3 Induction of genetic var ability in
Kacholam (Kaempferia galanga L}
{AMP/01 00 11 82/VKA(ZJKAU/IPL

From MV, generation stud es tresiments
with 025 05 075 K jase more yield
than the rest of treaimanis as well as
contro  The leaf size p ant spread as
weli as the vigou” of the pla~ts wers also
good

For EMS trestment LD L0 s fixedas 15
per cent and duration of treatment 1s fixed
as 10 hr based on germi1at on data

4 Yield and chemical characterisation of
selected accessions of lemongrass
ge~mpliasm
(AMP/01 00 14 93 OD._(3)/KAU}

Amcngthe 418 aceessior s ofiemongrass

20top ytelders receraing i ore than 80 per
cent were wdentified The dry matter yield
of accessions vaned from 25 65 93 7 ¢
hil  The vield of oil also showed a wide
vanationirom 0 533 to 1 03 mi/hidl Based
on the analysis of vanance of the data on
the ol y.eld of the types in the thiee cuts

10 superior types were selected for
subsequent evaluaion with OD 19 as
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ciecx T oay are LD < ¥ ] 20
o0 34 85 303 1h aey

The pesen 210 f ¢ » B aL e ory
wWa eXeM red Ly 34w romalsa aph

Sury sesent ces sonte Higote nvy
enaoLnds tnen Cifra 0o nshceLr &
srLurt wrre reolif ed tor detar cd

P {M N

Fro,ect {02y o¢7op lrlruvemwent o
medicinar and 3 amate plants

1}y Somparative evaluat on of sesected
types of Piper fongum tn coecondt
plantations
AMP/CZ G0 03 9Y V¥ A kAL PC

Observatiors were recrrced (or twedy
three vegeta* ve characters nre
productive characters ana tota' alkawsios
conient in dned spixes ot £ periorgum for
a welivetypes Theent'y cheem stoippa:
Swowed superior pertermance far as fre
mocrtant ¢cha acte « a* all the »lagee ~nr
coutd be recoemmercer *or age scie
ciit vatinn afte mu tlucatioral * sa -
Karjaor also 1S 8 promesing Ve sirce

¢ ffers aniy 17 a few characlters w h
~heerathippl Tre type Maia wes “ou
to ne Loi sistently wnfericr to al the other
fivetlvpes Studies onthe alnalo dalwor « o1
1 d 1ed sp Kes are o progress

Tebie 9
in coconut gerden

2 Fussat ot Kacho a~ (Heemg &
@s5ig 22 w} fvpes Of morshoiegl al
vae abity o *feed
Ah /3 N4 D3yl A o AN o

The . & « vlZ Nsmpe iledvr g fd
area ek rysicrowe ng pie ¢ o od

tme © 2 rothe nzome fresm b Lomo
Vi@ ary "h 20 e yie d ang o perust fare
et we sty ic be sigmbicart y d frerg t

noe , e lyr s etoned pott ndercorps
&1 shaud. cuitt 18 Iraolt 0 » 30
cf teaves v dh o eaves 1 phor o
stcke s plan numper ©F s Jrg-+
11 297 e and b clogical yieldwe ¢ trunito
be sian ficanty d fle enc amon the e
aiide <rade

Statistical araiysie o the dafa is
T rogressing

Project (03) Standardisation of
sarotechmiques for selecteg risdicingl
and arcmane piants

1 S*zngardisatton of propagation ard
s*age of
{Hoistermma annulare K Sec' umj
AMP 03 00 08 82 VKA’ B)AL FO

Farvest n Adonoco cor

A ter the tnird stage of ha;sves tre feld
tria was over The chemical ara vsie ~f
roct sanpie was also complered

Mean ytewd ard noome of different species of reglcinal plants grown as inteecrop

rS' Name Jfspeut <

Yie'd/ Yield Price: Tctal
N pot i, al Kg meore
\Kg) {Rs} (00C Rs 4
1 Mararla wrurding «ae 483 560 400 24 4
!
2 Kaemptei 3 4o @7 get &5 R 100 00 18,00
3 CurcLmaarcra, « 14y 705 2520 42 . F
g 4 Fiperlongur 116 c 8 55 (¢ Qv
5 Coleus vetevercicer 1550 1€ 84 500 84 45
6 Plumbago rosea 250 273 15 06 40 85
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analysts d'2 n.t show any santfic.nt
varasior Letween treatments (Table 10y

Project {04} Management of a sease
and pest of aromatic gnd meadicinal
plants

1} Bioecwicgicai studies on the insscts
Irfesting med clnaland eromatiz plan*s
and their management
(AMF 04 20 02/92 ALV (4) KAU;

Two Lepidoptera pests ot Tyliphre
asthmatica Vahppala) were getident t ed
from 1ARl New Dethi

They are 1) Dicnromia orosia{Ncctuidae)
2) Panaida aglea {(Danasdae)

Tne b:.oiogy of the butterfly O agiea was
studied Total Iife cycle 1s completed in
26 75 days the average egg iarval and
pupaiperiod being4 0 13 5and8 25 days
respectively There are four larval instass
larvae are voracious feede s causing
severe defoliation of the crop

A new white iy {Aieurodidae) wac observed
on Ocimum sanctum Botn the nymphs
ard adulis of this showy white coloued
white fly ware found abundantly feeding
on tne under suriace of the tender leaves
causing fading cf twigs Solanum torvum
and & nigrum were also infested by th s
whitetly The pestwas found as polyphagus
species nfesting sgveral othe-crop p arts
and weeds Tre ! ss were coiiected are
sent tor wdentificatior

Project (G5) Utilization and marketing
of medicinal and aromatic pilants

1) Evaluation of lemongrass germplasm
for oil quantity and quality
(AMP/05 00 02 SO/VvKA(16}ICAR)

One hundred giam fresh sample {34 g dry

Tabie 31  Estimation of ojl percentage

in vetiver
Oty of /o w w ot !
Va ev r ot [ !
i used for  obla ned 1
§ d st Hat ar ) !
i kg §
- 4
i
by 26 &5 13F G 21
i
NC 66404 41 15 o029 |
[NC66416 55 7 014
!
1

mafter) was taken for anaiysis from each
varicties  Two hours distiliation in
ctevanger apparatus was suJfficent to
extract the oit Six ccllections wetre
analysed for osl quality and quantity Gitral
percentage was gstimated by GC

2) Evaluation of vetiver germpiasm for oii
quantity and qual ty
(AMP/0S5 00 03 S0/VKA16)ICAR)

Ameng the three varieties NC 66404
guve highest ot percentage (Table 1)

3) Standasdisation of analytical methods
forthe evaluation of sume lesser known
med.cinal plants, Aloe barbedensis,
Tinospora cordifolia, Tylophora indica
& Piper longum
(AMP10S 01 89/VKA(16,ICAR)

Methoas for Piper longum extraction is
perfected The study is in 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 chilh cv  Jwalasakhi wick irnigation at 100 per cent FC and coir pith mulching
resulted tin maximum WUE yield uptake of nutrients and profit

In a study on the evaluation of different lining materials for seepage control hning 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 kar solls

Field expenment at Chhalakudy indicated that maintenance of 5 cm water during Khanf
and 5+ 2 cm during Rabi is the best water management practice for rice For the
summer crop Irngaticn can e prolonged for three days after the disappearance of
ponded water without yie!d reduction

ior economic yieid i Nencian banana irrigation at intervn s of 5 6 days with 5 «m
depth of water fiom December May Is required

Apphcation of oxadiazo 1+ @ O 75 kg/ha and spade weeding at 60 and 90 DAP resultes
in maximum weed control in cassava and produced highest tuber yield

Weeds in sesamum could be effectively controlied by pre emergence application of
1 0 kg/ha metalochlor and 0 1 kg/ha oxyflourfen

CONCLUDED EXPERIMENTS

Project (01) . Management of laterite
solls of Kerala

1 Decomposition and mineralisation
pattern of coir pith In latisols
(SSA/01 00 02 91/VKA(I)KAU/PG)

A factonal experiment in CRD was carried

out to determine the rate of decomposition
of coir pith incorporated in a laterite soil
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under the influence of microbial inoculation
Inoculation with Pleurotus sp (Cellulalytic
organism) and addition of nitrogen in the
form of urea accelerated the decomposition
of coir pith in latente 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 soll for a period of one year the CN
ratio was lowered to 20 1
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Project (03) Scheduling irrigation to
crops and cropping system

2 Evaluation of low cost technique in
potted vegetables grown in roof
gardens
(SSA/03 00 09 82/ACV(1)KAU/PG)

A pot culture study with chilli cv
Jwalasakhi was conducted at the Ccllege
of Agriculture Vellayaini to compare the
efficiency of various techniques for
economising water use The treatments
included three levels of irngation (60, 80
and 100 per cent FC) two methods of
irngation (drip and pot watering), three
moisture conservation methods (coir pith
muiching apphcation of Jalasakthi and
control) and their treatment combinations
compared with wick irngation as absolute
control

Maximum yield was obtained for wick
irngation 100 per cent FC and coir pith
mulching WUE was also maximum for
coir pith muiching Drip irigatior recorded
maximum WUE and 80 per cent FC
resulted in igher WUE compared to other
two irngation regimes

Uptake of N P and : =xere maximuiri in
wickirngationand coi ¢ mulchina N &
K uptake were maximui. .. 00 per cent
+C but P uptake was hig* « 20 per cent
=C

-

Maximum profit was realised by dnp
rngation at 100 per cent FC along with coir
pith mulching With dripirngation and coir
pith mulching 20 per cent water can be
saved without much reduction in yield

Project (04) Storage, conservationand
utilisation of water

3 Studies onevaluation of differentlining
materials for seepage control
(SSA/04 00 02 87/CLY(3)ICAR)

Seepage loss from the channels laid with
different lining matenals differed
significantly Minimum seepage loss was
noticed 1n polythene lined channel
followed by brick ining 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
ashort period also Eventhough the initial
cost of brick and cement lining i1s high 1tis

avie and produced very hitle weed
giowth and required little maintenane
Folythens hning eventhough produced
only mint 1m seepage was damaged ina
short per od

Hence it i1s concluded that the channei
hned with brick pointed 1n cement and
sand is the most suitable

EXPERIMENTS IN PROGRESS

Project (02) Management of Kari, Kayali
and Karappadom soils of Kuttanad

1 Role of drainage in improving the
physical condition and productivity of
the lowland solls
(SSA/02 00 02 30/KUM(3)NARP)

Chemical analysis of the soil after the field
experniment 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 avallable nutnent
elements except chioride The number of
productive tillers and grain yield for the
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Punja crop was significantly higher in the
tile drained plots compared to the control

2 Effectiveness of tile drainage system
on the changes of soil chemical
properties with respect to time and
performance 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 expenment with paddy in the field laid
out with 15 m 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 pernod
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 solls also revealed a
decrease inthe concentration of toxic salts
in the root zone

3 Morphological, physical and chemical
characterisation of the solls 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
r enausiivity

P-oject (03) Scheduling lrrigation to
craps and cropping systems

4 On-farm wszter nanageme * studies -
Pilot project
(SSA/03 GG 01/89 CLY(1}ICAR)

T e resuits of the fie'd e~y enment with
Red Thriven' dunng Kharif ard *Chittent”
during Rab! ind:cated that for paddy during
Kharif, maintenance of 5 cm water level is
necessary and during Rabi stagnant
submergence of 5+ cm water i1s the best
water management practice For the
summer crop Irrigaticn 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 Effect of irrigation and mulching In
coconuts
(SSA/03 00 05 91/CLY (1)KAU)

Irmigation treatments on West Coast Tall
coconut palms planted in 1991 were
started Application of fertilizers was done
as per Package of Practices
Recommendations
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6 Scheduling irrigation In ginger
(Zingliber officinate) under varying
nitrogen levels
{SSA/03 00 06 91/CLY(1)ICAR)

The results so far obtained showed that
nitrogen levels have no significant influence
onthe rhizome yield of ginger irngation at
IW/CPE ratio of 15 produced maximum
yield which was on par with a ratio of 1 0
These two levels of irrigation were
significantly superior to irngation at a IW/
CPE ratio of 0 5 and no irngation

7 Response of banana cv Nendran to
graded doses of N & K under different
water management practices
(SSA/03 00 07 91/CLY(09)ICAR)

Maximum bunch weight was recorded by
irngation at 20 mm CPE which was on par
with irrigation at 40 mm CPE and the
farmer s practice For economic yieid
Nendran banana has to be irrigated at an
approximate interval of 5 6 days with5 cm
depth of water from December to May
The present rate of recommendation of N
& K s sufficient for banana grown under
irngated conditions

8 Characterisation of soil and irrigati
water of the sugarcane belt in Pai jhat
In relation t2 yield nutrlent uptake and
quality of cane
(SSA/03 00 08 92/VKA3YKAU PC)

One hundred and ninety seven soil and 47
irngation water samples collected from
different locations in the sugarcane belt in
Palghat were analysed for their physico
chemical properties Variationinthe quality
of wngation water used for irngating the
crop was also estimated at monthly
intervals The yleld 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 Response of coconut to different
methods of irrigation
(SSA/03 00 10 92/CLY(1)KAU)

Irngation treatments (drnip, basin and
farmer’s practice}) were started from
January 94 taking daily evaporation data
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Fertihzer application was done as per
Package of Practices recommendations

10 Drip and furrow methods of irrigation
In betelvine
(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 irngation at 100%
Eo recorded the highest weight of leaves
while the lowest leaf weight was produced
by drip wngation at 75% Eo

Since the older betelvines were damaged
due tothe collapse ofthe Pandal structure
a new crop has to be replanted during
August / Sept 1995

Project (04) Storage,conservationand
utllisation of water

11 Evaluation of long term effect of
irrigation as changes in physical and
chemical properties of soll
(SSA/04 00 01 85/CLY(3VICAR)

Garden and wetland soils from selected
locations in the Command Area of the
Penyarvalley Irriga n Project were
analysed during the hth yea for
hydraulic conductivity bui  ensity pH
“C organic carbon, availlab's P & K anc
Ca & Mg

The study 1s being continued -

12 Effectof various muiches onthe growth
and yield of banana cv Palayankodan
grown under irrigated and rainfed
conditions
(SSA/04 00 04 90/CLY(1)ICAR)

Irngating banana at 30 mm CPE and
mulching with drned leaves recarded 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 temporanly suspended
based on the oral instruction of the
Quinquennial review team (ICAR) May 92
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13 Shade tolerance of different weeds
(SSA/05 00 02 89/VKA(1)}ICAR)

The project i1s discontinued

14 Ecophysiology and management of
isachice In rice fields of Onattukara
{(SSA/05 00 03 90/VKA(1)KAU/PG)

The study i1s uy progress The results can
be presented after thecompletion of
statistical analysis

Project (06) . integrated control of weed
in Kerala

15 Eftfect of Oxyfurofen for weed control
in dry sown rice
(SSA/06 00 03 91/KVA(3)KAU/PG)

No work reported

16 Control of phenerogonic practices
infecting mango
(SSA/06 00 04 92/ACV(1)KAU/PG)

No work reported

i Blology of orthogalumma terebrantis
walwock on water hyacinth
(S5A 06 05 92/VKA(4)KAU/PG)

No work ierorted

18 Integrated weed management 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 pendimethalin +
spade weeding at 60 and 90 DAP and
produced a tuber yield of 137 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

18 Integrated weed management in
Sesamum
(SSA/06 00 11 92/VKA(1)ICAR)

The weeds in sesame could be effectively
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19 integrated weed management in
sesamum
{SSA/0E 00 11 92/VKA(1)'CAR)

The weeds insesame could be effacitvely
contro led by the appiication of metalochior
@ 19 kytha both as pre plant

WO EOralion ang as pre emergence
apphication and O 1 kg/ha oxyfloufer as
pre emergence applicat on The highest
yreld of sesare was recorded in piots
where Meatalcohior @ 1 0 kg/ha was yiven
as rre pdlant  inccrporetirn and
Fluchlorathn @ + Okg 1 aas pre emergence
apphcation

20 {nfluence of herbiclde comblination on
the growth and yield of transplanted
rice
(SSA/06 w0 12 92/VKA(1)ICAR,

Nec work reported

21 Bislogy and control of Pennisetum
polystachyon
{SSA/06 00 13 92/A KA 1NCAR)

Based on three years of study it:s inferred
that Glyphosate @ 12 kg/ha + 05%
ammonium suiphate can effectively control
Pennisetum polystachyon aserious weed
in plantations

Biological studies on the weed s bheirg
undertaken
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22 Ewvaluation of }joint formulation of
Anlloguard and 2, 4-DEE fo! the control
of weeds 'n dry sown rice
(SSA/06 00 14 92/VKA(1)KAU/PG)

A field experiment in split plot design with
paddy cv Jyothi was conducted The
resuits are being statistically analysed

Project (07} Management of iron
toxicity in rice fields

23 Evaluat.on of the il effects of wron in
Chalakudy command area under
different water management practices
(SSA'07 00 01 91/CLY(1)}ICAR)

The results of the field experiment with
paddy under different levels of ime and
irrigation conducted during Rabs showed
supenor effect of sirgie top dressing with
hme @ 800 kg/ha on yield which was on
par with lime application @ 600 kg/ha
Durning summer season lime @ 600 kg/ha
as one top dressing regstered the highest
yield of 3632 kg/ha and was on par withthe
yield ot 3605 kg/ha obtained by the
application of 9006 kg lime as one top
dressing

Neither different levels of irrigation nor its
interaction with ime exerted any significant
influence on grain yield durnirg both
seasons



12. Piart protection

HIGHLIGHTS

® Stucies on residual foxicity of carbofuran on cucumber revealad that application of
the chemica' is to be avoided at the flowering stage Feeling of the suter skin of the

frut reduced tne residde considerabiy

® Fungal pathogens like speciss of Fusarium, Colietotrichum gleosporioides etc can
be utilised for biocontrol of the weea water hyacinth

® hNeem oil is found to be an effective materizi in the management of pests nfesting

varnous crops

CONCLUDED EAPERIMEN1S

1 Chemocdynamics of carbofuran In
cucumber
(PP/O6 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 terminalresidues
infruts The results of the study indicated
that active absorption and metabolism of
the compound was detected on the first
day of apphcation 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
that 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 resitdues in the fruits showed
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that the metabolism and degradation of the
compound continued even after the fruits
were harvested The results alsorevealed
that for the safe consumption a waiting
period of 25 26 days should be
recommended at doses of 05 and 1 5 kg
ar’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 bio-
control of water hyacinth Eichhornia
crassipes (Mart) Solms
(PP/04 00 11 82/ACV(5)KAU/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 sevealed
seven fungi, viz Colletotrichum
gloeosporioides Curvularia lunata
Fusarium equisetn Fusarium semitectum
F solani, R solan) and a sterile fungus
as pathogen of the plant and among them
F semitectum caused highest intensity
of infection of 5 10 per cent foliowed by
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F eguisetn andF solani (48 88%) Wheat
bran was found to be a good medium for
multipiication of these fungi  For the
effect:ive destruction of the water hyacinth
aspore concentration of 10x10° spores/ml
and 2x10% spores/ml respectively for
Fusannumspp andC gloeosporioideswere
tound to be optimum

2 investigations on the occurrence of
reccmbinants /hybrids in Phytophthora
and their role in the intensity of
Phytophthora dissases of plantation
crops
(PF/10 00 02 89/ACV(5)STEC)

The main objectives were identification of

Phytophthora spp from the various
plantation crops which are grown as
multistoryed or as single cropping
system

On the basis of comparibility with standard
Al and A2 mating types i1solates made in
the present study the distribution of various
types in pepper and coconut plantations
were made  Study on the interspecific
crosses of the i1solates of diverse ongin
showed that there are chances of
occurrence of recombinants in these
plantations

ONGOING EXPERIMENTS

Project (01) Use of Insect growth
Inhibitors In pest control

1 Evaluaticn of Dimilin and its
combinations with different
insecticides against vegetable pests
(PP/01 00 01 90/ACV(4) KAL)

In a field trial conducted with Dimilin alone
and in combination with Carbaryl and
Malathion against pest of snakegourd the
results revealed that the population of
snakegourd semi looper Apadevida
peponis was reduced by allthe treatments
However, fruit flies were not controlled by
any of the treatments

Project (02) - Use of microorganisms
for pest control

2 Survey and ldentification of natural
enemies of vegetable pests
(PP/02 00 03 89/ACV(4)KAU)

Rhizopus stolonifer solated 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 Compatibility of insect pathogens with
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insecticides and insect growth
regulators

(PP/02 00 07 90/ACV(4)KAL)

Compatibility studies were taken up with
Fusarium pallidoroseum and it was found
that Dimethoate, Quinalphos and Fenthion
are compatible with this fungus

4 Host speciticity, pathophysiology and
transmission of the Baculovirus (Kerala
isolate) infecting Oryctes rhinoceros
Linn (Scarabaeidae Coleoptera)
(PP/02 00 09 90/VKA(4)KAU/PG)

The infection of Baculovirus in Oryctes
rhinoceros ts 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
silkkworm white mice and white rat

Project (03) Use of botanlcals in pest,
nematode and disease control

§ Evaluation of plant products for pest
management
(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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vomparnison with the 1isectic de Carbaryl
was stuljied

7 Efiect of sei-(ted medicine: paant
extracts on the incldence <t pumpkin
mosaic
(PP/23 GG 08 91/ /KA(BIKA PG

tnitia!l screening of thiny medicinal plants
wete compieted and nwe medicinal plants
having antivt at eifect against pumpkin
mosaic virus selected for further studies

8 Management of virus diseases of chilll
by use of plant products
(PP 03 00 07 S1/ACV(5)KAU}

Leaf extracts of Azagirachta indica
Ocimum sanctum Polyalthia lorgifolia
Vifica rosea Phyllanthus nirur:
Cierodenaron inforiLnatum Curcuma
fonga were sc.eened to study their
inhibitory e*fect against virus !t was found
that tne extracts of Polyalthia longifolia
Phyllanthus nirurt Clercdendron
infortunatumand Curcuma longa gave 100
per cent inhibitton of cnili mosaic virus
followed by Azadirachta indica and Vinca
rosea (90 per cent)

% Effect of plant extiacts on the fungal
pathogens cf rice
(PP/03 00 08 91/ACV(51KAU)

No work reported during thws per od

10 Efiect of medicinal plant extracts on
fungal diseases of cowpea
(PP/03 00 03 91/ACV{5)KAU)

Leaves of medicinai plants belonging to
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11 Efticacy of seed olls as antimicrobiail
agents
{PF 03 00 10 91/ACV{5}KA )

n vitro eftect of some of the seed o is 01
Phytophthora sp and Xanthomonas sp
was studied Seed oit 0fAzadirachta indica
(5 per cent) and Hydrocarpus weightiana
(5 per cent) gave maximum inhibition of
the growth of Phytophthora spp

12 Effect of extracts of Clerodendron
infortunatum on the epitachna beetle
Henosepilachna vigintioctopunctata
with relation to safety of its natural
enemies
(PP/03 00 14 94/ACV(4)KAU/PG)

Screening of extracts from different
parts of the plant Clerodendron was
initiated

13 Screening of medicinal plants for
antiheiminthle properties agalnst
different life stages of banana
burrowing nematode Radopholus
simiiis
{PP/03 00 15 30/ACV{4)KAU/PG)

Burrowing nematode (Radopholus simiis)
i1soiated from banana root is found to
muitinly in carrot disc placed in agar medium
under sterile condition
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Project (D4) Blolog.cal control of
weeds insects and diseases

14 Biologlcsl control of Elchhornea
crassipes

{(PP/C4 0D 01 B3/VKA[4)KALD

Field release of the ratural enemy of the
weed Orthoga umna was continged ard
field studies revealed that ther
estabishiment was poor and the 'mpact of
them on the weed was not satisfactory
Prelimmary studies carried cuc on the
biology and nature of damage of trus mite
on the weed was cariied out The number
of ovipositional holes varied with the mite
popuiation and they were uniformiy
disinbuted on the leaves

15 Biclogical contiol of Salvinia molesta
{PP/c4 00 02 83/VKAI4)ICAR)

Fieid release of the natural enemy
Cyrrtonagous cartinued and their field
survival studied

16 Biofoglca: control of Parthenium
hysterophoresis

(PP/04 00 03 B7/VKA{4)ICAR)

Breeding of the beetle 2Zygograma the
natural enemy of the weed has been
continued

17 Blological control of Chromolaena
odorata
(PP/04 00 G4 B7/VKA(4)ICAR)

Field trials carried out showed that the
performance of the natural enemy of the
weed, viz Pareuchates pseudoinsJliata
showed the maximum hatching percentage
with a sex ratio of 11 for all the field
combinations

18 Blonamics of Pareuchates pseudo-
insulata Rejo Barris (Lepidoptera)
Arctildae and its interaction with the
slam weed Chromolaena odorata Kinj
and Roblinson (Asteraceae)

{PP/04 00 05 91/VKA(4)KAU/PG)

Pareuchates pseudoinsulata was identified
as a potential bio control agent of C
odorata
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19 The blologlical environment of forage
grass phylioplane
{PP/04 00 07 91/ACV(5)KAL}

Samples were colliected from the hivestock
development farm Dhont Falghat Karneoor
and Vellanikkara The forage crops
inciuded guinea grass napier grass para
grass and hybnd napier R solan was
found to be the prominent pathogen during
Julv August period Quanfitative estimation
of the natural phylfoplane microflors of the
above crops was also studied Several
hke species of Helminthosporium
Alternaria Colletotrichum Rhizopus
Trnichoderma were obtained None of
themy except Trichodermasp has shown
antagonistic activity against R solani

20 Bliological control of soil-borne
diseases

(PP/04 00 D8/ACV(S)KAUN

Six species of Trichoderma were 1solated
and screened to test them for i wvitro
antagonism againhst soil barne pathogen
Rhizoctomia solani using cual culture
method

Maximum inhibition was noticedin7 wvinde
T harzianum and T pituiiferum  The
species of Trichodermawere found to grow
and sporulate best in rice / wheat bran for
mass muitiplication

21 Biological control of seed mycoflora of
vegetables using Trichoderma spp
(PP/04 00 08 91/ACV(5)KAU}

Interaction between Trichodermaspp and
seed borne fung! was studied Cessation
of growth of mycofiora was noticed at the
point of contact with test organism except
in Rhizopus oryzae and Aspergillus flavus

Project (05) Monitoring pesticide
residues in food commodities

22 Resldues of Insecticldes applled for
the control of poliu beetie of pepper
(PP/0S 00 01 88/ACV(4)ICAR)

Field study on the dissipation of Mancozeb
on pepper was carried out The chemical
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sze =« ~aved twice in two doses at 0 2 per
cent and * per rant spray  Anaiysis of
the spike 8t 1 3 7 "¢ Z2° o d 28 days
a*ter secona spray revealed that n frewr
pepper bernies the .ut.al residues werc
< 30 and 13 48 mg, kg when abpuedat M 2
and 0 4 o=r cerl respectivey This
dissipated to 87 84 and 99 8 per cend oy
28 aays aftertreatmert indry pepperthe
residue was 23 "4 and 38 3T mg'kyg
respectwvaly for .ower and h.gher dosss
No residus was detected in dry pepper or
28 days after treatment Waiting period of
Mancozeb on fresh pepper berries when
treated at therecommended 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 Studies on wsaiting periads of
insecticides recommended for paddy
pest control
(PP/0S 00 04 87/ACVI4}KAU)

No work during the year

24 Studies on walting periods of
insecticides recommended for the
control of pests of spices
{PP/05 00 05 87/ACV(4)KAU)

No work during the year

25 Monitoring iInsecticide residues in
vegetables coilected from markets
(PP/05 00 06 89/ACV(4)ICAR)

Residue analysis of vegetables from
farmers’ field revealed that Monocrotophos
and Phosphamidon were the two
insecticides preferred by farmers and the
dosage wused was higher than
recommended dose Residue of the
insecticides 1n coewpea pods ranged from
079 to 154 ppm which 1s 4 7 t'mes of
MRL fixed for these chemicals In bhind
the residue of Phosphamidon (0 44t0 0 94
ppm) which was two to five times of MRL

However, none of the samples of brinjal
and snakegourd showed insecticide

containination
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Project (0€6) Persistence and
disslpation of Insecticlde residues In
crops

26 'ngecticiae resldues of trested wrops
{PP/OB 00 C7 u2 A7 iAY CRP)

y) Fat*e of Caropoiuran app ted 1 5o ! basir of
black pepper

Sarplion experiment and f ¢id expernment
to assess the mobility of pesticide duning
the monsoon periods are in M ogress

() Carbofuran residues n amararthus

As aresult of detailed field trial and residue
analysis the waiting periods were fixed for
Carbofuran in amaranthus as 28 ard 30
days for 05 kg ai/ha and 1 kg aiha
respecuvely

() Monocrotophos residues in coconut

Coconut puip and water were fortified with
different concentration of Monocrotophos
and the insecticide re extracted as per the
protocoi supplied by TNAU But recevery
was poor ard the procedure s being
standardised

(iv) Carboturan restdues in cowpea

The study revealed 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 appiied at the flowering stage @ 0 5
and 1 0 kg aivha The residues took 27 and
29 days to reach below MRL of C 1 ppm in
the lower and higher doses respectively

(v) Residues of Mancozeo in cardamom

capsules

Studies with Mancozeb showed that a
waiting period of 3 weeks may be
recommended for safe use of Mancozeb in
cardamom Oata onthe effect of processing
an the removal of residues indicated that
there s tremendous scope for studying
this effect for the recommended contact
nsecticides Rigorous washing of capsuies
immediately after harvest may help to
remove considerable portion of surface
residues

Kerala Agricultural University Research Report 1993 94



(vi) Supervised tria for Lindane and
Endosulian ih cowpea

The diss.pation pattern of Lindane in
cowpea st owed that when applied @ 0 05
per cent and C 1 per cent the residuss
diss pated from an tnitial deposit of 1 37
mg/kg and 2 43 mg/kg to ND and 0 08
respectvely on 15 days after application
At harves! the res'due was below
detactable leve! in pod cover and grains
The decontam nation of washing and
cooking of the Lindane residues ranged
from 255 to 46 9 per cent by washing
alcne and washing followed by cooking
removed 30 66 to 58 38 per cent of Lindane
residues

{vit Pesticide residues in paddy

Determination of the residue of Quinalphos
and Butachlor appued at 1 0 kg ai/ha and
2 0 kg ai/ha at transplanting stage and
Triazophos at 0 25 kg aifha and 0 5 kg av/
ha one month before panicle emergence
showed that the residues were below
detectable level in g ain, husk and straw
inTnazophos also the residues were below
the detectable levels excepting in straw A
residue level of 0 01 and 0 14 ppm were
detected at lower and higher doses of
Tnazophos respectively

(vin) Quinalpnos residues in brinjal fruits

Dissipation of Quinalphos was studied on
brinjal plants adopting gas chromato
graphic analysis Upto 95 per cent of
imitial spray deposit on fruits dissipated
with in a week However the statistical
computation arrived at a safe waiting period
of 11 gays for Quinalphos even at double
the recommended dose Hence the
application of Quinalphos for the controf of
shoot and fruit borer in brinjal may be
restricted only in the vegetative phase of
the crop and any insecticide with short
waiting period (3 4 days) may be prefsrred
for pest control

27 Monltoring pesticide residues in animal
food
(PP,06 00 08 93/ACV(4)AICRF)

The study revealed that the main source of
contamination in milk and milk products by
insecticide 1s through feed concentrate
which are fed to animals
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Project (08)
torecasting

Pest survelllance and

28 Epidemlological studies on important
rice diseases in Kuttanad
(PP/08 00 02 76/MON(4)KAU)

Correlation of disease incitdence with
weather parameters was carned out

Prolect {09) Solarizationforthe control
of soil pests, piant diseases and weeds

29 Effectiveness of soil solarization for
the control of soft rot disease of
ginger
(PP/09 00 01 91/VKA(5)KAU/PG)

Cbservations on the total populaiion of
microbe, nematode, earthworm and weed
were recorded at regular intervals The
soft rot incidence has been recorded at
fortnightly intervals

Project (10} Strain varlation in
pathogenic nematodes & fungi

30 Morphology and taxonomy of
Ccelletotrichum gloeosporioides infect-
ing Important plantation crops
(PP/10 00 01 91/ACV(5)KAU)

Cuitural and morpholegical characters of
different i1solates of Colletotrichum
gloeosporioides obtained from rubber
cashew and cocoa from different locations
were studied and vanations recorded

31 Distribution of specles of Phytophthora
affecting coconut and pepper in Kerala
(PP/10 0C 03 91/ACV(S)KAU/PG)

Fourteen i1solates of Phytophthora (6
pepper 4 coconut 2 cocoa, 2 orchids)
were I1solated and the morphological
characters studied The isolates from
coconut were P palmivora and those from
pepperP capsici inoculation studies with
pepper and coconut i1solates on coconut
were successful Coconut isolate could
also produce symptoms of foot rot on
pepper, while pepper isolate failed to infest

coconut
00
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1~ Riotechnology

HGHLIGHTA

L J1aple pep rocs 40 e us 2 uf et for

pepoe ardi ftre oo

utfe desta

fd. 7V O COF G elie pants of Pack

~ment of p anticis

® Protocels werz ge ciepid for tre ex / irc estabhistmant of pineapple plantle's

® Ginger plantiews could be propagated 1 vitto and planted cut

@ Protocols weir developea fur the mass in vifro cloral propagat on of Kaempferia
galang- and tor the field gstablishmenrt of the p antlets

@ Protocols were geveloped for the micr»propagaticn of the medicinal plants Adathoda

bedometi and Hoiustemma annulare

8 Protocels for the 1 vifro propagation and ex #'ro

andreanum couid be evclved

establisnmert of Anthurium

® Somatic embryoids could be produced frem the nucellus tissues of mango varieties

® Somatic embryoids couid be produced from the cotyledons and embryonic axes of

cocoa

® Mature seeds of ginger were produced wvia i vitro placental pollination

CONCLUDED EXPERIMENTS

1 Standardisation of in vitro propagation
techniques in Gymnema sylvestre
(BT/01 01 11 88/VKA(16)KAU/PG)

Profuse callusing could be induced from
leaf and stem segments of Gymnema
sylvestre on MS medium supplemented
with  BA 05 mg/l NAA 10 mg/l and
sucrose 30 0 g/i Efforts for inducing te
differentiation were not successful
Somatic embryo,ds formed in a few
instarces failed to develop beyond the
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torpedo stage Multiple shoots couid not
be induced using the sprouts from nodal
segments cultured on half strength MS
medium supplemented with kinetin 0 4
mg/i and iAA 20 to 50 mg/l Microbsal
interference hindered culture establiishment
of explants collected during May to
December

The results indicate the necessitv of further

stuaies for evolving techniques for the in
vitro propagation of the crop
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2 Enhancinginviircresponse cf explants
from wmature jack {Artocarpus
hetercphyilius Lam ) trees
G700 £ 1 3 ACVIG KA PG

Attempte i~ mprovetheri v "o propaganon
etfic ency of matl re pbase jack trees were
made Awong th~ sleck piant treatments
tried grafting on 1o wvenile rootstock was
found to be evlecitye in unproving the m
vifro response g explants Cold shock at

207°C v fve nrutes as well as near
tieatrem at 42 C for two n nutes were
tne beneficial stress treaiments for
mproving the In wiiro response  Using
explants *rom grafts was also benef uial
Season was found to play a significant role
on the response of mature explanis the
highest ~esponse being observed aunng
March to April

3 Standardisation of medium supple-
menrts for shoot proliferation in
Dendroblum
(BT 01 01 21 92VKAR)KAU/PG)

A successtul method for *the n witre
propagation ot Dendrobium aobile was
standardised Axilary buds were
established on half strength MS medium
or Vasin ard Went medium supplemented
with NAA 1 6 mg/l and BA 3 0 mg/t Shoot
proliferation was ach eved on Vacin and
Went medium supplemented with NAA 2 ¢
mg/t + BA 50 mqgi + pepione 40 mg/f -
giicose 30 0 4/l (16 7 shoots per culiure)
as well as or half strength MS mediumr
containing NAA 2 0 mg/t + BA S5 0 mg/t +
casein hydrolysate 50 mg/l + sucrose 30 0
g/l {9 3 shoots per culture} Knudson C
medium containing 30 0 g/t glucose was
the best for i1 vitro rooting The plantiets
could be established well ir the ocpenin a
potting medium containirg coconut husk

4 Induction of genetic variabillty in Musa
sp var nendran b; In vitro metheds
8Y/01 01 23 w?/VKA(BIKAU/PCH

Callus could be nduced from explants of
banana exctsed from growing shoot tips
leaf bits and basal leat sheath Maximum
callus index {281) was observed when2 4
07 0my/i + BA 1 0mg/l were included in
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tne medium Embryo like bipolarstructures
were formed from scalp rallus when
transterred to mediur devoia ot plart
growth substan.es

A muluptcation rate >t 8 7 shoots per
culture resulted when shoot apices wers
cu tu ed or MS medium supplemented with
NAL& 20 mg/t +« BA 109 mg" Rate ot
mu'liplication vaned with the number of
subcultures and did net follow « .y specific
patern For n vitro rosung MS mediom
contaiing NAA 100 mgl ane aclnvatec
cnarcoal O 05 per cent was ideal

Plants derwved from varnous subculture
cycles differed 1n the rate of growth with
respect to height and leaf area However
no difference in chromosome rumber (2n -
33) was obseived

& In vitro propagation of bijasa!
(Pterocarpus marsupium Roxb) through
tissue culture
(B0 0t 24 92 VKA(FIKA J PG)

Woody Piart Medium suppiementea with
20 gl kinetin and 01 g/l IAA was
useful tor inducing multiple shoois from
primary explants Lack of further teaf
production and growth ins the multiple shoots
formed and the problem of leaf abscission
were major hurdles tn evolving a protocol
‘or the in witro propagation of bijasal
Cycocel 075 mg/i incorporsted in the
rlilture medium helped the retention of
leaves tnhough the number of multiple
shoots was reduced

5 Standardisationr of media eand
containers for ex vitro estabiishment
of Anthurlum plantiets produced by
leaf culture
(BT 01 02 02 92/ACV(10'KAU/PG)

Potting media and containers were
standardised for the successful ax wvitro
astablishment 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
suitable contairers
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7 in vitro multipiication and stands
rdisation of hardening techniquesin
pr o2, e {Ananss comosus L Merr )
BYOQL €3¢ - v ANSWKAT FQY

Crown and sLcksrs were fourdto establish
well in MS med um < upplemented aith BA
and NAA Froliferation of tne nedular
stre~t peee formed on subculivie of the
prnimary cultutes was the bsst in M3
mediom supgloamentad with B4 a in or
witnout 1 ¢ mg ! NAA Profuse rcoting of
shoots was obseived in MS medivm
sontaining 1BA 1 0 to 2 0 mg/l Methods
were standardised for the successful
establishment of the plantlets in the held
immersing the roots of plantlews ir water
for 18 hours prior to planting out increased
the survival Potting mixtures like
cocoapeat soilrite and biofibe were found
to be good Treating the plantlets with
nutrient starter solutions (NPK fertilizer
solution or 1/4 strength MS salt solution)
oncen aweek resulted invigorous growth
Artificial seeds using calcium alginate courd
be produced The plantlets aiter three
months of hardening in the greenhouse
and having 10 cm height and 12 leaves
could be pianted in the open field

8 Anther culture in cocoa (Theobroma
cgcao L)
(BT/C2 01 03 91/VKA(2;KAU/RG)

Callus pro embryoids and embryoids could
be produced from the anthers of cocoa

varieties The embryocids could be
germinated .nto p'antlets kowever, the
planiets subsequently drnea up and the
regeneratl n pUOCES< WaS 1o repeatabie

2 irduced mutatien 1o raes2 adopting /in
vi/s0 and fn vitro cultures
(BT/02 02 C1 88/ACV(10KAU/PG)

Technigques weare standard sed for the
vitic propagaton of rose custivar Folkio. e
Budwoods were collected at five different
growth stages and exposed to gammarays
at 20 to 50 Gy, before culturing Multiple
shoots were also subjected to gamina
irradiation  Gamma irradiation caused
reduction n bud sprout and sur.ival

One reddish yellow mutant was isolated
from 30 Gy treated explants Another
mutant fcrincreased number of petais was
iIsclated from 40 Gy treated explants
Gamma irradiation induced vartation insize
and shape of leaves at 30 and 40 Gy

Successfui hardening and ex vitro
establishment (66 7%) of plantlets were
achiteved by surface inoculation of
germinated spores of VAM Glomus
etumcatum

Exposure of multiple shoots to gammarays
induced several morphoiogical
abnormalities and reduced the shoot
production and rooting efficiency

ONGOING EXPERIMENTS

Project (01) In vitro propagation of plants
of economic Iimportance

Sub-project (01) Standard’sation ofinvitro
propagation techniques

1 Tissue culture on cocoa
(BT/01 01 04 88/VKA({16)Cad)

Multinte shoots could be induced from the
shoot apices of figld grown trees using
Woody Piant Medium supplemented with
2 1P 4 0 mg/l pholorogiucinol 200 mg/!
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silver nitrate 5 0 mg/l and cycocel 0 75
mg/l The concentration of 2 1P had to be
reducedto 2 0 mg/lfor supporting sustained
growih of shoots Use of streptomycin
sulphate 106 mg/l in the cuiture medium
helped reduce the cessation of growth and
drying of leaves tn the cultures Efficiency
of rooting of the microshoots rouid not be
improved The plants derived from seedling
explants started yielding after two years in
the field The pods and bean charactes
were comparable to those of the in vivo
grewn plants
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2 Mass multiplication through in viiro
culture and callus mutagenesisinciove
{BT L1 01 07/3C VKA 18 hAU)

Treat ng the stock plants with
aureotunginsol prevented the
contamination problem of the cultures
Seaiing the cut ends of the explants
with moiten wax could overcome
polyphenol mnterfererice Multiple shoots
could e induced on WPM suppiemented
with BA and kinetin Subcultunng to
medium containing lower concentration
of BA and activated charcoadl supported
shoot elongation and leaf preduction Ir
vitro rooting of shoots resulted on
medium having NAA and IBA Attempts to
induce somatic crganagenesis are In
progress

3 In vitro propagation techniques in
cinnamon (Cinnamomum verum)
(BT 0% 01 08/30 /KA 16 KAU)

Standardisation of techniques for in vitro
propagaton of cinnamon is aimed at
Multiple shoots that could be induced
remained dormant and dried up after two
months

4 improvement of black pepper through
In vitro techniques
(BT 01 01 09/89 KAU NP)

The protocol developed for the i vitro
muitiplication of black pepper was found
ideal for all the high yieiding varieties with
slight varietal difference in the i viiro
response The variety Anchana exhibited
the best response The n vitro plantlets
were evaluated for their later performance
Goodvegetative growth and excellent root
system were observed by the time the
plantiets were made ready for field planting
The in vitro plants showed cent per cent
field establishinent and normal growth
habit Normal flowering and fruit set was
observed by the second year of field
planting

Plantlets of five different cultures wiz
Kanmunda Kailuvally Balankotta Cheriya
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Kaniakadan and Panniyur 1 raised by
callus medrated organogenesis were
hardened and planted out Partial
punfication of the culture filtrate of
Phytophthora capsict was Initiated using
ion exchanger columns Various in vitro
screening methods were in progress
Regenerants from the variety Kalluvally
responded better

8 Standardisation of /n viiro techniques
for rapid muitiplication of difficult to
root and endangered species of
medicinal plants
(BT/01 01 10 88 VKA(16)KAU/NP}

The cuitures of Kaempferia rotunda
Adathoda bedomen and Hcelostemma
annulare were maintained using the
protocois developed n the previous
year Efforts were continued for the mn
vitro propagation of Gymnema sylvestre
and Coccimum fennestratum Attempts
were made to standardise a medium
supporting slow growth of Kaempferia
rotunda cultures helpful in conservation
of germplasm Use of mannitol 4 0 per
cent in the media could extend the
subculture frequency upto four months

6 Standardisation of In vitro propagation
techniques in ginger
(BT/01 01 12 S0/VKA{16)KAU/NP)

Ginger plantlets were successfully
established ex vitro Evaluation of thenr
field performance in compartson with plants
raised from seed bits of 5 15 and25gisin
progress

7 Standardisation of /n vitro propagation
techniques in banana
(BT/01 01 13 88/VKA(15)KAU/PG)
Work completed final report due
8 Standardisation of rapid cional
propagation through /n vitro cuiture In
pineapple
(BT/01 01 14 89/VKA(15)KAU/PG)

Work completed final report due
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& in vitro propagsation of archids
{B7/a Gy 1L 88/ VKA(15CAR,

Elantlets of Srathogioths plicaia were
~roducea 1o 3t e i o culture us ng
Vasin apa VYeernt bassy meGia
supptemeniee 4 I sucrose "5 ¢ gfi
co ohut water O U to 1% { per cent ans
banana pt.'p 4C 0 g/t Alu bip & shoots of
Ep:dendium radir-ns could be prod ~cd
Aonever the igte »f mult o cetion was
low Empryo cd't ire ¢° the spocies was
gisG successtul

10 Standsrdisation of explant for in vitro
propagation of Dendroblum spp
{5T/0% 01 16 88/VRA(*5)KAJIPG)

Work completed * nal report due

11 Response o1 black pepper (Piper
nigrum L) o cioning through in vitro
technique
{BT/01 01 18 91/KAU/PG)

No results reported for the period

12 Standardisation of in vitro technigues
In gurmar {Gymnema sylvestre)
(BT/01 01 20 92/VKA(16)KAU/PG)

No resuits reported for the perncd

13 Somaclonal variation in black pepper
Py {Piper nigrum 1.}
(BT/01 01 27 82VKA(16)KAUIPG)

In vitro screening of the call derived
from the five cultivars (Panniyur 1
Kartmunda, Cheriyakaniyakadan
Balankotia ard Kalluvally} was completed
using various screening techniques like
mcorporation of concentrated culiure
filtrate (CCF) to the culture media
shaking in CCF incorporated basal media
and doubie layer *echruque Survival of
cali depended on the cencentration of
the CCF Pilants were regenerated from
the surviving cailt Screening of the
regenerants for tolerance to Phytophthora
Capsi(1is n progress

t4 Siandardisation of 17 vt o prupagation

techinigue in  clove Syzyglun:

116

aromaticum
BT/ U 25 I2IVKA{16)KAL P73

™ Purs vortanunatior could be ragucad i
44 v it bV surecturgineg spiays o”
the Mo 8 ple™t Scanng fie ~uf e Cs with
wox preverted . otyphenot merference
Mulisie she as ¢ould be nauced on WPM
basal 4 e 2 coitaung cyternins
Act vated charcesl incorporaied i the
Lt o gprediumbe pedin shno! elongaiicn
oot ag of sheots »as observed an WP
bas>' medium containirg auxrs Oalus
couic be induced from leaf segments us ng
24D

15 Standardisation of ir vitro techniques
vor the repld clonal propagaticn of
mango (Mangifera indica L )

BTIL1 31 26 82/ACV(10)KAL/PG)

induction and :ritiation media were
standardised for somatic embryogenesis
from the nucellus ¢f moncembryonic
{Muigoa and Neelum) and polyembryonic
{Vellart Manga) mango varieties using MS
basal medium contamning supplements
Standardisation of media and conditions
for normal maturation ard gerimnatior of
the somatic embiyoids s In progress

16 Response of giadiclus to rapid sloning
through in vitro techniques
(BT/01-01 27 93'VKA(15)KAU/PG)

Culture establishment of the expiants 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 05 mg/l Shoot elongation
occurred in the absence of plant growth
substances

17 Plantlet regeneration through somatic
embryogeneslis in Theobroma cacao L
(BT/01 01 28 93/VKA{2IKAL/PG

Work on opt'misation of socmatic
embrycgenesis from immatute cotyledons
of cocca as well as on enkancing
getmination of the embryoids was in
progress Medium containing NAA coconut
water and thramine was found 1o be ideal
Only weab plantlets could Le obtained ! om
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the embryoids on germination The
plantiets failed to survive ex v'tro

18 Efertof physislogical preconditioning
af expiants and explant sources of
Myrigtica fragrans Hoult to In vitro
cutture estabilshment and growth
(BT 01Ny 26 52/ACV(10)KAL/PG)

Dipping the expianis in casein hydrolysate
50 to 15 0 mg/l for 1C to 15 minutes was
found to help culture establishment
Pruning the stock plants and spraying with
BA, kinetin and GA were also helpful The
work 15 1in progress

12 Optimising ‘n vitro somatic embry-
ogenesis In polyembryonic mango
(Mangifera indice L) vaileties
{BT/01 01 36 93/ACV(10)KAU PQG)

Culture media and conditions were
standardised for the induction and
imitiation of somatic embryoids from the
nuceilus as wel’ as embryos of
polyembryonic. mango varieties The
embryoids however were malformed on
germination Attempts for standardising
media and conaitions supporting ncrmai
maturation and germination of embryoids
were In progress

20 Standardisation of in vitro techniques
for mags multiplication of Aranthera
and Dendroblum
(BT:01 01 32 93’ACV(10)KAU/PG)

The work was initiated

21 Micropropagation of tree spices of
Kerala
(BT/01 01 23 93/ACV(10)KAU/DBT)

Multiple shoots could be induced in
nuimeg shoot up cultures In wvilro
rooting of shoots couid 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 vitro techniques for the rapid
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muitiplication of Kaempferia galanga i
(Br/o1 01 34 94/VKA({186)KAU)

The plantlets produced via i vitro
techn.ques were hardened and planted
out at monthly intervals from September
1993 onwards Inspite of good vegetative
growth the rhizome production was
imted

Delayed planting and sJsmmer 1rnigation
might have been the reasons A new field
trial along with conventionai planting
matenal (rhizome bits) was laid out The
trial 1s 1n progress

23 Standardization of In vitro technigques
for rapid multiplication of Holostemma
annulare K Schum
(BT/01 01 35 94/VKA(16)KAU/PG)

The work was initiated

24 Clonai propagation of selected plus
trees of indian rosewood {(Dalbergla
fatifolla Roxb ) through tissue cuiture
(BT/01 01 36 S4/VKA(F}KAU/PG)

The work was initiated

Sub-project (03): In vitro and ex vitro
propagation techniques

25 Standardisation of In vitro and ex vitro
propagation in Anthurium andreanum
(BT:01 03 02 92/ACV(10)KAU/NP)

Callus could be induced in Red varieties
of Anthurium andreanum using Murashige
and Skoog basal medium containing
supplements The work is in progress

26 Rapld asexual multiplication of hybrid
seedlings of pineapple
(BT/01 03 03 92/KNR(10)KAU/NP)

No results reported for the period

27 In vivo and In vitro screening of Sida
spp for ephedrine content
(BT/01 03 04 93/VKA(18)KAU/PG)

Callus couid be induced from various
explants ofStda spp Callus proliteration
and root regeneration were obtained
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28 Refinement of In vitro propagation
techniques In pineapple var Mauritius
and mazss maltiplication of elite clones
{BY/01 C0 IF S4/v= A{1GYKAU/PG)

The work was initiated

29 Micropropagatlon in selected varleties
of Anthurium andreanum {(Lind }
{(BT/61 03 06 284/ACV(10YKAU/PG)

The work was initiated

30 Micropropagation of Phalanopsia
{BT/01 03 07 94'VKA({15)KAU/PG)

The work was initiated

31 Costeffective methods and devices for
home scale adoption of plant tissue
culture
(BT/01 03 08 94/ACV(10)KAU/PG)

The work was nitiated

32 Low cost technology for propagation
of Musa (AAB) ‘Nendran
(BT/01 03 09 84/VKA(15)KAU/PG)

The work was initiated

Project (02) improvementofcrop plants
through genetic enginesring

Sub project (01). Somatlc cell culture
studies

33 Tissue culture and somacionai
varlation In ginger (Zingiber 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 O to 8 Omg/l) Stvernitrate (0 25
to 2 0 mg/l) was found to have a highly
favourabie influence on callus
regeneration The calius derived shoots
were ot normal morphology and
responded well tonvitro rooting The

12

in vitro plantiets were successfully

hardened and planted out for further
evaiuation
34 Calius induction and pilantiet

regeneration in Cucumis sativus L. by
anther culture
(BT/02 01 02 90/ACV(10)KAL/PG)

No resuits reperted during the period

Sub projeot (02) In vitro mutagenesis,
utilisation of somaclonal variability

35 Invitroproduction of hybrids in ginger
~ Zingiber officinaie Rox
(BT 02 02 03/91 VKA 16 KAU PG)

Ovules developed in placental pollination
modified placental polltnation and ovuiar
or test tube fertlization Pollen grains
suspended in ME3 medium were used for
pollination About 75 0to 83 3 per cent of
cultures showed ovuie development
Histological examination of the oviles
four days after pollination showed eight
celied pro embryo and 40 days after
pollination showed well developed embryo
and endosperm rich in starch and ol
grains Eighty days old seeds when
incubated in medium containing BA and
2 4 D germinated

36 Invitro mutagenesisin ginger {(Zingiber
officinale Rox)
(BT/12 02 03 89/VKA(16)KAL)

In vitro sprouts of ginger were subjected to
gamma Irradiationat0 2to 0 8 Kr levels
The irradiated cultures were maintained in
the media identified for n vitro
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 cytokinin at later sub cultures
favoured the growth of cuitures Further
work on irradiation 1s 1n progress
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14. Post Harvest Technology

HIGHLIGHTS

® Cashew fruits can be successfully stored for 21 days when soaked in 0 1 per centKMS
along with 7 0 per centbrine Pre cooling vegetables, viz amaranthus, brinjal chilh
cowpea, okra and tomato reduced their physiological loss in weight (PLW)

® Cassava and sweet potato based macroni and noodies were 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 EXPFRIMENTS - Nil

EXPERIMENTS IN PROGRESS

Project (01} Post harvest handling and
marketing

Sub project (03) Pineapple

1 Etfect of pre harvest treatment on the
post harvest quality of pineapple
variety “Kew”

[PHT/01 03 01 89/VKA{17)KAU]

The trial was not carnied out

Sub project {04) Winged bean

2 Chemical composition and nutritive
value of winged bean varieties
[PHT/01 04 01 89/VKA(17)KAU]

The tnial was not carried cut

Sub project (05) Mango

3 Harvest and post harvest losses in
Mango {Mangifera indica L) and its
management
[PHT;01 05 01 83/VKA(17)KAU]

Since the student has disconfinued the
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course no work has been carried out

Sub project (06) Solar drier

4 Utility value of foldable solar dryer at
household/tarm level Standardisation
studles
[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§ Handiing storage and utilization of
cashew apple
[PHT/02 01 01 90/VKA(17)KAU]

Successful storage of harvested cashew
apple for 21 days was found possible i1fthe
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fruts were scakedn 0 1 percent KM and

* roren~t KMS alongwith 7 O percert
brane T e ste .. ‘runts did not show at v
type Ot SLy ag® DU TPere we s THS S e
redurhinninf  ‘wegitanu” SS
nenegincress 1 Hemo 2 ntas't g 4y
fron * *s L5 g gall soludLr  stare
sciutiun  ge alin alcohel or the
combinat ¢ is were fourd successtul
# "oat ¥ tpy the ove all accepiabity
of tne “ruits Prese.wvabves added o
cashew appig ,. ce were “mnd to ved jce
the tansin ievel

5'0 g

Sub Project {05} Others

6 Consumer packaging of sesected
vegetanles
[PHT/G2 05 62 92/VKA(:10)KAU/PG]

The experiment on the standardisation of
precooling treatments to improve the post
harvest life of vegetables revealed thatthe
precooling treatments significartly reduced
the physiological ioss tn weight (PLW) and
enhanced the marketab:lity of the
vegetables v:z amaranth brinjal chilh
cowpea okra and tocmato both under
ambient and low temperature situatiors
Unventlated poly bags were beneficial in
certain vegetabies l.ke amaranth cowpea
and okia while for vegetables like brinjal
chitliand tomato ventilated bags were more
beneficial Portion packaging of vegetables
were observed to help in delaying the
incidence of unmarketability

Sub Project (06} Toddy

7 Preservation of toddy using chemicar
preservative
[PHT 02 06 01 91/VKA(17)KAU}

Kept in abeyance

8 Etfect of heat tieatment on shelf life
qusilty of toddy
[PrRT/L2 C6 02 81/VKA{ 7)KAU]

Kept i» abeyance
€ Csacbonatlon biending cf fermented
tocdy for flevour and consumer

acceptabllity
[FHT 02 0o 3 51, VKA TKALY
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Kept in abeyarnce

16 Mertts and semerits of contawers for
storage of preservea toddy
Pl 02 06 049 o<A( T KA,

Fept in ahe;anc-

Sub Pruject {07) Sweet polats

11 Changee In the cooulrg qusliities
nutnitiohal composition and shelt i
o swaet potalo sto ed under different
metnods
{PH1/02 07 01 92/VKA(11)KAH/PG]

Sweet potato kept as controf in ardinary
basket and mud coated tubers were spoiled
compieteiy after 30th day of storage Shelf
life of polythene covered tubers was
extended upto 45 days without spoilage
eventhough weevit attack was ohserved
while similar situation was noted only after
€0 aays in tubers siored in paddy husk
coir pith and carbon paper

Dunng storage there was an increase in
cooking time and decrease in walier
absorption Among the rutritional qua‘ities
decrease in starch ana moisture and an
increase in reducing sugarwere observed
The acceptability rate decreased as the
storage period advanced

Sub project (081 Pulses

12 Influence of storage on the quality of
selected pulses
{(PHT/02 08 01 92/ACV{11,KAU/PG;

Black gram cowpea greengram and horse
gram were the puises 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 mud pots and gunay
bags Loss cbserved in stored pulses
were waight loss changes in colour taste
texiure and in organoieptic qualihes

Sub Project (08) Flowers

13 Standardising the post harvest
technoiogy for gladiolus

IPHT/02 09 01 92/VKA(15)KAU)

Kerala Agricuitural University Research Report 1983 84



No work during the year
Sub Project (10) Rice

14 Qualitative and quantitative changes
Ir stored rice
WPHTI02 10 81 93ACV( 1 1)KAU/PG)

High yieiding varety Matia Thriven and
local variety Kochuvithu (PTB 10) were
stored for six months in wooden storage
structure (Patrayam) gunny bags and
storage bins advocated by the Department
of Agricuiture  Varnations tn grain
constituents {moisture nutrients and non
nutnients; cooking characteristics (water
uptake cooking time and volume
expansion) and organoleptic qualities were
cbserved between var eties and among
storage structures

Project (03) Processing product
development and utllisation

Sub project (01) Jack

15 Standardisation of Jack RTS beverage
[PHT/03 &1 01 88 VKA{17)KAU]

Tral not laid out

16 Sultabliity of osmotic drying
techniques for product development in
Jack fruit
[PHT/03 01 06 93/ACV(111KAU/PG]

Two popularly known fuily mature and haif
npened vaneties viz soft flesh type and
firm fleshtype wereselected for the study
The fruits were spht lengitudinally
dewatered with osmotic solution and dried
in open sun to obtain desired moisture
level as indicated in FPQ standards Shelf
life studies of the products kept in poly
ptopelent covers were conducted to
ascertain acceptability organoleptic and
nutnitional composition

Sub Project {02) Banana

17 Application of osmotic dehydration
technique for product development In
banana Musa (AAB group)
Paiayankodan
[PHT/03 02 62 92/ACV(11)KAU/PG]
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Ripe fruits were peeled and cut into 1ound
slices and subjected to intial dewatering
with sucrose solution Further drying was
carned out In the open air Dehydrated
samples which were immersed tn different
concentrations of sucrose solution at
different periods and at different
temperatures were assessed for FPO
standards with reference to organoleptic
qualitres acceptabiity and dehydration
charactenstics

Sub Project (03) - Others

18 Physico-chemical, nutritional and
toxicological evaluation of thermally
oxidised edibie olis
{PHT/03 03 03 92/ACV(11)KAU/PG]

Frying banana chips in coconut oil and
groundnut ol was found fo affect the
physico chemical properties like smoke
pont boiling point 1odine number
saponification number and acid value of
the oils Changes in fatty acid composition
were analysed using Gas Chromatographic
method to assess the percentage of each
fatty acid in ol samples Toxicological
evaluation of reheated o1l heated upto 12
hrs conducted both in bactenal system
and through animal experiments gave
negative results

19 Standardisation of dehydration
techniques in Anachunda (Solanum
torvum Swartz), Black night shade
{(Solanum nigrumhinn) and lotus
(Nelumbo nuclifera Gaertn)

[PHT/03 03 04 93/VKA(17)KAU/PG]

Lotus stolons collected from Palakkad and
Mudicode and seedlings of black night
shade raised in the Kerala Agricultural
University nursery were planted during the
penod under report

Sub Project (04) Puises

20 Consumption of puise proteins on the
nutritional status and Incidence of
atherosclerosis
{PHT/03 04 01 91/ACV 1 HICAR]

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 proauce Cowpea black
gram and green gram red gram and bengai
gram were cultivated Prior to storage
pulses were sundried, ash, sand rice bran
and neem leaves were used to improve the
shelf hfe of stored pulses Airtight tirs
gunny bags mud pots, plastic / steel /
aluminium tins were used as containers
Different processing methods apphied by
the farm famihes on pulses were
decortication, soahing, 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 prevalentamong
28 to 35 per cent of the patients A direct
relationship between these habits and
blood cholesterol level were also observed
Pulses were the majoritems in the dietaries
of 30 per cent patients

21 Nutritional evaluation of the newly
evolved pulse varletles In Kerala
Agricultural University
{PHT/03 04 02 91/ACV(11)KAU/PG}

Ditferent pulse varneties from research
stations were collected and analysed for
their physical characteristics cooking
charactenstics and nutntional composition

22 Effect of processing on the mineral
status of selected pulses
[PHT/03 24 03 92/ACV(1 1) KAU/PG]

Green gram and black gram were
processed by drying germinating
dehusking and powdering The processed
pulses after scaking and without soaking
were cooked by boiling steamtng roasting
and fryirg methods  The nutnitional
constituents and anti nutntiona'
constituents ‘n the cooked pu'ses were
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determinad

23 Asseszment of quality of selected
varieties of green gram and grain
cowpea
[PHT/03 04 04 83/ACV(11)KAU/PG]

Five vaneties of greengram and four mam
gramn cowpea varieties viz Pusa baisak:
M3 Mg 161 Pusa8973 C 152 Pournam:
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 determ:ned in the above
varieties

Sub project (05) Toddy

24 Reconstitution of concentrated toddy
with auxlllary substances
[PHT/03 05 01 91/ACV(17)KAU)

Kept in abeyance

Sub Project (06) Pineapple

25 Developing partially dehydrated
pineapple products using solar drier
[PHT/03 06 01 92;ACV(11)}KAU/PG]

Partially dehydrated pineapple products
developed by solar drying and sundrying
were sealed in polypropylene covers
Shelf lIife quaiities of the products were
determined by assessing weight loss,
bulk density and nutrient loss
Organoleptic qualities and microbial
content of the products were determined
pernodically

26 Keeping quallty of plneapple as well as
canned slices In syrup with reference
to maturity at harvest
[PHT/03 06 02 92/VKA(17)KAU]

No work during the year

Sub Project (07) Papaya

27 Impactofpretreatments and processing
on the shelf life quality of papaya

products
[PHT/03 07 01 92/ACV(11)KAU/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 iImmersing in 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 Nutritional studies on dehydrated
oyster mushroom and their utilisation
In product development
IPHT,03 08 01 92/ACV(11)KAU/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 6040 and 7525 The last
combination was selected based on
organoleptic tests The wafers packed in
polypropylene covers, were stored for one
year The wafers were nutnitionally rich
with proteins and maintained its quality for
five months

Sub project (09) Cassava

29 Developing complementary food
products based on cassava and sweet
potato
[PHT/03 ¢8 01 92/ACV(11)KAU/PG]

Cassava and sweet potato based macront
and noodles were 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
differentlevels atinstituticnallevel among
high society ladies and preference test
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amcng fatm women
Sub Project (11) : Karonda

30 Deveiopment of Karonda (Carissa
carandua L) based products
[PHT/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
quaiities of the products were assessed by
ascertaining the organoleptic qualities

Sub Project (12) Suppiementary food

31 Evaluating the nutritional quality of
soya based supplementary foods
[PHT/03 12 01 93/ACV(11)KAU/PG])

Several formulations of the supplementary
food was worked out with the basic
ingredients viz parbolled rice defatted
soya flour and groundnut Amino acid
scores were computed to select the suitable
formulae Five formulae were selected
Nutritional composition organocleptic
qualities shelf hife quahties and cost
analysis of the selected formulations
were ascertained and suttable formulation
with rice (85 per cent) soya (10 per cent)
and groundnut (5 per cent) was selected
The nutntional 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 Development, diversification and shelf
life studies of passion fruit products
[PHT/03 13 01 93/ACV(11)KAU/PG]

Products developed using passion fruit
were Ready to Serve (RTS) beverage wine
and jelly Six vanations 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
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studies of '8 prowuct” 2 11 ~rogress
Sub Project (14] Quality imgzro.3 ert
2f food

%% Improve  ont of nuirdional auaslity o
bread

[PHYIAZ 4 01 83 ACV{ "}KAUr- 5]

in breag makng ra2idas was er
partially by soya flo ¢ tapioca flour ra
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mulk powder in different psoportions with
vanations in the fermenting ttme From
¥~ aht ~gmbirations worked out 13 3 g
G 77 grols t AS . Az e whnile in
standard biead mads of mzida ony 1 g
protein was avaiable Maida « w soya
qow naxture with fermentingt me 1 42 houdrs
was <e'ected as the best combnaton
base. on baking « haracterstics rutrtional
¢ mposition  organJleptic qualities and
shelt | te studies
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15. Technology Transfer and
Rural Development

HIGHLIGHTS

A vast majonty of male labourers were found to have considerably higher role
perceptionin 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 n the main field

Most important constraint experienced by agricultural labourers under Kerala
Agricultural Workers Pens:on 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 writh respect to composite fertilizer use behaviour index
{CFUBIj use cf nitrogerious phosphatic and potassic fertilizers and organic manures
and aiso 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 feriizer high rate of labour wages increased incidence of pests and diseases
non avallability of organic manures and improper drainage facilities were the major
constraints in the composite ferttizer use behaviour of rice farmers in Kerala

There was linkage between officials in the soil conservation unit and the Depariment
of Agriculture in the implementaticn of soil and water conservation programmes but
their hnkage was only medium

The major constraints felt by Agricuitural officers in impiementing coconut development
programmes were iack of proper co ordination and linkage between various agencies
involved in the implementation of coconut development programmes procedural
complexities 1n sanctioning the assistance under the programme inadequacy of
infrastructure placed at Knishi 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 teadership

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

Kerala Agrcultural University Ressarch Report 1993 94 118



=  The anavs 5 of the overall 10b efficiency of Agricultural Cfhicers indicated trat kittle
t e 1 ¥of te Agucuituiral D cers (51 31 per cent) had high job efficiency

8 sy eshanbafeltqarespondsro ma youti hag med u™ o highleve{utpan o raton
W oagr Lt ats and 1 hed fie as

# L ean.t evom oLan1 OF (3T 1ol anrien fever od Pat 95 per cent of women
SiiCwe s ary one o ather of the puw Lral Jef ciercy diseases The diet consumed
cuthe {~he w1 n was not balarceu  The intske ot pu ses green leafy vegetables
¢ hel vegetebics teots and turers fruts Tais and ols were verv poor ara the
oo pnahor rate was celcw U per cent 0f 2 ROA

# Female aduits and adalescenis were better than male adults and adolescents in
nttritioe al s*atus rdex

&  Nutntiora status of the adoiescent girls were feund to be better than adolescent
bouys

& Two meal a day pattern was followed by the tribes wh ch included cerea:s fats and
oil and spices and condiments

& Part.cipation index of the beneficiaries was found to be high and nutritional status
index increased significantsy with participation index

® As regards vertical mobihty status of VHSEA certificate holders it was observed that
half of them were studying in degree classes and mote than one fourth of the
respondents were not coatinuing thewr studies after VHSEA and four respondents
were studying in Agricultural College Majority of VHSEA certificate holders were
unemployea over six per cent of them working as jab assistant and omy two
respondents were engaged in self employment avenues

® Job opportunities to pass out shou!d be Increased permanent teachers should be
appointed and public snould be made aware of the relevance of the vocational
agricuitural courses were the important suggestions for improvement of VHSEA

® Result tests conducted in nine locaticns of the centrai region with three packages of
tarm implements and machinery namely “Low mechanization package (LMP) medium
mechanisation package (MMP} and "high mechanisation package (HMP) revealed
that the HM® required the lowest quantity of human tabour input followed by MMP it
was the highest for the LMP The differences among the packages were highly
significant Culitivation with the MMP achieved the highest per hectare yieid But the
three packages did net suffer significantly with respect to per hectare yield of paddy
Rice cultivation with the HMP required the lowest per hectare cost foliowed by the
MMP  Cost of cultivation of the plots where the LMP was used was the highest The
diffcrences in per hectare vost of cultivation existing among the three packages were
hughly s g~hicant

® The destiucticr o' the traditional Uife support svstem reduced the tribals to the status
of casual wage 1abour and have been constrained to buy most of their requirements
from the market  Thas the traditiona’ self reliant nor monetised tribal ecoromy got
gradually transtorired wio a “deper dant” and monetised econoriy making them
aghly v Inerable 1o ir 2 exig-nal evonomiu and social environment
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CONCLUDED EXPERIMENIS

? Roile of agriculturai labourers in
dec'sion making In paddy production
oy farmers in Thiruvananthapuram
district
V2T 01 00 04 32/ACV()KAJ/PG)

Thrt, one areas nf Jdecision making
paday production were 1dentified in which
agricultus a. labourers had thew rule aith
the employer farmers Tre study Indicated
that the role perception and role
performance of agricultural labourers
though not excellent was generally good in
activities they involve most frequently A
vast majonty of male labourers were found
to have considerably higher role perception
in aecision making with the farmers in
agriculiural practices such as variety to be
selected type of manures and tertilizers
{c be used in basal application type of
fertiizers required for top dressing and
irngation of crop in the main field
Remarkanly higner fractions of female
iabourers were observedto have significant
role perception In deciston making areas
namely spacing to be adopted for
transpianting time 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 tn deciding the varnety to
be selected interval of irngation required
type of fertilizers required in the nursery
and mainfield number of ploughing
required for top dressing time of weeding
time of application of plant protecticn
themicals and number of labourers
requ'red for weeding

Role performance of majonty of female
agricultural fabourers was nigher in
decid ng various aspects of transplanting
weeding and harvesting Role perception
and rote performance of agricultural
labourers were found to be significantly
correlated to each other  Significant
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difference was observed among male and
female agitcultural labourers with regard
to overall role perception and role
gerformance

Majority of farmers perceived the role of
male agricultural labourers as important
in decid'ng the number of labourers required
for transplanting type of marures and
fertiizers to be used in basal apphcation
irngation of crop in the mainfield time of
weeding number of labourers required for
weeding operations time of application of
plant protection chemicals and quantity of
plant protection chem:icals Role of female
agricultural tabourers in deciding vartous
aspects of transplanting weeding and
harvesting was ascribed significant
importance by the employer farmers

Significant positive correlation was
observed for eight characteristics of male
agricuitural 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 inincreasing the agricultural
production and achlevement motivation
with their role perception as well as role
performance in decision making with the
farmer

Significant positive correlation 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
knowledge of scientific agricultural
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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“‘Pertod of employment under the farmer”
wart Buted a8 mucn as 53 84 per cent
vanation n thg | perception of maie
agncultural labourers r Cctliedge of
sclentific agricistul &ai ractices” accouisie 2
for 36 76 per cent vaniauen in the role
rervepuon of femate labourers With
regard io role performapce &now edge ¢
scientitic agricultural practices acrounted
for 4F 0F par cent «aration in the case of
male agr cudual izbeure © 374 penod of
employment unuer “he farmer accounted
for 58 20 per cent variation in the case of
female agricuitural labourers “Period of
empleyment under the farmer had
maximum direct effect on the role
perception of male agncultural labourers
whereas it was “knowledge of scientific
agricultural practices” which had maximum
direct effect on the role performance

2 Welfare schemes for agriculturai
labourers- amultl-dimenslonaianaiys's
(TOT/01 G0 07 82/ACV(B)KAU/FGY

Majority of agricuitural iabourers under
Kerala Agricultural Workers Pension
Scheme (KAWPS) were found to have low
education low family education status
small family size low socio economic
status low cosmopoliteness low mass
media participation low social
participation low contact with extension
agency high economic motivation high
innovativeness and low level of aspiration
(both future and present)

Majornty of agricultural fabourers under
Kerala Agricultural Workers Welfare Fund
Scheme (KAWWFS) had high education
high family education status large family
size, high socic economic status high
cosmopoliteness low mass media
participation high social participation, low
contact with extension agency high
economic motivation high innovativeness
and high tevel of aspiration (both future
and present)

Majonity of agricuitural labourers under
KAWPS and KAWWFS had high awareness
about modus operandi of KAWPS and
KAWWFS respectively

Majonty of agricultural iabourers under
KAWPS under KAWWFS nad favourable
attitude towards KAWPS and KAWWFS
respectively

Manr vy of sgneui 2! abourers under
RAWPSE had high stility percephior avout
KAWPS a»a majonty under KAWWFS had
low utility perception about KAWWFS

There was signdicant difference between
agric.lturas labourers under KAWPS ard
KAWWEF S with respect to all their selected
profile characterist'cs

Positive and significant correiation was
obtained between awareness of agricultural
labeourers under KAWPS modus operands
of KAWPS and their characteristics ike
education socio econom ¢ status
cosmopoliteness mass media
participatiorn social participation contact
with extension agency Innovativeness ang
level of aspiration (future)

Characternistics of agricultural labourers
under KAWWEFS like education family size
soclo economic status cosmopoliteness
mass media participation social
participation contact with extension
agency economic motivation
mnovativeness and level of aspiration
(future) were found to have a positive and
significant correlation withtheir 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 economic motivation
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 economis status cosmopiliteness
mass media participation social
participation economic motivation
innovativeness and level of aspiration (both
future and present) of agricultural lahcurers
under BAWWFS had positive ana
significart correlation with their utihiy
perception absui KAWWFS while
education had negative and sigrificant
correlation

Majority of the implementing officials had
a favourable attitude towards KAWPS and
KAWWFS

Most important constraint experienced by
agricultural iabourers under KAWPS was
non avallability of pension regularly” while
those under KAWWFS was “non
avallabuity of benefits in time”
ldentification of agricultural 1abourer as
perthe rules and regulations of the scheme”
and “the staff pattern allowed 1s insuff cient”
were the most important constraints
experierced by officials in the
implementation of KAWPS and KAWWFS
respectisely

3 Adoption of improved agricuitural
practices by pepper growers of idukki
district
{TOT/02 01 91 ACV(E)KAUPG)

Majority of pepper growers in the study
area had medium level of awareness of
improved agricultural practices in pepper
The independent variables namely
education, scientific onientation economic
motivation, risk orientation cosmo
politeness Information sources used
soclal participation innovativeness
contact with extension agency and market
orientation were positively and significantly
related with awareness But age was
found negatively and significantly
correlated with awareness of improved
agricultural practices in pepper Step
‘wise regression analysis revealed
education as the most important variable
in prediction of the extent of awareness
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followed by scientific orientation economic
motivation risk orientation
cosmopoliteness information source used
innovativeness contact with extension
agency and market orientation

Majornty of the pepper growers had medium
level of knowledge about improved
agricultura! practices in pepper The
independent varnables namely, education
scientific orientation economic motivation
fisk  erientation cosmopoliteness
information source used soclal
participation innovativeness contact with
extension agency and market orientation
were pasitively and significantly related
with knowledge of improved agricultural
practices in pepper whereas age was found
negatively and sitgnificantly correlated with
knowledge Education was found as the
most *mportant vanable in predichhon which
alone contributed 50 per cent of vanation
in the extent of knowledge The other
important varniables in predi«ction were
education contact with extension agency
innovativeness social participation
scientific ornientation risk orientation
inforriation source used and market
arientation

in the case of attitude of pepper groners
majarity of pepper growers had meadium
level of attitude towards improved
agricultural practices in pepper Education
scientific orientation economic motivation
risk orientation cosmopoliteness
information source used soclal
participation innovativeness contact with
extension agency and market onentation
were positively and significantly related
with attitude of pepper growers towards
improved agricultural practices in pepper
Age was found negatively and significantly
correlated with attitude  Sc entific
orientation was found as the mostimportant
vartable in prediction of attitude of pepper
growers towards improved agricultural
practices in pepper followed by market
orientation education nisk orientation
Innovativeness social participation and
age Scientific onentation alone contnibuted
41 per cent of vanation in prediction
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Majonty of pepper growers in the study
area had medium level in adoption of
improved agricultural practices 'n pepper
The Iindependent variables namely
education scientific orientation economic
motivation nrisk orientation, 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 s:gnificantly reiated with
adoption Step wise regression analysis
revealed that education was the most
impaortant 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 onientation

The following are the majcr constraints in
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 awareness of improved
agricultural practices in pepper

4 Traditional systems of cultivation
5 Inadequate extension support

6 Lack of sufficient good quality planting
maternials

7 Inadequate research support
8 Long duration of rainless perod
9 Fluctuating prices of black pepper

10 Non availabihity of lhterature on
improved agricultural practices,

11 Non availabiity of input matenals

12 Small and marginal size of holdings

Solutions suggested to overcome the
important constraints in adoption of
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improved agricultural practices

1 Develop low cost technology fcr the
contro! of pests and diseases

2 Develop disease tolerant variettes

3 Production and distribution of good
gquahity planting materials

4 Provide adequate training to farmers
about improved agricultural practices

5 Implementsoil 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 Production, mearketing and supply
response of sugarcane in Chittur bieck
{TOT/02 03 01/VKA(BIKAU/PG)

The area index showed fiuctuations while
production and productivity indices
remained steady during initial period with
asteep fallduring 1982 83 The compound
growth rates were 6 87 per cent 6 61 per
centand 0 24 per cent for area, production
and productivity respectively
Decomposition analysis revealed that the
increase tn 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 Il and i}
respectively For the sample as a
whole the cost comes to Rs 20 677 78 at
cost C,

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
centinclassito 29 34 per centnclass lll
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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
cf cuitivation for the ratoon crop also
behaved similarly Harvesting and
transporting operations recorded the
second highest expend:ture having values
Rs 3 689 44 Rs 3 605 39 Rs 3 421 26 for
class Il 1l and | respectively As in the
case of p:anted crop manures and
manuring was the third highest expensive
operation Considerningthe 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 ! followed by class |l and
class il Among the materals 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 plantea crop produced higher
yield than that of ratoon crop The yield
had a direct relaticnship 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, the cost of
cultivation was Rs 19 237 16
Rs 21 056 83 Rs 21 454 88 and
Rs 20 677 78 for classes | |l Il and
sample as a whole respectively For the
ratoon crop the corresponding vaiues
were Rs 15958 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, ranged from Rs 17597 94 in class
1to 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 {twas the highestin class{{i showing
values 137 136 and 136 for planted
ratoon and combined crops respectively at
cost C,

To study the relationship between the
output and the various inputs used
production function analysis was carried
out using Cobb-Douglas production
function Forthe planted crop expenditure
on manures and fertilizers plant protection
chemicais showed a negative influence
indicating that this input was used in
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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 lrrigation 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) retaller consumer

3 Producer Commission agents gur
producer wholesaler retailer
consumer

4 Producer Gur producer commission
agents wholesaler retailer
consumer

5 Producer Wholesaler (asgur) retaller
consumer

Of the total farmers 69 17 per cent soid
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
retallers and gur producers The
producers could obtain more profit when
they produced gur by themselves rather
than selling sugarcane to gur producers or
to the factory

8 Fertilizer use behaviour of rice farmers
of Kerala
(TOT/02 04 01 90/VKA(B)KAU/PG)

it was found that more than 30 per cent of
the farmers each were grouped under
“good” and “satisfactory” 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 nitrogencus fertilizers 30 33
and 37 00 per cent of *he farmers
respective'y were found in “gcod and
satisfactory levels while 21 67 and 11 00
par cent of the farmers respectively were
i poor® and “very poo:” categories
Problem zone had trie h.ghest percentage
of farmers with geod” and satisfactory”
categories (81 67% with mean use value
of 76 87y toliowed bv the Central Z.ne
{25% with mean use vaiue of 63 11, inthe
case of nitregenous ferulizer use behaviour
while southern zone was found to be very
poor Majonty of the farmers (63 00%)
were classifisd as either 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 hadthe highest percentage of farmers
with good” use behaviour {55 00% with
mean use value of 80 71) 1ollowed by the
Central zone (33 33%) with mean use value
of 76 38} in the case of use ot phosphatic
fertihizers  With respect to the use of
potassic fert lizers it was found thatfarmers
were almost similarlv distnbuted in the
four categories good satisfactory poor
and very poor The problem zone had
Jigher percentage of farmers under good”
ategory wtth regard to potassic fert'lizer
use while there were no farmers in the
northern zone undei “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 cent under
satisfactory” categories with respect to
the use of organic manures while 18 00
and 25 62 per cent of farmers respectively
were under poor and “very poor” categories
High Range Zone had the highest
percentage of farmers with “good” level of
use of organic manures (55 00%) foliowed
by Central zone (26 67%) Alarge majority
{93 33%) of the farmers in the problem
zone were with “very poor® organic manure
use behaviour

A
Significant association between the NARP
zones and fertiizer use behaviour of
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farmers were observed with respsct to
CFUB! use of nitrogenous phosphatic
and potassic feirtthzers and crganic
manures and also wth respert 10 the
components of each nutniert and organic
manures There was significant d fference
ohservaed among the five NARP zones in
respect of the different compaonents of
riitrogenous phosphatic and potass:~
fertuizers and organ'c maruie use The
result of PCA indicateq trat Lse behaviour
of potassic fertilizers had the hughest factor
loading (0 895) n explaining 53 79 per
cent variatior in the CFUBI of farmers
followed by the use of nitregenous
fert lizers  With respect to nitrogenous
fertilizer use behaviour split application of
nitrogenous fertiizer obtained the nighest
factor loading {0 924) followed by quantity
of fertiizer and time of application in
explain ng 87 76 per cent of vanation

Tine of applcation emerged as important
in explaining the variation in relation to the
use of phosphat.c fertdizer with the nighest
factor loading of ¢ 854 followed by related
management practices (0 808) All the
five dimensions were found aimost equally
contributing to the vanability 1n potassic
fertiizer use whichntotalexplainea 85 33
per cent of vanabiiity All the three tactors
were found to be significantly contricuting
to the vanability in explaining about 72 27
per cent of vanability in the use of organic
manures Spht application of nitrogenous
fertihzers quantity and time of application
of phosphatic fertilizers guantity and spht
application of potassic fertihzers and
quantity of organic manures were found
significant 1n predicting the yield index

The important situational and technological
factors contributing to the fertilizer use
behaviour of rice farmers as perceived by
farmers agncultural scientists agricultural
extension personnel and input dealers
were Irrigation facilities percelved
appearance of the crop stand, drainage
facilities price of produce availability or
rain and availlability of labour Mam
occupation level of aspiration rational
decision making ability attitude towards
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fertihzer use, iInformation source utilisation
and economic performance index were
found to be significant in predicting the
fertihser use behaviour of farmers Lack
of knowledge about fertiliser use, lack of
assured wrrigation facilities, high cost of
fertihser, high rate of labour wages,
increased incidence of pests and diseases
non-avalilability 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 Department of
Agriculture and Soil Conservation
Programmes in Kerala
(TOT/02 05 D1 89/ACV(R)KAU/PG)

Majority of the Agricultural Officers and 50
per cent of the Prniricipal Agricultural
Officers had low level of perception about
their roles with respect te soil and water
conservation programmes  Majonty of
off 1als in the Soil Conservat on Unit viz
B~ rt Soif Corserva i~ Oieers and
Junio: Soll Conservaus yLiliur: Rad high
level of perception about their ru »s with
re. « t to soll and wate co ,etvation
pru. ammes More tharn half of the
Agnicultural Oifirers and & 1 per cent of the
Frncipal Agncultural OF ¢ < had high
irvel of perception about ther rcizs with
rgspect to ~nil and water cci servation
programmes About two thira of the District
Soil Conservation Officers and Junior Soil
Conservat on QOfficers 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
Soill Conservation Officers cadre job
environment was highly satisfactory
Majonty of the Officials in the Department
of Agriculture and Soil Conservation unit
haa high level of jon satisfaction
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The charactenstics viz , traininge
undergone, job Involvemant, joh
environment and job satisfactton were
having a significant and positije
relationship with role perception oi the
Agricultural Officers The most important
characteristic which contributed much to
role perception of the Agricultural Officers
both directly and indirectly was jcb
involvement Age, experience, rural urban
background, trainings undergone
achievement motivation job involvement
and job environment had no significant
relationship with role performance of
Agricultural Officers in the Department ot
Agriculture

There was linkage between officials in the
Soil Conservation Unit and the Departmen.
of Agriculture in the implementation of Sotl
and Water Conservation programmes btt
their inkage was only mediam There
was no difference n the performance o,
linking rocles by the oftficials 11 the
Department of Agriculture anc To
Conservation Unit

The factors affectin j inkage a-~ percet e
by the officials 1 301l Conservatiun L
were absence of separate department (.-
soil and watet conservation Inadeguate
contart between the officials 'n the
Department of Agriculture and Soil
Conservation Unit, lack of team work
between officers in the Department of
Agriculture and Soill Conservation Unit
negative attitude towards functional
integration of Soil Conservation Unit wiih
the Department of Agriculture, and lack of
formal and informal communication
between the officials in the Department of
Agriculture and Soill Conservation Unit,
overlapping of soll conservation works by
the Soil Conservation Offivials and
Agnicultural Officials and possib'e areas of
joint activity left undefined

7 An analysis of selected deveicpment
programmes for promoting coconut
production in Kerala
(TOT/02 11 01 81/ACV(6)KAL/P)

The study revealed that inajority 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
farmers 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 tolow 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 ofthe farmers adop: ~ application of

rtilizers according to the commended
« ses Most of the benefic,a y farmers
a ‘opted 50 to 60 per cent of the
recommended doss of fertihzers The
estent of adoption of recommerded
practices was higher in the case of
beneficiaries of Area Expanrsion
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
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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 availlability of labourers in
time nadequatg and untimely supply of
coconut seedlings, non availlability of
chmbers for carrying out plant protection
opertions and harvesting and lack of
adequate financial assistance and
subsidies which are also not given in nght
time

The major constraints felt by Agricultural
Officers in 1mplementing coconut
development programmes were lack of
proper co ordination and linkage between
various agencies involved in the
inplementation of coconut development
programmes procedural complexities in
sanctioning the assistance under the
programme nadequacy of infrastructure
plac=d at Krishi Bhavan level lack of good
rap, 1t between the implementing and
san.tioning agencies and non availlability
of good quz' y seedlings during planting
seasons

The solutions suggested to overcome the
important constraints were

t  Timely supply of coconut seedlings
should be ensured by starting
decentralised nursenes in the farmers
field and opening sales outlets at areas
of heavy demand

u  Labour saving group management
programme may be strengthened and
adopted tn all coconut growing areas

m  The beneficiary farmers may be
provided with inputs like fertilizers
pesticides, etc along with financial
assistance

v Traiming programme of coconut
development board for unemployed
youths in coconut plant protection and
palm chmbing using the new climbing
device may be strengthened and
implemented in all districts on prionty
basis
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v Technical 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 development
programmes shall be simphfied and
assistance disbursed to the farmers in
time

vt Field level offices may be started by
the Coconut Development Board, in
the model of Rubber Board to
implement the programmes directly

8 Group management in rice production
- An action research
(TOT/03 01 02 87/ACV(6)KAU/PG)

The study was undertaken .n Punjakari ela
of Kaliiyoor pan.hayat Trivandrum district
The sosearch design foliowed in this action
rese ch study was that of betore and
after the experiment type 1r v uch the
experiment had ths respondents
participation in planning implefienting and
eva! ition and with an action research
component of Lhlising the results of the
study for further refinement of the group
management approacn throt:gh comunuous
monitoring and evaluatior 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
programme 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 1s
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
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villages no proper machinery to popularise
group management less scope for
unarimous decision, no proper extension
guidance, no proper guidance from
government side, inadequate member of
voluntary organisations public iInvolvement
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 tc
group management approach The
changes brought in the adoption of package
of practices through group management
approach were significant Group
management approach had brought n
favourable changes in the character of
social participation of respondents Group
management appreach had played a vita:
role in enhancing the knowledge level about
high yielding vaneties ¢ rice cultivat on
There occured a gradual but favourable
imprevement in the cosmopohteness
extension ortentation managemsant
onentaticn and group cohesiveness among
the respondents over grcup managemen®
appreach period

There was a positive significantrelationship
developed between the yield obtained by
the respondents and group management
efforts The netincome 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
shght 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 extenston 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 penods of group management
approaches

8 Job efficiency of panchayat levei
agricultural ofticers of department of
agriculture in Kerala
(TOT/03 02 02 89/ACV(6)KAU/PG)

The analysis of the overall job efficiency of
Agncultural Officers indicated that hitle
more than half of the Agricultural Officers
(51 31 per cent) had high job efficiency
The dimension wise analysis with respect
to the Agrnicultural Officers on the whole
revealed that majornity of them fall under
the category of high group except “office
management” dimension There was no
significant difference between ovsrall job
effictency of the Agricultura! Officers
among the three zones There was
significant differenc: among the
Agnicultural Officers of the z3~es inthe job
—ension namely “coorc: . ", “office
t agement” and ptut-ssional
czmpetency” The job dimens = “farmes
davelopment” “planning” and “coord nstion”
differed significantly with all  tner
d.menstons 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 Agnicultural 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 in the independent
varniables of job satisfaction and facilities
and resources

The multiple regression analysis revealed
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that the ten independent variables put
together contributed signficantly to the
job efficiency of the Agricultural Officers
and explained 77 per cent of the vanation
in job efficiency The vanables 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 vanables for predicting the vanation 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 vanable technical competency had
tighest direct effect on job effictency and
the variable ‘job satistaction exerted the
highest indirect effect on job efficiency of
Agriculiural Officers From the analysis
don« to find out the relationship of
inc +idual and orgamizaticn related
vanable or job efficiency as well as okt
dimensions ‘he variable ‘communication
behaviour’ i chnical competency’ ‘self
confidence job satisfaction job
involvement and intrinsic motivation were
identified as mest important vanable-
Simi'arly these varnables were found to be
influencing job dimension either directiy or
indirectly

10 Aspliration of educated unemployed
youth for self-employmert In
agricuiture and allied tields
(TOT/04 00 10 91/ACV(6)KAU/PG})

More than half of the respondents had
medium to high level of part:cipation n
agriculture and allied fields Farm size,
farming experience, extension agency
contact, mass media exposure and attitude
towards self employmentin agniculture and
alhed 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 Majonity of the
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respondents had preferred vegetable
production and plant nursery management
as their self emrployment avenues

Extent of participation in agriculture and
allied fieids had association with preference
for self empioyment in agriculture and
allied fields and aspiration of youtrs
Extent of participation in agriculture and
allied tields had no significant association
with traimng need Preference for self
employment in agriculture and allied fields
had significant association with training
needs for the selected self employment
avenue in agniculture and allied fields
There was significant difference between
males and females in thewr extent of
participationin agriculture and allied fields
and preference for self employment in
agriculture and allied tields

In the case of vegetable production
selection and production of good quality
seeds was percewved as the area having
maximum training need The order of
preference of training 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 diseases was
perceived as the area having maximum
training need Selection of good quality
planting material nutnient 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 Knshi Bhavans They also
indicated ‘Demonstration as the most
preferred training method

10 Nutritional status of women engaged
In fish vending In Thiruvananthapuram
district
(TOT/05 00 01 83/ACV(11)KAU/PG)

The study revealed that cereals nuts and
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oll seeds (coconut) sugar and jaggery
fish and beverages were found to be the
daily used food items while foods like
green leafy vegetables f{ruits milk
products fat and ols and egg were least
frequently used food items Women
engaged in fishvending were responsible
for dual work as housewife and as wage
earner ofthe family Comparedto the work
outside the women were found to spend
less time for household work An
assessment of the total time spent for
these two activities revealed that majonity
of the women were working more than 10
hours in a day There was no significant
relationship observed between the selected
variabies and time spent for household
activities Time spent for fishvending
activities 1s assoclated with the family
income age of the fisherwomen and
fisherwomen sincome Energy expenditure
by an individual was influenced by the type
of activity and time spent for each activity
Majornity of the women (87 34 per cent)
were found to spend more energy than the
Recommended Daily Allowance (RDA:
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
neglhgible

Mean height and weight ofthe fisherwomen
were found to be below the ideal height
(155 cm) and weight (50 kg) suggested for
a reference women (ICMR 1988)
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 BM! and
body weight (r = 0 6211*) and height
(0 3171**)  Nutnitional status index
developed ranged from 14 04 to 18 58 with
ameanof 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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assoclation between nutrnitional status and
height (r = 0 48211**) weight v -
0 9370*%) BMI {r — 9135™) qualty of life
index {r =0 3284*% and energy expenditure
(r = 0 89847}

Clinical examinations of the fisherwomen
revealed tnhat 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 baianced
The intake of puises 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 availabthity of
energy fat caicium iron retinol thiamine
niacin rboflavin and vitamin C were
inadequate in their daily diet but the intake
of protein was higher thanthe RDA i{twas
observed that the fisherwomen surveyed
were in negalive energy balance when
compared to RDA Deficiency of calories
ranged from 6 60to 14 65 percent Allthe
women utilised more energy than they
consumed and it ranged from 9 43to 35 77
per cent

Biochemical analysis of the blood
constituents revealed that 66 67 per cent
each had low haemog'obin and total
protein About46 67 percent ofthe 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 Communication behaviour of women
heading farm families in Neyyattinkara
taluk
(TOT/05 00 02 91/ACV(6)KAU/PG)

Majonty 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%
respectively with high level of
communication behaviour There was no
significant difference between farm women
cultivating paddy and those cultivating
coconut with regard to inward exposure
outward exposure communication
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behaviour and the varnods independent
vanab'es selected for the study

Ail*he ten independent varniabies selected
for this study showed significant correlation
withthe dependent variable cormmunicatior
behaviour The vanable age” had a
negative correlation whereas ail other
variabies hke education farm size
social participation cosmopoliteness
management orientation scientific
orientatior  level of aspiration adoption
of improved agricultural practices and
knowledge about improved agricuitural
practices showed positive correlation with
communication behaviour Path analysis
between the independent variables and
communication behaviour indicated thatin
the case of farm women cultivating paddy
the maximum positive direct effect on
communication behaviour was exerted by
knowledge about improved agricuitural
practices (In paddy) followed by scientific
orientation and level of aspiration The
maximum indirect effect was due to
adoptton of iImproved agncultural practices
(in paddy} followed by management
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 ofientation The maximum
positive indirect effect was exerted by
knowledge about improved agricultural
practices (in coconut) followed by
scientific orientation and level of
aspiration

12 Food consumption pattern of selected
farm families in Thiruvananthapuram
district
(TOT/06 01 01 83/ACV(11)KAU PQG)

Majonty of the families were Hindus and
were of nuclear type Majonty of the
famiies had children belonging to pre
adolescent and adolescent age Members
of the smaller land holding were employed
as casual labourers whereas in bigger
holdings government and private
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emploeyees were found With inrease in
land holding there wvere increase inincoire
and aecrease in the per cent of income
spent 1 food Famtles inespectve of
land holdings had savings for future use
Families of larger hoidings cultivate paddv
and was utilsed for home use Ceconut
was grown In all the fam:'ies with a surplus
production among targer iand holdings
which was used as a scurce of incore

Famiies of higher [and hoidirgs produce
fruits and vegetables and was utihsed for
domestic consumption  Major share of
food budget was spent on staple food
items in smaller holdings and fish was a
common food item in all the groups Three
meal pattern was cbserved in majornty of
the families and better food combtnation
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 adtlts
and adolescents were below the presciibed
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
malnutntion 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 'ntake
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 in adult females and adolescents
Both adult and adolescent females were
free from chnical manifestation of diseases
except the incidence of anaemia
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 n nutritional status
index
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13 Food preference and dietary habits of
adolescents among agricultursi
labourers
(TOT/06 01 33 88 ACVI 1,KAU PG)

Ofthe famines surveyed majority nelonged
to under previeged commuiiies with
nuclear type tamilies The per capta
incorne of majority of them ranged between
Rs 200/ to 500/ The families surveyed
were Fabitualiv non vegetarians Cereais
tucers and roats 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 andsize
of family educational status of adolescents
and their parents ard peet group were not
found to influence the food preferences of
the studied adolescents

Consumption of cereals and fish was above
the recommended dietary allowances
(RDA} and nutrients such as protein
energy thiamine and niacin was met above
90 per of RDA in adclescent boys and girls
apart from Vitarnin 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 Nutritional status and dietary habits of
irulas of Attappady
{TOT/06 01 04 SO0/ACV(11)KAU/PG)

The study indicated that majonty of the
famities were of nuclear type with an
average family size of 4 73 Majonty of the
adult members were illiterate and
agricultural labour was their main
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 nutntional status of
children was deficient and it was revealed
in the anthropometric measurements like
height, weight mid upper arm
circumference and skinfold thickness Food
weighment survey revealed a deficient
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intake of all foods except cereals The
intake of most of the nutrients was low

Anaemia was the most important clinicat
symptom observed among children which
was reflected In the bio chemical
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 agencles to
improve their health status However
awareness about heaith and nutnition was
found to be poor

15 Nutritional status of ICDS benetficiaries
with respect to participation
(TOT/06 01 05 88/ACV(11)KAU/PG)

The study indicated that joint family system
with ‘small family norm' was a characternistic
feature of the families surveyed Thelr
major expenditure was forfood Evaluation
of ICDS programme indicated that
supplementary nutnition component was
the most preferred component while
referral service the least Sharing of the
food supplement incomplete utilization of
immunization rregular supply of vitamins
and under utihization of referral services
were some of the tacunae identified in the
iCDS programme

Assessment of anthropometric measure
ments of the beneficiaries revealed that
beneficiaries were better than their
counterparts in the control group Food
and nutrient consumption of the
beneficiaries were much better than the
controlgroup Chinical evidence of various
deficlency diseases were lower in the
experimental group compared to the control
group So also the bio chemical
parameters

Participation of the beneficiaries In the
programme and their levels of participation
were Independent of various socio
economic vanables analysed Nutritional
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status index developed for respondents
was significantly betterinthe experimental
group Participation index of the
beneficiaries was found to be high and
nutritional status i1ndex increased
significantly with participation index

16 The factors influencing the intrafamily
distribution of food among agricultural
labour families of Thiruvananthapuram
with special reference to the nutritional
status of girl chiidren
(TOT/08 01 07 91/ACV(11)KAU/PG)

More than 50 per cent of the total iIncome
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 tood 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 family 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
in the diets 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 deficientin 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 Femalesof6to 15
years have more prominent deficiency of
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all the nutnents except energy, iron,
thiamine and niacin compared to the males
of the same group In pre-school children
and toddlers also, all the nutrnients 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
wac given to adolescent males in the
pro.ision of food money and education

17 Factors influencing the working
efficiency of woman engaged in stone
breaking with speclal reference to
nutritionat status
(TOT/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 majornity of the families
ranged between Rs 100/ to Rs 200/ The
major share of the family income was spend
for the purchase of food articles Rice and
fish are the major ingredients n their
dietaries

Longer hours of work :inadequate rest
meagre wages, hazardous and rnisking
conditions affact 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
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Anaemia was the major nutnitional disorder
found in the respondent Negative iron
status, reflected intheir low cardiac abilities
and poor physical endurance Working
efficiency of the respondents showed no
association with their nutntional 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 higher secondary education
in agriculture In Kerala - A multi
dimensional analysis
(TOT/08 01 01 91/ACV(6)KAU/PG)

Majority of the student respondents hailed
from rural areas with agricultural
background, they had secured low marks
in SSLC/VHSEA and their family
educational status and economic status
were poor Majornty of the student
respondents had only medium level of
knowledge about the subject matter o*
VHSEA cousses and favourable attitude
towards VHSEA programme and scisrtiitic
agriculture  With regard to cverail
evaluative percept on of VHSE courses it
agriculture it wa, found that majority of
the respondents bad 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 i degree
classes and more than one fourth of the
respondents were not continuing their
stud:es after VHSEA and four respondents
were studying in Agricultural College
Majonty of the VHSEA certificate holders
were unemployed, over six per cent of
thern working as Lab Assistant and only
two fespondents were engaged In self
employment avenues
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Interest i1n higher education, job
opportunities due to higher qualification
and attitude towards higher educationwere
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, in general, evaluated the VHSEA
as moderate

Lack of library facilities, lack of building
facilities and lack of facilities for doing
practicals were the most important
constraints faced by the student
respondents while low standard of pupil
lack of practical facilities in the school and
non-availability of matenals and
equipments were the most important
constraints expressed by the teachers of
VHSEA

Permanent teachers sh ! be employ«1
roper scholarships an«. , r s should be
cwvided and provision for high.. educatiot
2 the iImportant suggestions pus forward
hy student respondents for v i6/ng
JHSEA while job opportunities t: .ags
outs should be increased, pesniranent
teachers should be appointed and public
should be made aware of the relevance of
the vocaticnal agricultural courses were
the important suggestions put forward by
teachers for improvement of VHSEA

19 Resource use management In urban
co-operative banks In Thrissur district
(TOT/04 00 12 91/MNY(CB)KAU/PG)

The study revealed 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
credibiity 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
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interest hability 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 ntobilisation of deposits for
short penods

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 lesserincome
to the banks, the Investments increased
en  mously The disproporlionate growth
of « . uity and debts of the banks intensitien
the risk exnnsure of funds portfolic There
was no dee t relationship between risk
and returr; of the banks and a proper risk

return trade oftis lacking in majornity of the
banks Banks had keptexcess liquid assets
and liquid cash over and above the statut .rv
requirements This necessitates scientific
evaluation of the fiquidity 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
prcefitability adversely The lending
efficiency of the banks was also affected
by the poor recycling of funds Tnerefore,
steps may be taken to improve the credit
deposit ratio, reduce mounting overdues

and ensure efficient management of nsk
and return which in turn calls for the
scientific management of funds

20 Adoption of farm Implements and
machinery by the rice farmers of Kerala
(TOT/02 06 01 B6/ACV(6)KAU/PG)

The regionalwise Rice Farm Mechanization
Quotients (RFMQ) obtained were as
follows
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S| 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 hughest 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 soills was found to be an
efficient puddiing for all regions Astothe
pc ¢er tiller and vanous implements
ope ated by it the probiem region had
distinctly huigher percentage of ov. ner users
and custom hirers Tractor plou ; ung has
ga ~d popularity in all the regions except
tha ighrangeregion The central region
hat the highest percentage nf users of
tractor and the implement< ! ke u'tivator
cage wheel paddy puddler rotav ator and
wet land leveller

The problem region had the highest
percentage of owner users of all the three
conventional water lifting devices namely
counterpoise hft 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 pumpsets, diesel engine
pumpsets and the highest percentage of
owner users of electric motor pumpsets

Among the three plant protection
equipments, hand compression sprayers
followed by knapsack sprayers were
common in alltheregions Power sprayers
were only selectively owned and used and
custom hired The problem region had the
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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 majonty 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 gained momentum in Kerala The
central region had the highest number of
owner users and custom-hirers of
mechanical threshers The mechanical
winnowers viz the motorised simple
winnowing fan and high type motorised
paddy winnowers were found to be
selectively used that too, by a very low
percentage of farmers of the central region
and problem regiocn Results tests were
conducted irn nine locations of the centic
region with three packages of farn
implements and machinery namely los
mechanization package’ ‘m-dium
mecharization p ~_kage' (MMP) and high
mechanization . ckage' (HM) Httwas found
that the HWP reqwr\ed the lowest quantity
of human tabour input followed by MMF 1t
was the highest for the LMP  The
differences among the packages were
tughly significant Cultivation with the MMP
achieved the highest per hectaie 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 settiers In western ghat
region In the soclo-economic
conditions of the tribal population in
Wynad district, in Kerala
(TOT/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 ithe
area of land transferred had gone to the
settlers alone They not oniy 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 I1s estimated to have risen by 55 53
per cent from Rs 2017 at present prices
just before the commencement of In
migration to Rs 3137 at present The
income shares however did not show
significant vanation While farm income
remained stable around one fourth level
there was marginal appreciation i the
share of wage income from 63 62 to 65 21
per cent The only nctable change is the
fallin the share of self emptoyment income
from8 67to4 11 perce and emergence
of salary income

i1¢ transformation matrix ~ed that
zpproximately two third of the samples
64 91 per cent) moved upto high<, ir.ome
classes of which approximately Ialfof
them had crossed over the next ‘ugher
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 nigration
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
tnbals are not skilled enough to take up the
emerging opportunities

There has been notable changes in the
cropping pattern of significantly larger
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proportion of households The proportion
of samples reporting rnise 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 746 526
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 1s
revealed by the fact that the values of the
houses of two third of the samples were
below Rs 5000 only Anotable observation
1s that 51 75 per cent of the samples
beltevedthat the settlers induced the tribals
to consume more liquor Altogether 76 95
per cent of the households obtammed liquer
frerr the settiers A noteworthy observation
15 inat 48 58 per cent of the samples
strongly fei* that they could learn new
cultivation ,ractices from the settlers
Approximately half the number of samples
strongly felt that the transport and road
facilittes in the area improved after tre
influx of settlers About half (48 25 per
cent} of the samples strongly feit that
opening up of new schools and nursernies
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 ard have
been constrained to buy most of therr
requirements from the market Thus the
traditional self rellant non monetised tribal
economy got gradually trnsformed nto a
“dependent” and monetised economy
making them highly vulnerable to the
external economic and social envircnment
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Majaritv 154 39 per cent) of the sampies
fel that there wac percepiible decire in
the wrfluerce of Mcopan w the saclal
refigious ond politi al i1 fe o* the ‘*rual
greaps

As ma=y as 86 per cent ¢ttt e social a~d
peithicat feaders and officials nterviewed
pointed out that tribai women have been
harassed abused and explorted by outside

eiements including some of the settlers
They have also been subiecteq 1o sexual
exgtoitanonr

Eventhough 59 65 per cent of ihe samp.es
Jaimed that the traditional system of faith
and worship is continuea without significant
change a notabie eroston ir the religious
faith s reflected in reh'gious ceremon es
method of workship etc

EXPERIMENTS IN PROGRESS

Project (01) Socio-economic
conditions of agricultura! labourers

1 A study on the labour involved families
in rice farming in Kuttanad
(TOT/01 00 01 88 MON(8)KAU

No worx repcrted dunng the period

2 Agriculturai labour in Kerala - A
multidimensional analysis
{TOT,01 00 02 92/ACV(8jKAL

Schadule being prepared

3 Prof:le analysis of coconut climbers :n
Thiruvananthapuram district
(TOT/01 00 03 92/ACV(B)KAU/PG)

Final report being prepared

& Differential preference of work by
agricultural fabourers and their
empioyment and wage pattern n
Triruvananthapuram district
v OT 01 00 0% 82/ACLV(B)KAL/P

Final report being final sed

5 Tran'ngneedso’agricuttiral iabourers
in Thuruvananthapuram district
ITOT 3 60 26 82 ACV BIKAU PG)

No work done

§ Farmer - Lanoarer reist uvs! pnrcee
procuction systems - & case study
TG ol 08 92 ACVR)KAY PG

Analy~ s of gata 1n progress

T C.wps gt wgsnaivers~f Lo wcter stics
ot WoP cgiicw'tura' labou ~r8 ‘n
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social systems of Kollam and
Kanyakumari districts

(TOT/01 00 09 92/ACV(6)KAU/PG)

No work done

8 Cause and effect analysis of
imimigration of agricultural labourers
(TOT/01 00 10 93/ACV(6)KAU/PG)

interview schedule being prepa-ed

9 Economic status of agriculturat
labourers Iin Thiruvananthapuram
district
(TOT/01 00 11 S3/ACV(8)KAU/FG)

Final report under preparation

10 Impact of increase in wage rate and
cost of fertilize: s on rice prodi.ction in
Thiruvananthapuram district
(TOT/01 00 12 93/ACV(8)KA 1 PG)

Analysis in progress

11 Feaslbility and utilisation of improved
vegetable production technologies in
family farming by agricultural labourers
in Thrissur district
(107,01 00 12 93/VKA(E KAL/PG)

Dara coltection completed

Pioject (02) Soclo-economic conse-
quences of technology adoption

Sub project (01} Rice

12 Optim.sation of enterprise

cor-binations in the rice based farming
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system of the high range
{TOT/02 01 Ot 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(B)KAU/PG)

interview schedule being finalised
Sub project (02) Vegetables

15 indigenous practices of vegetable
cultivation in Thrissur district
(TOT/01 02 03 94/VKA(B)KAU/PG)

Interview schedule being finalised

Sub project (08) Ginger

16 Economics 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 Soclo-economic Impact of changes in
the ecology of Kuttanad consequenton
the commissioning of the
Thannermukkam regulator
(TOT/02 09 03 89/KUM(8)KAU)

Final report being prepared

19 Analysis of the management for
sustainable agriculture by the tarmers
in Kerala
(TOT/02 09 04 94/VKA(E)KAU/PG)

Final report being prepared
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20 Differentialadoption of plant protection
technology by farmers In Kerala - A
critical analysis
(TCT/02 09 05 81/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 34/VKAE)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 betng prepared

Sub project (13) Banana

25 Risk management behaviour of banana
growers’
(TOT/02 13 01 81/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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Sub project (14) Dairy products

28 Ecenomicsofm lkproauctionir Keraia
with special reference to Thrissur
district
{TOT/C2 14 01 92 VKA(B'\KAL/PG)

Final report being | repared

Sub project (15} Sericulture

29 Adoption behaviour of sericuiturists -
A muitivariate analysis
(TOT/02 15 01 92/VKA(B) KAU/PG)

Final report being prepared

Sub project (16) Rubber

30 Consequences of conversion of
marginal homesteads for planting
rubber in Kottayam district
(TOT/02 16 0t 93/VKA(E)KAU/PG)

Collection of maternials for preparation of
interview schedule 1n progress

Sub project (17) Fisheries

31 Economics of paddy-cum-prawn
culture in Pokkall lands of Ernakulam
district
(TOT/02 17 01 84/VKA(B)KAU/PG)

Review of hiterature in progress

Sub Project (18) Floriculture

32 Prospects and constraints of
commercial cutflower 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 performance of the convenors ot
group farming committees of rice
cultivation
(TOT/03 01 04 91/VKA(6)KAU PG,

Final report being prepared
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34 Profile analysis of farmers and tarming
situations under group management in
rice
\TOT/03 0 83/MNY(8) KAU

Final report being prepared

35 interpersonal communication beha-
viour of members of group farming
committee in the adoption of rice
production technology
(TQT/03 01 05 92/VKA/B)KAU/PG)

Final report being prepared

Sub project (03) Farming System

36 Evaluative perception of homestead
farmers In relation to appropriateness
of farming systems and cropping
patterns
(TCT/03 03 01 92/VKA(B)KAU/PG)

Final report being prepared

Project (04) Rural Development

37 Input management in Dairy Co-
operative banks in Thrissur district
(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(CAB)KAU)

To be initiated

39 Economic viability of PAC in Kerala
(TOT/04 00 09 90/MNY (C&B)GOK;

Final report under preparation

40 Supply utilisation and repayment of
crop loans of commercial banks in
Alappuzha district
(TOT/04 00 14 92/VKA(B}KAU/PG)

Final report under preparation

41 Financing of farmers in Manjeswar
block of Kasargod district
(TOT/04 00 15 92/VKA(B)KAU/PG)

Project not yet initiated
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42 Economic impact of /ninor iirigation in
Patakkad district
TOT/04 00 "6 2 yVKAIBIKAUFPG)

interview schedule beirg prepared

43 Ruralunemplovmentin Palghat aistrict
{TOT/04 00 17 934/VKA(8)KAU PG)

Review of hiterature in progress

44 Input management in Dairy Co-
operatives of Ollukkara Block
(TOT/04 G0 13 84/MNY(C&B)KAU/PG)

Final repart under preparation

45 Income, savings and capttal formation
in farm households of Kodakara
development block
(TOT/04 00 18 94/VKA(B)KAU/PG)

Review of literature in progress

46 An analysis of the characteristics of
women s groups and thelr role «n rural
deveiopment
(TOT/04 00 19 94/ACV(8)KAU/PG)

Review of literature in progress

Project (05) Problems and issues of

women

47 Communication behaviour of women
heading farm famtlies in Neyyattinkara
latuk
JOT/05 00 02 91 ACVIG KAU PG)

Fina! report submitted Tne same o
nciuded in Concluded Experiments

47 Participation of farm ramlly women in
sericuiture in Palakkad distrlict
{TOT/05 GO 04 93 VKA/eYRAUPG

Dare collaction comniei o

48 Z2i:e of farm women n geperats g
additiorzy Incc— ¢ tnrough suCoidiary
weCupation A raz2 s.uoy -
Thituve=2%5tr anuram dist? *

(TCT/N5 r0 08 cg/Ar |, RAD

Rev ew of e ature v Lre | 25

Y- ¥4

§0 Socic economic and cultural deter
minants influencing the nutriticnsl
status oi women worxers of informa’
sectors in Thuruvananthapuram district
(TOTIUS 66 08 S4/ACV(1MICSSH)

Final report under preparation

51 Enterpreneurial behaviour of rural
women in Thiruvananthapuram district
(TOT/05 GO0 08 34/ACY(B)KAU/PG])

Review of literature in progress

52 Nutritional status of women engaged
in the coir industry
(TOT/05 00 09 94/ACV(11,KAU/PG)

Review of literature 1n progiess

Project {(06) Socio-economic and
nutritional problems

Sub Project (01) Rural Families

53 food consumption pattern of rural
households below poverty line as
Influenced by food subsidies
distributed through fair price shops
(TOT 06 01 06 91/ACV(11)KAU/PG)

No work done

54 Food consumption pattern and
nutritional status of farm women in
Thrissur district
ITOT 08 01 09 S4/VKA(11)KAU/PG)

Review of | terature in progress

885 Agricultural informatien source
utiiizatior pattern of neo-literate
farmers in rurzl areas
(TCT 38 01 10 S4/ACA (6, <A PG

v ena avon of interview sof edulr n
prog o %

56 © gniems and prospecis of selit
employment o uained ures youdy In
Syficuitiie

TOTIN, w1 S A v analb

Hev ew cfltelanre i ¢ £4s

R nl, i woailyPesear~rFey 1 940



EXPERIMENTS IN PROGRESS

Proiect (01)
fixation

Blolcgical nitrogen

i Effect of selected plant protection
chemicals on the
microorganisms in cowpearhlzosphere
{BM!/01 00 09 93/VKA(5)KAU/PG )

beneficial

An in vifro study on the inhibitory effect of
fungicides on the native strasns of
Azospiriilum and Bradyrhizobium spp
i1solated from cowpea was completed

2 Effect of Asospirililum inoculation on
establishment and growth of bush
pepper
(BMI/01 00 10 83/ACV(5)KAU/PG)

Azospinflum was 1solated from different
varieties of pepper These cultures were
tested for their IAA producing ability under
in vitro condition The isolate which
produced max:mum [AA was turther
selected for root induction study in bush
pepper using Karimunda and Panmyur 1

3 Nitrogenfixing bacteria assoclated with
plantation and orchard crops of Kerala
(BMI/01 00 11 93/ACV(5)ICAP)

Eighteen out of the thirty one isolates of
Asospinflumwere found capableto produce
|AA under in vifro conditions Amongthem
an Isolate from pepper and mango
produced maximum IAA @ 50 to 65 pg/mi
of the culture medium These were
selected for further studies particularly with
reference to the growth and establishment
of seedlings of vanous plantation and
orchard crops like pepper nutmeg clove
mango and jack

Project (02) Mycorrhizal assoclation
In crop plants and their effect on crop
growth and yield

4 Investigations on VA mycorrhiza of
cassava in enhancing the nutrient
avalilability
(BMI/02 00 04 B4/ACV(5)KAU)

Inoculation with Glomus etunicatum along
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with the fuli dose of N&K and half the dose
of P recorded the highesl plant biomass
production under field conditons  The
final tuber yield is to be recorded

5 Growth and establishment of tissue
culture plantiets ss influencea by VA
mycorrhiza
{BMI/02 00 06 91/ACV(5)KAU)

VA mycorrhiza tnoculation increased the
survival of tissue culture plantiets of
anthurium and rose

6 Growth, phosphorus uptake and
resistance to root knot nematode
infection In ginger and turmeric as
influenced by VA mycorrhizal
colonisation
(BMI1/02 00 07 81/ACV(5)KAL)

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/piot and 69 63
84 98 and 116 26 g/piot respectively after
inoculation with VAM alone NPK alone
and in combination with VAM and NPK
treatments

7 Evaluation of VA mycorrhiza as bio
control agent against wilt diseases of
pepper
(BM!/02 00 08 92/ACV(5)ICAR)

Different VAM species like Glomus
Acaulospora and Sclerocystis spp were
found associated with pepper The slow
wilt symptoms due to the combined
inoculation in M incogruta and A similis
varied with the species of VAM It was
observed that while inoculation with G
mosseae Increased the symptom
development noculation with G
fasciculatum, G  monospora and G
etunicatum reduced the nematode
multiphcation and symptom
development
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Sub Project (02) : Children

57 iron deficlency and behaviour pattern
of pre-school children
(TOT/06 02 93/ACV(11)KAU/PG)

Review of literature in progress

§8 Impact of training on nutrition and
health education in the Integrated child
development service (ICDS) set up
(TOT/06 02 03 94/ACV(11)}KAU)

Interview scheduie prepared

59 Nutritional profile and mental functions
of pre school children belonging to
agricultural labourer tfamilies in

Thrissur district
(TOT/06 02 04 94/VKA(11)KAU/PG)

Review of literature in progress
Sub project (03) Adults

50 &Clycemic responze to selected
bohydrate rich foods Ir 4iabetics
(T T/06 03 G SIAC /(11,£¢ PG)

Sty n progress

& Dlietary hav ts, fatcor suanption pattern
and blcod iiquid protiie of adults
engaged in moderate activity
(TOT/06 03 02 94/ACV(11,KAU/PG)

Review of hiterature in progress
Sub Project (04) Special Groups

62 Soclo-economic status of traditional
fisherfolk in Kerala - a study in
Thiruvananthapuram ditrict
{TCT/06 04 01 94/ACV(8)KAU/PG)

Review of literature in progress
Sub F aject (05) General

63 Taxonomical analysis of agricultural
modernity of farmers
{TOT/06 05 01 94/ACV(6)KAU,PG)

Review of hterature in progress
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Project (07) : Statistical Research
techniques In crop sciences

64 A comparison of transformations used
In the analysis of data from agricultural
experiments
(TOT/07 00 08 92/VKA(7)KAU/PG)

Required data and hterature have been
collected The project was completed
because the student has temporarily
discontinued

65 A comparison of alternate methods for
the control of experimental error in
perennial crops
(TOT/07 0C 06 91/VKA(7)KAU/PG)

The feasibility of using certain technigues
for the improvement of precision in the
estimation of treatment effects was
examined emperically and the results
showed that the use of appropnate
functional terms of the covariance
adjustment moedel with pre experimenta
yields as the concomittant vanate resulies
in a significant reduction of error Tr=
nearest neighbourh~od analysis (NNA) and
mov ng block me od were also fou G to
be better than t ;. conventional methoa « f
stratification

66 Determination of realistic premium
rates for crop insurance - A pilot study
(TOT/07 00 07 91/VKA(7)KAU)

The beneficiaries of crop insurance were
only 4 1n number in Thrissur district as
such the data collected from them was
quite insufficient to carryout the analysis
A sampling frame for the same consisting
of 5C respondents i1s available in Palghat
distnct  As no travelling allowance was
admissible no further work has been done

67 Analysis of auto correlated data In
groups of experiments
(TOT/07 00 09 92/VKA(7)KAU/PG)

Coliection of lhterature 1s compieted
Development of methodology Including
the development of software 1s In
progress
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68. Optimality of block deaigna uaed In
one way elimination of heterogenity
{TOT/07 00 14-93/VKA(7)KAU/PG)

The relevant Iterature for the research
work has already been collected A new
approach to optimality of block designs Is
being worked out

69 Yield prediction of pepper based on
blometrical characters
{TOT/07 00 11 92/VKA(7)KAU/PG)

Regression models for the prediction of
pepper through stepwise regression
analysis are being developed Analysis Is
in progress

70 Construction of composite sow Index
and study of its effects due to ¢lze,
parity and season in pigs
(TOT/07 00 12 93/VKA(7)KAU/PG)

Collection of literature and the analysis of
data are over Resuits are being analysed

71 Optimum piot slze *or Intercropping
experiments
(TOT/07 00 13 93/VK~. 7, KAU/PG)

auformity trial 1in bhindi inte ¢ ,pped with
rowpea has been carned out Results are
being analysed
72 Estimation of plot size fcr fleld
experiments In pineapple
(TOT/07 00 15 93/VKA(7)KAU/PG)

The student discontinued

73 Estimation of extent of border effect In
varietal trial on vegetables
(TOT/07 00 16 93/VKA(7)KAU)

Data have been collected from a tnal on
bhindi conducted by All India Co ordinated
Vegetable Improvement Project Data on
several other vegetables are yet to be
collected

74. Multivariate approach for the
comparisor of growth in broiler chicken
(TOT/07 00 17 94/VKA(7)KAU/PG)

Literature and data collection are in
progress
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75 Optimum stratification
(TOT/07 00 18 94/VKA(7)KAU/PG)

Collection of literature i1s in progress

76 Time series modelling and forecasting
of the yield bf cashew in Kerala
(TOT/07 00 19 94/VKA(6)KAU/PG)

Relevant literature 1s being collected

Project (08) Agricultural education and
training

Sub-project (01) - Formal education

77 Work motivation - A muiltivariate
analysis among teachers of the Kerala
Agrlcuitural University
(TOT/08 01 02 93/VKA(6}KAU/PG)

Preparation of questionnaire In progress

78 Interaction of psychological, economlic,
sociological and technological
ieterminants of the enterpreneurlal
oehaviour of agricultural students
(TOT/08 01 03 94/ACV(6)KAU/PG)

Review of ite-ature in progress

Project (09) - Marketing

79 impact of promotional strategies ‘ar
consumer non durables in rural markets
(TOT/09 00 01 93/MNY(C&B)KAU/PG)

Study i1n progress

80 Marketing of hospltat service by non-
governmental organisations
(TOT/09 00 02 93/MNY(C&B)KAU/PG)

Study in progress

81 Marketing practices on co-operative
banks - A case study of Thrissur District
Co-operative Bank
(TOT/09 00 03 93/MNY(C&B)KAU/PG)

Temporary discontinuance for two
semesters

82 Economics of production and
marketing of selected medicinal plants
in Thrissur district
(TOT/09 00 04 93/VKA(8)KAU/PG)

Analysis of data in progress
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83. Economics of production and 84 Marketing practices of fruits and

marketing of tuber crops In Palakkad vegetable processing industries - A
district case study of Thrissur district
(TOT/09 00-05 83/VKA(8)KAU/PG) (TOT/09 00 06 92/VKA(C&B “AU/PG)
Interview schedule prepared Study in progress
(1] ]
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16. Beneficial Microorganisms and
Productive Insects

HIGHLIGHTS

® Twenty five per cent fertihizer 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

® Underrainfed conditions, the mulberry varisies MR, and S 54 recorded the maximum
leaf yield while under irngated condition the MR, variety performed the best in terms

of leaf yield

“MCLUDRE 7 XPERIMENTS

¢ Economising
groduction with Azespiriliunm
{BM /01 €0 07 92/ACV(1)KAUPG

nitrogen n  rice

A field experiment was conducted at the
College of Agriculture, Vellayani using the
rice variety Matta Thriveni to find out the
efficacy of different methods of
Azospirillum noculation 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 600 kg/ha It was observed
that the combined application of
Azospirillum, 100 per cent N and hme
resulted in the highest values of growth
characters However, economic analysis
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of the data ic.0cled that the combined
appheation of Azospirillum 75 per cent M
and! ime produced a netincome comparable
tothe above treatment with 100 per cent N
Thus it was observed that it 1s possible to
save about 25 per cent fertiizer nitrogen
by using Azospirillum

2 Control of collar rot and root knot of
cowpea with VA mycorrhiza
(BMI/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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EXPERIMENTS IN PROGRESS

Project (01}
fixation

Bloiogical nitrogen

i Effect of selected piant protection
chemicals on the
mlcroorganlsms in cowpearhizosphere
{BM1/01 00 09 93/VKA(5)KAU/PG )

beneficial

An in vitro study on the inhibitory effect of
fungicides on the native strains of
Azospirillum and Bradyrhizobium spp
isolated from cowpea was completed

2 Effect of Asospirillum inoculation on
establishment and growth of bush
pepper
(BM1/01 00 10 93/ACV(5)KAU/PG)

Azospinflum was 1solated from different
varieties of pepper These cultures were
tested for their iAA producing ability under
in vitro condition The isolate which
produced max'mum {AA was further
selected for root induction study in bush
pepper using Karimunda and Panniyur 1

3 Nitrogenflxing bacteria assoclated with
plantation and orchard crops of Kerala
(BMI/01 00 11 93/ACV(5)ICAP)

Eighteen out of the thirty one isolates of
Asospinliumwere found capable to produce
1AA undern vitro conditions Amonrgthem
an 1solate from pepper and mango
produced maximum IAA @ 50 to 65 ug/ml
of the culture medium These were
selected for further studies particularly with
reference to the growth and establishment
of seediings 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 yleld

4 [nvestigations on VA mycorrhlza of
cassava In enhancing the nutrient
availability
{BMI;02 00 04 B4/ACV(5)KAU)

Inoculation with Glomus etunicatum along
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with the fuli dose of N&K and half the dose
of P recorded the highast plant biomass
production under field conditions The
final tuber yield is to be recorded

5 Growth and establishment of tissue
cuiture piantlets ss infiuenced by VA
mycorrhiza
(BMI/02 00 06 91/ACV(5)KAU)

VA mycorrhiza inoculation increased the
survival of tissue culture plantiets of
anthunium and rose

b Growth, phosphorus uptake and
resistance to root knot nematode
Infection In glnger and turmeric as
Influenced by VA mycorrhizal
colonisation
(BMI/02 00 07 91/ACV(5)KAU)

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 Evaiuation of VA mycorrhiza as bio-
control agent against wilt diseases of
pepper
(BMi/02 00 08 92/ACV(5)ICAR)

Different VAM species hke Glomus
Acaulospora and Sclerocystis spp were
found associated with pepper The slow
wilt symptoms due to the combined
inoculation in M incognita and R similis
varied with the species of VAM It was
observed that while .noculation with G
mosseae Increased the symptom
development noculation with G
fasciculatum G monospora and G
etunicatum reduced the nematode
multiplication and symptom
development
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Project {03) Utilisation of mushrooms
# improvement on the techniques tor the
cuitivation and preservation of tropical
species of mushrooms
(BMI/03 00 01 89/ACV(SIKAU/IFPG

Project is completed The nnalreportis to
be submitted

Project (C4} Standardization of
sericulture techniques

Sub project (01) Standardization of
agrotechniques for mulberry for
maximising yleld and quallty of cocoon

8 Spacing cum manurial trial on muiberry
as an intercrop in coconut garden under
rainfed condition
(BMI/04 01 01 91/ACV(4)CSB)

Density of planting sigmficantly influenced
leaf production of mulberry in coconut
garden A closar spacing of 75x75 cmwas
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 feitage
production during the third year However
the effect of mulberry leaves grown under
different spacing and manural
combtnations in rainfed conditions was not
significant on sk worms

10 Spacing cum manurlaltrial on muiberry
as an intercrop in coconutgarden under
irrigated cordition
{BMI/04 G1 02 91/ACV(4)CSB)

Closer spacing of 60x60 cm recorded the
highest leaf yield Application of NFK at
the rate of 300 120 120 kg/ha/year
recorded the highest foliage product on
duringthethirdvear The varation between
the lear quality produced in different
treatments under spacing cum manunial
trial was significant Eventhough leaves
under fow fertility level was consumed
more better racocons with more shell
weight and shetl ratio were produ~ed under
higher fertility lev e’
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11 Standardising pruning and harvesting
techniques of mulberry grown as
intercrop ir coconut garden under
ra'nfed condition
(BM /04 01 03 91/ACV 4L 3B

Pruring techniques had no signsficant
mfluesce on plant neight plant soread
numbper of leaves number of branches and
leafvield Butharvestintervals s gnificantly
increased the plant height plant spread
number of leaves and leaf yteld
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
producea better cocoons of 1 713 g mean
weight shellweightof0 317 and shellratio
of 17 96

12 Standardising pruning and harvesting
techniques of muiberry grown as
intercrop In coconut garden under
irrigated condition
(BMi/04 01 04 91/ACV(4)CSB)

The pruning schedule of two bottom
prunings in May and September and two
middle prunings subsequently were fou~d
to increase ieaf y eid significantly Leaf
yreld was more when the harvest interva'
was extended from 1to 2months However
the {eaves harvested at 45 D interval was
best fer maximising cocoon yield shell
welight and shell ratio despite more leaf
consumption

13 Production potential of muiberry under
difterent management practices
{BMI1/04 01 086 92/ACV(1}KAU/PG)

Different experiments of giowing mulberry
as a single crop and as an intercrop n
coconut garden are in progress

14 Estabiishment ard growth of rainfed
mulberry as influenced by pianting
methods and Azospgirillum treatments

(BM!/04 01 08 93/ACV(1)KAU PG)

A pct cuiture experiment s compieted

Kerala AgriculturalUn versity Research Report 1883 94



1% Infiuence o1 wepther and reaning
techrige s or muiberry shix wor v Ip
Kerata
oM Ne (1 063 33 AL 4 KA PG

Therear ngo*sikwerms dut ngdune Jd  y
ir d fferentreanng houses by maripu at ny
the spacing of worms in the reanng bed
ard asc the feeding s hed e was in
progress

16 Irr gation raqulrement of mutberry
grown ag an intercrop in coconut
garden during summer
(BVi/04 01 10 93/AC\ (11CSB)

There was no sign'ficant difference in leaf
yield during the third year petween the
leveis of wrigation But the treatment with
CPE 12 mm recorded max mum leaf yield
during the th rd year

17 Selecting mulberry varleties for shade
tolerance in coconut garden under
ratnfed condition
(BMI/04 0 11 93/ACV(4;CSB)

S x varnieties of mulberry suchas S 13 §
34 836 S 54 MR, and K, along with a
local variety were tested for shade
tolerarce th coconut garden under rainfed
condtion  Qut of these the variety MR,
recorded the nighest leaf yield along with
the local vanety

18 Selecting mulberry varieties for shade
tolerance in coconut garden under
irrigated condition
BMI 04 01 12 93/ACV(4)CSB)

Amang the six varieties of mulberry tried
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aiong with the local variety he vanety
MR, recorded the highest isaf yield

Sulr project (62)
for siik werms

Rearirg technigues

18 Standardising rearing technlques under
s*ress conditions cf hrgh rainfaii
humidity and temperature
{(BMI/04 02 01 91 AMV4)CSB,

BvoitneNB 18 NB4 D2 CA2 CC1and
KA along with muit voltine My 1 P2S1
RD1 and SM were reared durning the rainy
season The disease incidence was heavy
on bivoltines when compared to
multivoltines

Sub project (03) Pest and disease
incidence in silk worms and mulberry

20 Pest and disease incidence in silk
worms and mulberry
(BMIi/04 03 01 8?/ACV(4)(SB)

A survey for disease incidence of mulberry
sitk worms was conducted in Pa'akkad and
idukk: districts with the help of NSB in
farmer s rearings

21 Pestand disease incidence in muiberry
crop
(BMi/04 03 02 93/ACV(4)CSB)

A new pest of the group of white fltes was
recorded It was fcund to be polyphagous
in feeding and caused sericus gamage 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 irngation 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 inthe
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 fertiity 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 experiments - Nil

EXPERIMENTS IN PROGRESS

Studies on homestead farming under
different soil fertility status In
Pathanamthitta district

{IFS/01 00 01 SO/KTR(18)KAU)

homesteads of Vettikkavala Panchayat 30
with a combination of crops and livestock
and 30 with crops alone indicated the
following

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 Comparative economics of homestead
farming with and without llvestock
component
{IFS/01 00 02 SO/KTR(18)KAU)

The study based on data coilected from 60
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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 intens.ty of farms with crops
and hvestock was higher than the
category with crops alone Indicating that
farmers of the farmer group are more
industrious and hardworking than the latter

group
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3 Establishment of homestead models
deveioped in the station
(IFS/01 00 04-91/KTR(1B)KAU)

The yield of homestead models developed
at the station was tested under rainfed as
well as irngated conditions  The Intercrops
such as taploca, 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 superionty
in the irngated condition than the rainfed
plot However, the yield of intercrops hike
taploca, yams and amorphophallus did not
reveal any significant d:fference under
rainfed or iIrngated situations

4 On-farm research on existing
homesteads for optimising farm
business Income
(IFS/01 D0 06 1/KTR(18,KAY)

Idakkayvalas in the selected plots were
stre (gthen<d and gu'nea grass slips were
pl- ed Channels were also dug along
the | 'akkayyalas so as ¢ d* ~ { the water
aiong the slope tc a yond ta n In the
nostt: eastern corner of the pi which
fori 1 d the natural outlet of the ~atchment
ar A grassed water way was erected
w' b acted as « nmatural s - < rcr water
and prevented sitt'rng in th: 07 ¢

roject (02) improvement of
components in the integrated farming
system

5 Testing Integrated {arming system
models involving coconut, fish and
livestock for Kuttanad
{IFS/02 00 04 91/KUM(18)KAU)

Yield of banana and fodder grown as
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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

Project (09) Sustainable farming systems

6 Impactof sustainable farming practices
on soll proprties and crop
productivity

(IFS/08 00 01 94/ACV(9)STED)

The expeniment was started dunng August
1993 with the financial assistance of STED
of Kerala The first crop in upland tnals
was raised durnng late rabi and before
commencing th= experiment physict
chemical properties of the sop we »
analysed The taxonomic status cith s~
from the experi~ =ntal field was Lo3 1y
Kantiwitic tsohyper Thermiophodic Har
Lustox The su:d belonged to the textura
class *“Sandy clay loam” Chemicai
anzlysis 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 P,04 (0 07
per cent), total K,0 (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

® Inthe Onattukararegion, probability of occurrence of a dry spellis high during the last

week of August

@ Daily rainfall analysis indicated 75 per cent probability of success for dry sowing of
rice in the 1st week of May i Onattukara

® The CERES Rice model can be used for simulating grain yield of Kharif while it needs

revahdation for Rabt

EXPERIMENTS IN PROGRESS

Project (01) Influence of weather
components on growth and yleld of
crops

1 Climate &snd rice i 2nattukara
(MET,01 00 01 86/ A{21)KAU)

The rainfall data . ~ted frow
wravelikkara, Kayamkulamr = ippad ard
Karunagappally {all these =ts7 ons comre
under Onattukara region) s=c1 o ed that
during the dry season {Decemoer v« 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 leveis
of irrigation on the growth and yield of
watermelon grown In rice fallows
(MET/01 00-03 90/VKA(21)KAU)

The results indicated that watermelon can
e successfully raised in nice fallows, If it
\/;s irngated daily (10 litres/pit/day) and sown
in the middle of November The plants
irngated daily (10 litres/pit/day) were
superior to others with regard to vine length
date of picking maturity, number of male
and female flowers production, number of
fruits, frut girth, fruit weight, total frumt
yield and total dry matter production, but
was on par with IW/CPE ratio of 10
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Irngation at IW/CPE ratio of 1 0 was
s nenor with regard to number of female
fi wwer production and number of seeds
perfruit inigationtreatment \W/CPE ratio
of 05 i«~>rded the highet sex ratio
hundred s «d weightand T S S content
The crop s 3wn on November 16th we.
superior to others with regard to most of
the crop chararters

3 Prediction of water avallabiiity periods
tor crop planning in Keraia
(MET/02 00 O1 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 Agrometeoroiogy of coconut 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 irngation was provided @ 450
Iitres/palm/week, while the increase was
20 per cent when irrigation was provided
as per climatic water balance approach |t
also indicated that providing irngation 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 fohar nutrient levels

Members of the family leguminosae in general recorded high foliar nitrogen levels

The rainy season 1s 1deal for lopping the trees for green manure purpose as the fohar
nutrient concentrations are high dunng 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 fertiizer applications promoted teak
growth

4 density management <1 o ram which helps the silvicultuns? in taking stand densitv
Tanagement decisicns wa .onstructed

itter fall in silvi pastoral =ystems followed a monomodal sistribution pattern witr a
distinctive peak auring Y. amber February and chemical cumposition of the composiie
htter samp'es showed cons t erable vanations due to both species and samphing time

Irrespective of the tree components recovery of fohiar 2P 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 3P application also
but only in the case ot Acacia auriculiformis and Casuarina equisetifolia

A survey on the mangrove flora of Ashtamud' Puduvyppu and Kumarakom was
conducted

Fohar deficiency symptoms of N, P K Mg and S were demonstrated on Arlanthus
seedlings

CONCLUDED EXPERIMENTS

Studlies on intercropping of forest trees Trial 1 Assessing the changes in follar
with fast growing nitrogen fixing tree nutrient composition of Iimportant
species indigenous tree species

(AF/04 033 01 91/VKA(19)ICFRE

ADHOC) Foliar samples of the following ten species

(from the upper, middle, and lower portions

As part of the project the following five
trials were carnied out
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of the functional crowns) were coliected at
four monthly intervals and analysed for
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nitrogen, phosphorus and potassium
besides moisture content Tectona grandis
Linn f (Verbenaceae), Dalbergia latifolia
Roxb (Leguminosae), Allanthus triphysa
(Denn) Alston (Simaroubaceae), Acacra
auriculiformis  Cunn  ex  Benth
(Legummosae), Acacia mangium Wild
(Leguminosae), Macaranga peltata Muell
(Euphorbiacae), Trema orientalis Blume
(Ulmaceae) and Bambusa arundinaceae
Willd (Poaceae)

Mean foliar nitrogen phosphorus and
potassium contents of the ten tree species
presented in Table 1 depict very
pronounced interspecific variations
Members of the faemily leguminosae in
general recorded high mtrogen levels
with Acacia mangium having recorded
the highest value dunng the peak monsocn
season (2 76 per centj Important mulh
purpose tree spectes such as Aillanthus
bamboo Macdranga and Trema recorded
intermediate nitrogen !evass  The high
nitrogen levels in the gumes can te
attributed to biologica rngen fixati .n

Regarding fohar P levels, the vanations
were not very pronouncced Teak had
relatively high fohiar P contents at all stages
of observations, except February Cullema
registered the highest K content in leaves
and Aslanthus, the least

Seasonal chan'ges also contrnibute to the
vanations in fohar nutrient contents The
pattern of vanations in mean fohar nutrient
content implies that elemental
concentrations in leaves increased during
the monsoon season (June August) in
almost all cases, the N and fohar moisture
contents were high duning this season
except in the case of Cullenita The low
nutnent content during the dry season
might be due to the retranslocation of
nutnents from the older leaves particularly
for deciduous species

The results show that Macaranga and
Tremawould be ideal as green leaf manure
species Although nutrient status of the
tw acacias 1s high as their residence
tin % are hugh they may notbe appropriats
green le  ~anure The rainy season is
also idea! lopping the trees for green
manure puripose

iable 1. Seasonal vailztiens In the mean follar N P snd K contents (%) ~f
important tropical tre« cpecles

Months
Species February Apnt June August
N P K N P K N P K N P K

Teciona grandis 134 008 079 188 008 082 230 011 072 234 010 087
Dalbergialatifoiia 257 007 094 289 005 088 288 006 082 288 005 078
Pterocarpus

marsupium 237 005 075 256 006 088 279 011 122 268 007 t20
Acacia auriculiformis 206 005 087 253 008 102 267 007 090 229 006 095
Acacta mangium 281 005 131 282 006 108 276 007 120 304 008 110
Aslanthus triphysa 198 008 047 172 003 051 171 008 071 214 007 071
Cullenia excelss 185 004 159 191 002 160 173 003 079 164 009 065
Bambusa

arundinaceas 183 008 100 199 009 130 213 007 099 277 005 123
Macaranga peltata 189 007 108 180 006 101 287 007 o8e 229 010 10t
Trema orientalis *88 010 092 221 008 130 240 008 103 219 008 106
i
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Triat 2 Nursery experiments 1o
standardize the pre treatment of tree
seeds

Twn separate randomnzed block aesign
expenments with three ~epi catiors each
tc compare the effect of the fo'lowmg pre
sowing treatments on fieid emergence of
Greviilea robusta and Ailanthus trphysa
were conducted T3 control (No
pretreatment) T2 avernight 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 scarnfication T5 soakingseeds
in 250 ppm GA, solution for 24 h and Té
soaking seeds in 02 per cent KNO,
soiution 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 germinabiity values in control
(Table 2) Mechanical 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 Aillanthus
al 20 days after sowing However at the
ume of tne second observat:on ‘here was
asubstantiai reductinninihe seedling cour *
in this treatmeant that was due to damping
off incidence The treatment differences
were nevertheless statistically not
s'gnificant in the 4ranthus experniment at
bcth stages of observations

Trial 3 Pruning - cum - intercropping
experiment in teak with gliricidia

With the objectives of standardizing the
teak pruning practices to facilitate
intercropping in teak plantations and
quantify the complementary effects of fast
growing N, fixing tree intercrops on teak
growth and productivity a factonial in
R C B experiment with three replications
was laid out in a seven year old teak
plantation at Veliantkkara Based on tree
height the plots were grouped into high
medium and low categories and the
treatments superimposed The treatments
included combinations of pruning
treatments and planting geometry of
ghricidia as detailed below

Table 2 Effect of various seed treatments on seedling number per m? in Grevillea
robusta and Ailanthus malabarica (transformed values, X’ = X+0 5)

Seedlings per m?
Grevillea Ailanthus
Treatments
45DAS 20DAS 45DAS
1 Control 6 35(40) 11 37(129) 5 09(25)
2 Qvernight soaking 5 37{28) 11 57(133}) 4 97(24)
3 Alternate wetting and drying 52327\ 20 54(421) 4 78(22)
4 Mechanical scarification 1 82(3} 9 26(85) 2 34(5)
5 GAgtreatment 5 87(34) 11 04(121) 4 53(20)
6 KNOj treatment 4 90(24) 10 77(116) 3 30(10)
SEm (+) 0 81 235 116
CD (0 05) 208 —_ —

DAS Days after sowing Figures In parenthesis indicate original values
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o Table 3
o

6 €661 Lodey Ysreasay Aisieaun feinynouby ejeiay

growth of teak and giiricidia

Effect of different teak pruning treatments and geometry of interplanting Glirlcldia seplum 2r sapiing height and radlal

Treatments Teak Ghricidia
Height (m) DBH (cm) Height (cm) Cobar gith (er)
o T ey
Sep92 Apr93 NoveS3 Sep92 Mar93 Nov93 Sep92 Mar93 Nov83 Sep9? Margd oy~
T e s o

i Pruning treatments
1 No pruning (control) 495 578 6 68 523 616 698 9689 11137 187 * 2T 4 490 5 AR
2 Pruning all laterals of

teak upto 2 m height 532 5 98 721 575 6 46 70€ 9018 105 61 183 127 4 3b 536
3  Pruning all laterals of

teak upto 3 m height 540 6 09 750 562 6 31 7138 10412 12476 224 133 4 8~ - 70
4 Pruning all laterals of

teak upto 4 m height 571 6 39 726 5 62 6 54 705 9075 11451 203 131 473 352
{i Planting geometry of gliricidia as an Intercrop in teak plantations
1 Teak monoculture 544 695 553 727 6 26 6 26 6 95
2 Glincidia (one row)

after every row of teak 528 5 60 563 717 6 23 715 97 63 11450 207 ' 28 4 82 3
3  Ghncidia (one row)

between alternate rows

of teak 532 5 61 550 7 06 6 60 725 9334 11362 192 130 153 1
4  Ghncidia monocuiture 11200 12500 290 740 507 115




Pruring trea’'merts Prurng a ! e 2
bra~rves ¢ tesx ;102 Sanc-malc e
tre grunrd lavel along wih 2 no prue n

oor fo srpatment

Geometry of ghiricidia planting C e ow
ot ghricidia between =vcry two rows of
teak cnerowofglr cidiz 1212 0w spac ng)
beiween aiternate pairs of ©ax 19ws ard
contre f (monoculture of teal ana ghricid a}
Corntainenzed one year oid gliricidia
seediings were plarted duiing June 1932
n 30 cm?® pits dug in the interspaces
according to the treatmenrt protocol

Althcugh there was a clear trend of rapid
height and diameter growth in the pruned
plots (Table 3; the d:fferences were not
statistically significant This may be due
to the relatively low proportion of the teak
crown removai {10 15 per cent) If crown
removal was substantial {>30 per cent}
perhaps the trend might have beenclearer
A very iow crown ratio (residual below 50
per cent) however may reduce diameter
growth oftrees Asthe objective of pruning
in the present study was to identify its
effect on diameter for a butt log of 4m
pruned ength the maximum pruning height
of 4m was set accordingly Thus by fixing
4m as the maryimum pruning height the
maximum crown removail turned out to be
only 10 15 per cent which did not give any
significant effect in terms of tree growth
parameters during the first two years of
experimentation Giincidia growth vis a
vis teak pruning also did not exhibit ary
statistically significantvariations although
glincidia growth was better in control

e 2 ey

Trigs &
trigl

Levegensa teak Inrerrroppirg

i1« der to stenaairdize tme g pulation
density ot N, fixang rees such asleucaens
n teak plantations and ic evaluaie the
~omplementary effects of a iegumincus
ntercrops tn teak puianfatiors a feld
experiment was lard cut at venanikhkara
during Jane 1922  The experirental
protocol Included varicus replacement
series ofteak and leucaenasuch as 100 ¢
70 30 5050 3070 0 100 per cent of the
poputation (respectively of teak and
leucaena) with four replications in a
randomized block design The piot size
was 20 x 20m (tota: number of plots = 20)
and the spacing adopted was ur formly 2 x
2m for teak and leucaena (100 piants per
plot} One year old teak stumps fiom the
wcal Forest departmert nursery was
plarted in crowbar holes during the last
week of May 1992 Ore year old
contairerized leucaena seedlngs (seed
inoculated with Rhizobium) were aiso
planted in 30cm3 pits during June 1992
after the onset of monsoons according to
the expertmental protocol

The results are presented in Figures 1 and
2 Seedling heights and basal stem
diameters of both teak and leucaena did
not exhibit any significant vanations during
the first and second vyeais of
expetimentat on However there was rapid
height and radial growth of feak and
leucaena during this period as evident from
Figures 1and2 Moreover mean height of
leucaenaseedlings was consistently higher

-l

-k 3

. E] =

| 5 >

T o i :

"T{E T 4% 3 g
B ra e ey e T et e e O 4wt o —

Dimat G e Liw s mas B e —

Fig 1 Height of seediings as affected by different
replacement series of teak and leucaena
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Fig 2 Radilal growth of saplings as affected by different
replacement series of teak and ieucaena

than teak (Fig 1) Radial growth rates of
the two component crops also did not
exhibit any profound varnability (Fig 2)
Resuits of the tnal are tnconclusive and
therefore insufficient to draw any valid
generalizations regarding growth and
productivity of teak intercropped with fast
growing nitrogen fixing tree species

2 Stand density manipulation and
fertilization studies on teak
(AF/02 00 01 90/VKA{20)KAU/PG)

A field experiment with factorial
combinations Involving three site quality
levels (high medium and low) three
thinning intensities {(no thinning removal
of alternate diagonal rows and remaoval
every third diagonal row of trees) and three
fertihzer levels (control 502525 kg N
P,0g and K,O per hectare per year) and
having three replications was conducted
at Vellanikkara Thinning operations were
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carned out duning July 1990 and fertilizer
applications during July 1990 June 1991
and June 1992 (plot size 144 m?)

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
fertihzer 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 fertihizer application
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Nitragen comert of tte folsage was
censistently higher nothe low sie yualily
fol owed by medium and nigh sites possibly
orn accourt ot the hugh biomass proguction
otserverd yn the latte- sies as evident
from the petter growth rates As regards
tc P and K also in general hgn site
quality recorded h:gher values Trinning
mtensities did not have a proncunced
influence on foliage N star.s while it
favoured P and K accumulation

Regarding fertiizer levels 100 50 50 kg
ha ' of N P,0, K,O recorded the highest
N content Medium and high doses of
fertilizers a'so recoraed high P levels ir
teak leaves

Allometric relationships were not evolved
for teak trees in the past and hernce hnear
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 0267040 00024[DBU< M) (12 0 9% ~  tag)
N 5 3508(DBH)+2 507¢H, (1€ 052 n 167)

Y 05372:+C 000139{DCLTHI{r2 090 n  130)
Y 18 31(D7,; 0060557 (m) (2 683 ¢ 130)

where Y biomass DBH - d avwe erattireas he ght
and Doy d ameter at collar jeve

Sapwood cross sectiona'area s often used
{o predict 1eaf area and leai weight as
direct determinations of these parameters
is extremely difficult To facilitate this
four hinear regression models were
developed relating foliage area and foliage
dry weight with sapwood cross sectional
area at breast height and coliar level

L 16 277+2 09B8(SWCA) (12-0 89 n 239

D 0.1511+0 1115(SWCA) {r2-078 n 239)

L 10670+052237(SWCA BH) (r2 077 » 239)

D 008304 +0 0000307 (SWCA BH) (r2 082
n 239)

where L leaf area (m2) D foliage dry weight (kg/

tree) and SWCA - sap wood cross secticnal area In
cm? at coltar and SWCA BH sap wood Cross
sectional area in cm? at breast height

Table 4 Radial growth of teak as affected by site quality, thinning regimes and
fertllizers
Mean tree diameter at breast height (cm)
Treatments
NOVEO FEB91T  MAY91 JAN92 AUG92 MARS3 SEP93
1 Site quality
High 5§39 590 602 639 753 868 969
Medium 456 518 530 516 5865 658 722
Low 316 346 357 404 411 4 82 536
F test ke ok *k ok ok *k gk
Sy 0 09 0 09 011 029 0 30 032 0 39
Thinning regimes
Control (unthinned) 406 447 455 503 551 650 720
Medium 428 487 503 554 616 7 06 755
Heavy 476 520 531 502 562 6 54 7 50
F test NS NS NS NS NS NS NS
Fertilizer levels
Control (no fert } 4 21 468 478 500 543 8 51 7 30
Medium 430 479 489 542 6 09 696 7761
Heavy 459 507 523 517 578 6 63 735
F test NS NS NS NS NS NE NS
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Tabie 5 Helght growtrh of teak as aiferied by site guality thining regimes and
fertidizers

Mean tr=e aiameter at breas' neight (cm,
Treatmeris

NOVas  FFBO MAVSy  JANGZ  AuCsg2 MAR33Z  SEPS3

1 Site quatity

gk 418 408 470 6 11 679 769 9 34
Medium 294 3413 3 54 410 4 €7 574 7 03
Low 188 211 222 2 81 303 4 03 4 91
Ftest Ak *f *% ke ke =W b
S! 012 016 017 040 036 032 041

2 Thinning regimes
Control (unthinnea) 28 317 325 452 500 603 721

Medium 305 343 365 473 512 593 718
Heavy 309 $46 357 377 437 550 6 90
F test NS NS NS NS NS NS NS
3 Fertiizer leveils
Controi (no fert ) 284 32t 33¢ 4006 46C 569 7 02
Medium 301 336 347 503 530 598 727
Heavy 3 14 355 370 399 459 580 700
F test NS NS NS NS NS N& NS
Since most of the teak trees samped ir DENSITY MANACEMENT DIAGRAM

the present study did not have heart wod
formation diameter at breast neight can
poss bly act as a surroge*e *or sapwood
cross sectional area Furtheimore # 1s
easierto measure diameter than sapwoed

A stand densiy management diagram for
teak also was constructes usng the stand
irventory data coilected from teak
plantations througtout Kerala state QOne

hundred and ninety thres plots of size
cross sectiona:; area The reglevant 63 25 % 63 25 m (ore acre; plots were

equaticns are fwnished beow establ shed in randomiy setected teak
stands from October 1989 to November

« 1 0675%ap 034C7*0BH) +0 S580(r2 0 86 *992 and the total heigh and gih at
ro 186 b east height over bark ,13 m fiom the

base} ofalltreeswerereasured The age
of the plantation was calcuiated as an

2

0 0834° Exg 2957*DBrY 00227 2 g8s

mo 1890 fom the ye-r of plantatiom

L THITEX D072, G &S 4 gates ishment

278

E~ the -~unstibalon ¢ tre asns oy
S L0800 x 0OBLSGT; 000064y O management diag-am thetchowingn ode s
38 ueve oped using the SAS | rovedd & was
used These made s exmair t'e
where v = et crea {ied D = foliags Wiy 1e.at omships betweer Vi Der anc Dgrn
weigtt{kg tire DBH=de e e atnenst  ibe ore n-nd and D, ders’y and st e
Fa bt e Y2 By ~-qgrthat narle g ne ght on *he ¢ he Tre th * eqiator
i et £, Ve ar Der foDghasacraft (o

K ¥y sfgcute mUn e sty HesearchRepurt 993 s



of deterrrinavion i 4 of 897 par gent  In
both cases the »icty of residuals refiect
only a modest amcunt of bias and are we”
w thin reascrable mvas to cause any
g acticar con-era

Vol = 10 579 + (0 0400€817*den*D 2 75
(Eqt

The seconc equatiun relating Ht and Den
to vo! has a coeffic ent of determination
{r% of 89 per cemt

Dq = 807074 + (041111 0 06084 *
Den® 22144 15468
s

(Eq 2»

Tre errmenis of th » density managarment
dragram chisde valiables namely Dg Myot
=t and DI (Fig +} Tne regression
eyushons for Oq and Mvol were u~eg -
genesate two tami cs of cu ves
repressnting height and velume Densiry
o ¥ axis Crom 50 to 2000 trees pe
nectare) andDgonthey ar s grom 1to 70
¢m) was chosen tor the density
management aiagram because they are
the moot widely uced and eastest to
estimate inthe field and are represented ir
the range of the datea The solid diagonar
lines represent site heights (height of the
dominants) and the broken 'ines represeni
volume (Fig 1)

—_— et S N B B R

by

fig 1 Density management diagrem for teak plantations of Kerala
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3 iomass production and rescurca
partitioning :n silvi-pasiors! systems
{AF/05 0C 08 92NV KA[{20)KAU/PG)

Litter dynarm cs the assoclated nutrient
furnover and ther long term inf'uence on
soii physico chemical properties were
evaluated in siivi pastoral systems
involving four {ast growing tree species
Litter fall followed a monomodai distribution
pattern with a distinctive peak during
December Feburary The annual rate of
Iitter production was highest fcr Acacia
(6 25 Mg ha " yr ') followed by Causarina
(231 Mgha'yr'y Leucaena (2 30 Mg
ha'yr') and Aidanthus (192 Mgha'
yr ') Foliage biomass accounted for most
of the hiterfall in all four stands (71 100
per cent of the tota! hiter mass)

Chemical composition of the composite
litter samples showed considerable
variations due to both species and sampling
time Leucaera hitter was rich in macro
elements (2 67 per cent 0 1 per cent and
025 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
Casuarina 109 per cent 0 04 per cent
and 0 13 per cent for Acacra 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
Casuarina suggest thai these species
help in conserving nutnent 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 itter decay rates were highly vanable
The residual htter mass declined
exponentially with time  Of the four tree
species studied only Casvarina and
Leucaena hitter 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 Aifanthus
tetained as much as 9 4 per cent
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Mean nitrogen content of the lLtter
increased during decompos tion
Phosphorous however exhibited ar inti~d
increase tollowed by adecline Potassium
possibly due to iearhing dechined dunrg
the decay process for al four species
The change in absoluite contents of N P
and K was best described by a cubic
tunction Nutrient refease irom the
decomposirg litter generaily followed a
triphasic pattern characterized by a rapid
initial release followed by a brief period of
accumulation and a final release phase or
a biphasic pattern depending on the length
of the decay period Potassium however
did not exhibit any accumulation phase

The annual addition of major nutnents
through litter fall ranged from 16 63 kg N
1727kgPand 2483 kg Kha' yr!
Moreover the long occupancy of woody
perennials also caused signficant and
tavourable changes in the physico
chemical properties of the soil
Interspecific variation also was quite
pronounced in this respect OrganicC N
P and K in the top 15 cm soll layer were
highest in Acacia Leucaena Casuarina
and Acacia plot respectively

Root level Interactions during P uptake in
polyculture systems involving factonat
combinations of tour tree species namely
Leucaena leucocephala Casuarina
equisetifolia, Acacia auriculiformis and
Ailanthus triphysa and four fodder species
namely Pennisetum purpureum (hybrd
napier) Brachiaria ruziziensis (congo
signal) Panicum maximum (guinea grass)
and Zea mexicana (teosinte) were
evaluated based on their relative
absorption of applied 32P in mixed and
sole crop situations Absorption of 2P
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
of32P inthe leaf decreased as the depth of
application increased The foliar
concentration of 32P declined with
increasing lateral distance of 32p
application in A auricuiiformis and C
equisetifolia In sole crop situations
fodder species registered an order of
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ragiteie b orher TP oadul by e tnels
leaves None «i the todder spec es w-en
grown aong wits the tree species was
toardto saver~aty effect the ar sorot o~ of
320 s tre frecs &' the fodrer speces
exertea a complementan effect on 3<p
absorplion Ly rasuanna  Leucdeva was
also benefitea in*he same way when grown
W assoutationr withi congo signal srteosinte
The results cleaily suggest that tree
species weie the dominating companent
In the silvt pasteral systems studied from
the pont of view of rocot competitior

Among the tree species A auriculifoims
andL feucocephalawere foundto compete
severely with the torage crops for 32P witn
the resuit 32P absorption by the fodder
species was considerably reduced

4 Nutritionsi deflciency sympioms o*
Allanthus (Allanthus triphysa(Dennst
Alston seediings
(AFINS 00 07 82/VKA{20)KALPG)

The characteristic nutrient deficiency
symptoms on ailanthus seediings included
ieat discolouration necrosis scorching
aefohation stunted growth and reduced
biomass accumulation Acute shortage of
N caused severe chicrasis of the entive
seedl ngs folowed by prewature

defohiatitn P deficiency appeared as
purpie prown paicies on the o der leaves
and Mo feficltency cz.used severe
intarvenar Jhlorosis Suiphu resulted in
discowt ration of leaves foliowsd by
ne.rosis Seedhnasth ot received compiete
nutriem solution were however realthy
with dark green follage Chloroptyll a
Crlorophyli b ana totat ¢t orophy!s
deciined under nutrient deficiency
sttuations  Visual d=ficiency symptoms
were aiso accompanied by reduced fohar
nutrient concentrations Nonetheless the
foliar deficiency symptoms disappeared
gradualiv in the recovery studies

5 Survey, collection and evaluation of
mangrove species
{AF/O7 01 93/KMK(2KALY

A survey of the mangrove fiora of
Puduvyppu Kumarakom and Ashtamudi
areas was varried out Ataotal of eight ttue
mangrove species and sixteen associated
species were recorded Irportantspecies
mmcluded  Acanthus ihicifolius Avicennia
officinalis  Bruguiera gymnorh.za
Excoecar:a agallocaha Rhizophora
apiculata R mucronata Xandelia kande/
and Sonneratia caseolaris Differences
hetween the tracts were not guite
pronounced

ONGOING EXPERIMENLS

Froject (03} Diagnosis znd management
of farming systems In agroforestry

1 Diagnostic survey and appraisa: of
farming systems and agtofociestry
systems
(AF 03 0u 0% 8¢/TZh(20 C2AR)

:

A survey was conducted in *7 tha uns of
Kerais state tc elucidate the florstic
structure composition and *he exteni of
similariires and diversities r tr.
composition of homegardens of Ketala
with particular reference to small fbelow
04 hal medum (0 4to2ha) and 'arge
(> 2 0 ha) holaing size categor es Bes des
attempts were also mace to charaferize

Keia e Aar cliturel ur versty BesearchRepont 1923 34

the potentiai of homegardens (o supply
commercial ttmber and fuelwodd Two
hundrec and fifty two farmers were selected
through a stratified random process
Besides gathering general inforimation on
crop 2nd livestocx production enterpiises
all scatierad treges and shrubs > 15 cm
girth at breast heijnt) on the homestead
and boraer trees except paims and rubber
were enumerated

There was tremendous variabihty both in
the number of tiees and shrubs present
anc species diversity of the selected
romesteads in different provin.es The
smal' me tiLm ang large sized holdings
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also exn~ted p orund vanab iy ir the
numper of w-udy taxXa aid irdi auals
present ‘ntater "28 woody soec ps (i dr
al Breast begh® (GBr 2 1F «m waie
grcodrteres  The mean numbet of woody
tava 1oun in the homega dens rarged
from 11 fe- Psibanapiram to 89 -
FPernirthalmanna Flonsuic divers ty was
tugher in the smaher homesteads it
decreased wrh increasing size nf boldings
NMean Simpsor s dwersitv index for the
homesteads ranged fram 0 251 (Kochi} to
0 739 (Kottarakkara) suggesting that florish
diversity of hamegardens was moderate to
low compounrd to a vaiue over 0 90 for the
species rich ever green forests of the
Western Ghats The Sorensens similarnty
ndices suggested a moderately high
degree of simiarity for the different tree
species encountered inthe homesteads of
Kerala

No clear cut planting pattern was
discernibie 4i the homegarders of Kerala
The homegarden trees and shrubs were
either scatiered throughout the homesiead
or on farm boundaries Farmers tenc to
prefer timber trees such as ailantnus
{highest frequency; and teak besides frust
trees such as mango jack cashew and
the itke Major homegarden species were
iepresented in al' diameter classes The
drameter structure however exn biea s
shghtly skewed {+} distnioution patterr
having the highest frequency in the 20 30
cm  ciasses  enst.arg adequale
regeneration status snd n *hat process
making homegardens a sustairable as well
as dynarr ¢ land use system

Average commercial s*anding stock cf
homesteads ranged from 6 6 to 5C 8 n?
ha ' and fuc: woud vorume was of ire
order 0f 25 2 8 m?bal  mpuutir tre
= gh comn erc ai himber volume ana fuel
wood v~ uve 15 irat o subsianta
aroportin of the suerty s wood dena ds
are -t from the hormesterags Pag s
however constituted the dorinant
comporem of standing comer & Yimcer
and fue wor Ivolures arroun®incg N 83
per cent and 72 pe epirespec vely
e ¢ Pl wood 1 thess catags o8

&4

Project {(04; Muitipurpose rree
prodaciion susivms

Sub pre ect (G*Y Compeat o ity o ditferent
¢ opping systers

~ Exploitation of i d genous miit
purpose tree species 14 se scfed agro
socte foresity sysiems
AF Q4 CY L BONKA 20 GIOK)

The axpenimental stangs were maintained
and observatitons on iree growth
charactenstics continued Theresults were
stmilar to tha* of the previcus year

3 Coilection and evaluation of promising
species/culiures of fuel, fodder and
smail timber tree species
AF 04 01 02 84/TZN(20)ICAR)

Avacid auriculiformis consistently recorded
the nighest tree height However the
nighest radial growth was recorded by
Paraserianthes faicaiana

Projec?* (C5} Management of
agroforestiy systems

4 Compatibility ot difierent components
in sidvo-pastorai systems
{AF/05 00 01 88 TZK(PONCAR)

Obsetrva*ions or trge growth
characterist cs ware conlinued Forage
crops were not ra sed during the pericg
under report Tiee growth cara showed
that Acacta consisterty ecorded the
mgrest height and radial growth  The
ditfe en.es wera stat shice y sigaficantr
tr s respect

8 Utty of some *ast growing trees as
pepper standards Partl stem cuttings
(AT 05 02 Ge 88 7 2Zn 27,ICAR])

Oitferences in black pepper e d was no?
statist raily s grificant  Ghncid @ sepu
ag otered the highest sel”  Regarding
ane growrh aleo Gircidia ecotded tae
mighast fepgth of ving and ne i *terences
we e sigrif cant in this tespest

Tree grow h charact=ns*i~s such as height
of surpost lree  rad @' growtr and the
amacunt of bomnass harves o1 through
lopping of tate 2l branches were markedty
ot fe ert among the s.eiies  In goneras
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Girutt seo. 1 yec Iod Lo higres
€gh Jrvy o det® diu . d Y oaoass
y v nse g .odbe Gotuga ot af
YresLes APOLJ €a s ate) ¥y enige”
replowes be b arow ¥ Re ardiaracien
groatnolsuny ritrees howeve Liytrra
ra ca regi- e ey the hughest crowth ate

&  «tliity of some tast grow ng trees as
repper swanderds Part | seediing
grown trees
(AF/05 0G0 LC BRTLIKI2D ICAR

The trial was desgned to identify tve
supports of seed origin which possess
quick growth characteristics for training
btack pepper vines The iestlts so tar
showed that Casuarina equisetifola ang
Acacia auriculiforrmus possessed fast heght
growth a'‘though peppe wvines did not
exhihit any statistically sign nicant growth
variaticns  Acaca recorded the highest
vine length Regarding radial growth of
trees Mararanga peitata consistently
recorded the highest guth at breast height
\GBH) foliowedc oy Ceiba pentandia and
Acacia auricuttformis A auriculiformis,
Artocarpus he‘erophyilus and Macaranga
peltata alsc yieided substantial quant ties
of toltage and branchwood during the
periodical lopy ng cperations  The tnial s
n progress

7 Epatig! a- ang<inent an. harvesting
g hedulee ir agrl silvicoiture
AF/NE 30 13 Bb TZK 21 CAR

Due to regenerai or problems of leucaena
the research data was not gathered

8 Mutrient deflc:zncy d agnosie 1n
Tectong granais L f
FENS 00 uB 8§ N<AR2(,KAU PP

Samed ng pro ecure for can oy den
standard zed The studv is 1 progress

Ke ala Agricuiu 5 Jn vers v ResearchRepe $©3 64

2 Nuurlen? cortent ang dewompus 5100 of
wafhiomass ot sefected woady spoecies
AF L5 GO 00 )7 ANKA 20 KAUMG

Trait mprogress

¢ Bicmass production ard root
distribution pstiern of selecied fast
growing muitl purposs iree specles
(AF 15 0C 10 93VKA 20 KA F 73,

Root distitbution pattern of Arfocarpus
htrsutus was characterized
radioactive phosphorus 32

ising
besides

evaluating the biomass production
potertial of nine tree species Dataare
being analysed and ‘*he tnal is In
progress

11 Pnheno-morphologirar studies c¢f
tree species (n a tropical
forest ecosystem selected weoody
species

(A} 105 00 1

selected

93/VKA(2GIKAU FO)

The trial 1s 1n progress
processed

Csta are bemng

Project (06) Wild iife management

12 Food and feeding habits of Asian
elephants {Eflephas maximus L
tAF/OB 07 01 93/VKARRCYMAL PL)

Sixty cne food plants of elephants weie
identif ed Feed ng accouried for 65 per
cent of the activity of the an:mal Jurtng the
dry seascn ard 81 per cen’ in the wet
seasan Grazmng is predom nant both n
the wet and dry seasons Elephant dung
sampies analyzed contained seeds of four
speces [n gereral tte vabuly ard
g=im nability we e bet er tren fresh
samiples
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Incubation study indicatea that N micin
ceated urea was more efficient than

22. Basic research

HIGHLIGHTS

Mathew s tnacid extractant was found to be the best for extracting available P in
laterite and coastal alluvial soils in the alluvial seils of Kuttanad Mathew s Olsens
and Bray No 1 extractants gave simdarresulis All these extractants gave the highest
relationship with P uptake Al P of Kuttanad alluvium showed the highest correlation
with P uptake and avallable 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 1n general has immature soil morphology Charactenstics of
the wetland soils of the state are mainly denived from parent matenal The wetland
solls beiong to the soil orders Entisols nceptisots and Ultisols

Fertilizer application in the tall veneties of coconut was not found to infiuence the
content ana qualty of od

CONCLUDED EXPERIMENTS

Evafuation of methods to improve 2
nitrogen use eificiency of urea in rice
(BR/01 00 26 8 /vKA 3 Godre)/PG)

Behaviour of phosphotus in selected
scil types of Kerala
(BR/IO 00 22 § /VKA(3)St3 =5 PC)

Soils from .aterite biack brown
hydrcmorphie  coastat aliuvium and

untreated prilled yrea in maintaiming higher
NH, N conte~t in soil for longer perod
Freid exparnment aiso revealed a sumnitar
trend Lower concentration of NO, N
was cbservea Juting the initial stages both
in the pcebation study ard field
expe aent
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Kuttanad alluvium were used for the study

The study revealed that the same
extractant cannot be used *or P for ali the
sofl types of Kerala Mathews tnac

Olsens ot Bray i can be used for latente
soils Forcoastalalluv um Mathew triacid
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and for Kuttanad alluvium Olsen Bray |
and Mathews triacid gave significant
correlations with P uptake

In Kuttanad alluvium Al P was the most
availlable 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 Behaviour of potassium Iin selected
solls series of Trivandrum district
(BR/O1 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 carbonhad 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
negative relations 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 Molecularabsorption of ureaby flooded
rice
(BR/01 00 26 91/VKA(1)KAU/PG)

Urease activity was maximum for biack
cotton solls and least for kari soils  Under
non submergence, steady decline In
urease activity was noticed following
submergence Kan soils recorded little
eftect on submergence for urease activity
Flooded rice recorded higher molecular
absorption of urea than non flooded nice
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
1sotope method recorded much lower
values than by the conventional methods
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5 Release of nitrogen and potassium from
rootcontact packets of urea and muriate
of potash and their crop response
(BR/01 00 27 91/VKA(3)KAU/PG)

Study revealed thatthere can be substantial
regulation and slow release of urea and
muriate of potash when packed in
perforated polythene bags Polythene bags
with 0 5 needle holes per cm? appear to be
suitable for urea and those with two holes
per cm? for munate of potash as they
ensure extended penods of retention even
90 days after application

6 Potassium dynamics in Neyyattinkara
soll series under coconut cultivation
(BR/01 00 35 92/CVA(3)KAU/PG)

The study revealed acidifying effects of
NH,*ions in the plots with continuous
addition of (NH,), SO, as the source of
nitrogen Exchangeable calcium increased
with increasing rates of superphosphate
addition Significant correlations were
obtained between the difficuitly 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
availlable K exchangeable K and water
soluble K

7 Assessment of nitrification rates of
solis and screening of plant materials
for nitrification inhibition properties
(BR/01 00 38 92/VKA(1)KAU/PG)

The present study was taken up to assess
the nitrification rates of laternite, alluvial
and forest soils, to relate nitrification
rates to cropping history and to assess the
nitrification inhibition properties of a few
plant materials

Nitnfication rate was low for all the three
solls 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 NO4-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.wing
N serve treatment was low Cashew shell
was found to be the most effective plant
material for nitnification inhibition Among
the plant materials used, in addition to
cashew shell, tobacco waste calotropis
leaf, neem leaf and castcr 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 Allthe materials tested in
the pot experiment were found to be better
than neem cake

8 Classlification of wetland soils for
placement in Taxonomy
(BR/02 04 90/ACV(3)KAU/NP/PG)

The wetland soils of the state were
heterogenous due to variable soil forming
factors Soils were young without any
honzon differentiation Three soll orders
namely entisols (Vellayamt Karamana,
Karn Kayal and Kaipad pedons),
inceptisols (Karappadom, Pokkali and Kole
pedons) and ultisols (Pattambi) dominated
the wetland soils isohyperthermic
temperature regimes were common for all
the pedons The Karrand Pokkali pedons
exhibited accumulation of sulfide matenals
in some parts of the horizons

8 Classification of upland soils of Kerala
(BR/02 00 06 90/ACV(3)KAU/PG)

Studtes on soll profiles collected from the
Research Stations of the Kerala
Agricultural University and CWRDM
Calicut were carried out Based on sift/
clay ratio the soil profiles were placed Iin
the decreasing order of weathering viz
Calicut Kottarakkara Balaramapuram
Veliayari, Pampadumpara, Ambalavayal,
Thiruvalla Pilicode, Vellayani Tavanur,
Odakkalh, Vellanikkara, Kannara CEC
and percentage base saturation were very
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low for all the profiles Allthe profiles were
developed from same parent maternal
granite gneiss The solls had low available
water capacity

Based on the available information the
profiles from Balaramapuram Pampadum
para Kannara and Ambalavayal are
classified under Ailfisol Vellayani
Thiruvalla, QOdakkalt Kottarakkara
Vellanikkara Pilicode and Calicut are
classified under ultisol The Tavanur soils
come under Inceptisol

10 Soil temperature and moisture
characteristics as influenced by inter-
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 improves hydraulic
charactenstics and thermal properties of
the soil

11 Effectof long term fertilizer application
on the soll physical properties 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 chemical fertilizers
Application of 680 g N/palm/year 900 g
K,O/palm/year and skipping phosphorus
application recorded the highest yield and
maintained optimum physical property

12 Quality and fatty acld composition of
coconut oil in relation to varietal
varlation and mineral nutrition
(BR/15 00 01 91/ACV(2)KAU/PG)

The study revealed stgnificant effect for
vartetal vanation in oil content and quality
parameters The tall vanieties were better
oll yielders followed by hybnds and dwarfs
There was little effect of mineral nitritiion
viz NPK fertilizers of palms on the ol
content and quality parameters
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ONGOING PROJECTS

Project (01) : Fertility investigations in
relation to movements of nutrients
losses, transformation and efficiency
under different agroclimatic reglons

1 Permanent Manurlal Triai
{BR/01 00 04 87/MON(1)KAU)

Grain yield obtained for treatments
receiving 90 kg N ha ! 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 Permanent Manuriai Trial
(BR/01 00 05 64/KYM(3)KAU)

Statistical analysis of the grain and straw
yield data of both Kharnf and Rabi
seasons Indicated that in both the
seasons gramand straw yield were higher
for the treatments 80 kg as cattle manure
(16tha ') and 20 kg N an cattle manure
(4 tha ') along with 60 kg N as ammonium
sulphate and 40 kg each of P,04 and
K,0

3 Long range effect of continuous
cropping and manuring on soll fertllity
and productivity
{BR/01 00 10 77/KAR(1)ICAR)

The results indicated that application of sd
kg/haP,0g and 40 kg/ha K,0 were good
for economic yield

4 Permanent manurial experiment {dwarf{
indica)
(BR/01 00 11 73/PTB(3)KAU NP)

The results of the previous years and
current year cleatly indicated that the
productivity level of dwarf indica genotype
could be maintained at substantial level
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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 manurnial practices affected
seed quality

8 Permanent manurial experiment on
integrated nutrient 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 grain yield Fertilizer
application with 50 per cent NPK
substituted through FYM in Kharnf season
gave higheryields and had carry over effect
for the succeeding Rabi crop

6 Permanent manurial experiment (tall
indica)
(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
applicatien of organic and inorganic
manures, for sustained productivity
Detrimental effects on yield have been
noted for continuous application of glynicidia
alone or chemical fertilizers alone

7 Nutrient fixation in Kuttanad solls
(BR/01 00 14 81/MON/3)KAU)

Five soil samples collected from Pallippad
Thottappally and Karuvatta series were
analysed for available phosphorus and
potassium and for nutrient fixing
capaciies Amongthethree series studied
Pallipad series recorded the highest
potasswum fixing capacity (93 5 per cent)
and lowest potassium availabiity The
same soll 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 Soll fertifity of coconut root zone as
Influenced by iong term inorganic
fertilizers
(BR 01 00 15 90/VKA (3)KAU NP)

The studies indicated that application of
ammonium sulphate increased exchange
acidity and exchangeable Al in different
sotl layers Application of muriate of potash
decreased the exchangeable acidity and
exchangeable Al in the lower layers
Comparison of the chemical characteristics
of the uncropped unfertiised area with
cropped but unfertilised area revealed
similanties in the root zone to a depth of
100 cm

9 Monitoring soil fertility and crop
productivity under different cropping
systems at moderate levels of fertilizer
application
(BR/01 00 18 87/MON(1)ICAR)

Pooled analysis of grain and straw yield
data of three Khanf seasons showed that
nitrogen levels only significantly increased
both grain and straw yleld Application of
60 kg N produced 16 per cent grain yield
and 21 per cent straw yield during Khanif
season During Rabt season also
significantincrease in grain and straw yield
could be obtained for nitrogen ievels only
Eighty kg N ha ! increased grain (20 per
cent) and straw yield (30 per cent)

10 Permanent Manurlal Trial of rice In acid
saline solls under flooded condition
(Pokkali tract)

(BR/01 00 19 77/VTL(3)/KAU)

The expenment aims at finding out the
long term effect of inorganic fertiizers on
the productivity of Pokkali soils The
expeniment 1s In progress Conclusions
can be drawn only after processing the
data already collected But experiment
conducted tn the Kharif season of 1993 94
indicated that application of NPK and Ca
{20 40 20 and lime 1000 kg ha '} did not
Increase grain yield over “no manure”
control

11 Standardisation of plant part as an
Index of potassium status in banana
Musa (AAB group) Nendran
(BR/01 00 23 91/ACV(3)KAU/PG)

The field experiment has been completed
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and all observations have been recorded
Chemical analysis of soil and plant samples
have been completed The statistical
analysis s in progress

12 Influence of soil nutrient status under
different agro-climatic situations on the
quality of mulberry (Morus alba) leaf
(BR 01 00 28 91/ACV(3}KAU/PG)

Not started

13 Transformations and iosses of N under
different periods of N application to
rice in submerged towland acid laterite
solis
(BR/O1 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 Thelowestloss
occurred with reduced application of N as
basat dressing

14 Fertilizer requirement for different
yleld targets of paddy based on soil
test values In Jowland acid laterite solls
(BR/01 00 31 91/PTB(3)KAU/INP)

The amount of N P,05 and K,0 required
to produce one quintal of rice grain were
23 049 and 188 kg/ha respectively
Fertilizer prescription equations have been
calculated Ready reckoners for fertihizer
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 Dynamics of the absorption of forms of
N by crop plants
(BR/01 00 38 92/VKA(1}KAU/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
turmernic cocoa, cashew and banana was
studied by treating roots of seedlings of
the above crops The chemical analysis i1s
iy progress

16 Seasonal variations in nutrient
transformations of lowland rice soils
(BR/01-00 37 92/VKA(3)KAU/NP/PG)

The expeniment was designed to find ou*
vanations in the content of organic carbon
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major and secondary nutrients in rice solis
in different seascons and the infiuence of
manures and fertilizers on the
transformations The chemical analysis
has been completed and preparation of
thesis Is in progress

17 Assessment of nitrification rates of
solls and screening plant materials for
nitrification inhibition properties
(BR/O1 38 92/VKA(1})KAUP/PG)

Nitnification rates of the soils were
assessed (n latente forest and alluvial
sols of Trichur 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

18 Availability of potassium under
different levels and methods of
app'ication of lime
{BR 01 60 %8 91/VHXA (3, KAU/NPPG)

The rcubaticn st 2dy 1nkole so s and field
experimen's ,n the kole lanus have been
carried out The chemicai analysis of soil
and piant swrples hase been corrpleted
Tapulation of data and statistical anatys s

are In o © /88

18 Perustgsbstiution of mriste o powm ah
by cor rnan esit for caseava (Manibot
escufene Crantz)y in oxiscis of Kerzia
mRC N Ay SACV(BIKAUPG

Faid expe iments we 8 Lurdacred in two
Yea s ot Ve raction-t Farm Coilege of
A3 " vetfayani to saprore the
paez bur, §nsr arcwostiydbion ofrunale
af rooast 4ub tommon sait Chemrial

anal;ss ¢t ~i and piant semples were
completes Sialtisbi~al arez yss o N
progress

22 Ut Hiza*iun of phosphorus from green
—=a=~_, e by rice
BR 01 00 41 928N A3 KALPG

D Lt usati. * by nce from P fabelled green
manure was stud ed The avallable P of
the o sen manure amended soil was high
i1 the mital day of mcubation  Application
of @ 25 per cent graey manu e wong with
amophos cons'derably increasea the dry
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matter production and P uptake by rice
Grain and straw yield were also high

21 Dynamics of nutrient release and
transformations from siow release
fertilizers in acid rice soils
(BR/01 00 42 93/VKA(3)KAU/PG)

The incubation and pot culture experiment
has beencompleted The chemical analysis
S 1N progress

22 Dynamics of potassium in sotls of kole
lands
(BR/01 00 43 93/VKAI)KAU/PG)

Coliection of soil samples from 15 locations
inthe kole area has been completed Basic
chemical analysis and the incubation study
with the surface samples are in progress

23 Suitability of North Carolina reactive
rock phosphate for direct apphlication
in upland solis of Keraia
(BR/01 00 44 S3IVKA(IKAU/PG)

The expenment has not peen unaertaken
duning the year under report

24 Soii nutrient dynamics in cocoa
{Theobroma cacao}
(BR/0* 0N 45 93/VKAGB)KAU/PG

The sampling ot the soii at different depths
from the basin of cocoa plants coming
under a fertilizer tnal has been completed
The ‘eaf samples have a'so been collected
The chery al anaiysis ts in progress

25 Suitability of North Carolina reactive
rock phosphate for direct application
in acid rice soils of Kerala
(BR/C 00 46 93/VKA(IIKAU/PG)

The experiment has not been undertaken
during the year under report

26 Differential response of rice cultivars
to potash appiication in the rice sclils of
Onattukara
(BR/01 00 47 93/ACV{3)KAU/PG)

Seeds were procured from various research
stations of KAU and class:fied as 1) Tall

iong duration 2) Tall short duration 3)
Dwarf medium auratior 4) Dwarf short
duration tmitial so!l analysis was

171



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
perod

27 Vertical movement of nitrogen in major
rice solls of Kerala
(BR/01 00 48 93/ACV(3)KAU/PG)

Soil samples were collected from nce
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 golls under reed In
Western Ghais
(BR/2 55 50 93VKA(1)KAU PG)

Collection of sotl samples from profile and
sampling fur fertility par=g.eters have been
complete3 Limier aecomposttion = Jes
have beer mtiated

Project (02}
minerologics}

Pedological and
studlies of Keraia soil

23 Pedological irvesiigations or the
ecosystem ot Vel=_ an lak.
(BR/02 00 08 $2/ACV(3:1mAL PGy

The epeniment has not been undertaken
du 7 the L -ar Lider et

30 Tax-nmery and feri gty capabitity
ciassification of solle ;1 the %o v areas
o Trich.-
BR G- 00 0 83k F)rAlPT

Trzsalpronie mn Lrojegy ntheids—, od
soli serics 1n the kele aiea bhas veon
cerplatea The soul samr :3 from the
ergfiles and o's. surtace samples
representing the soil sernes nave benn
coltected 7t g zalanag’ ySiS ' p ILress

41 Micromoreholoyy and minerology of
the soiis of ihe major land regsyice
areag of Xerala
23 02 00 11/83 ACV {3) KAU/PG)

Sail samples were collected from eleven
sites  Granulometric analysis of soil
samples was completed Sample
preparation for micromorphological studies
IS In progress
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32 Morphology and physical characte-
ristics of solis of major land resource
areas (MLRAs) of Kerala
(BR/02 00 12 93/ACV(3}KAU/PG)

Profile description of eleven sites viz
Kottarakkara Palode Vellayant
Kayamkuiam, Moncompu Vellanikkara
Eruthempathy, Vyitila, Nedumangad
Mannanthala and Kazhakkuttam weare
completed Granulometric compostion of
the soils was determined So# physical
pre: erttes hike volume expansion and
waterhoiding capacity were determined
These properties were found to be higher
ir scils containing higher amount of clay

Project (03; Sotl physical properties
in relation to crop production

33 Investigations on changes in the
phvsico-chemicalproperties of coconut
garden soils due to cort.pucus
Intercrliure af fndder .rgpg
(BR 3009225, #ACV(3;0thers

Growing of fodder crop = the coconut
g~rgen w | morove many of the physical
parameters especially structure and
hydraulic charza enstics of the soit The
viera L roconut showed 27 iic 22se inthe

='Sts where fodder 1s groer

324 Etffectoflongic mirerthizerapplicaton
on *h2 . pii physlcal properties in
Loconut garder
fZR/03 00 08 92 ACY 3, nALIPA

o gamc matter cuptent of tre soil was
forndtoin  sase with incisasing nitrozen
rates at Loththe depths c1f Zdrmegny ™G
60 om  Pnysical properues of sou Wve
voiume eJpansion  porosny  a"?
watarhalding capacity were not much
affected by the long te'm Fertihzer
appuca’ or oxceptinthe surface sos wiere
i was found t2 INT18328 & 1L £2SING
levels of nitiogen apphication

35 Effect of colr pith on physlico ciiemiral
and molsture retention properties of
selected soll groups of Kerala
(BR/03 00 06 92/VKA(3)KAU/PG)

The study was carried out to find out the
eftects of coir pith on the physico chemical
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and motsture retention preperties of red
laterite and sandy soi's anato evawate the
soll plant interaction

The samples representing the three soil
types have been collected Pot cuiture
and incubation experiments have been
completed

Project (05) - Distribution of pests and
pathogens in Kerala

36 Survey of plant parasitic nematodes in
paddy, banana, ginger, turmeric,
medicinal and aromatic plants
(BR/0S 00 01 87/ACV(4)ICAR)

Root soil of rhizosphere and grain samples
of paddy collected from Malappuram,
Thrissur and Palakkad districts showed H
oryzicola in ail the samples

QOut of ten banana samples collected from
Thrissur district only H oiyzico'a was
detected in five samples

Medic ral and aromatic plants collected
from TBGR! Palode and Karniyavattom
showed that most of them are hosts of M
incogmita Ectoparasitic nematodes were
also obtained from~ the soi! samples
collecied

37 Ossir bullor and blcecology of
phytephagous tmates of vrgeiables,
medicinai piants =z-d crnamental in
Thiruvanantnap .ram district

&73/05 0G NP 9O/ACV(4)KAL PG)

Survev . phytophayus and preaatory — tes
wascert ~Lad Pe anent sudss cf mites
wore prepersd Shdss of gan nakirg
inse~ts hglongog to family Tr og*ucidae
nfesting med cinal plar 5 were also
prepared To .37, seasonal abundance
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of mites field experiments were conducted
using chilh pumpkir bhindi snakegoura
and cowpea Pot culture experiments were
conducted using bhindi and chill {o assess
the damage caused by Tetranychus and
Polyphagus arsonernius

38 Strain varlations in Collevotrichum
gloeosporioides Penz
(BR/05 00 03 91/ACV(S)KAU/PG)

Pathogenicity studies of sixty 1solates ot
the pathogens obtained from 57 orname~tsl
plants and three vegetables were
conducted Paosttive results were obtained
on 27 ornamental plants and three
vegetables Symptoms produced by
artificial inoculation varied from smali
specks to several centimeters In diameter
Cultural characters of the highly virutent
thirty isolates were studied by growingthem
on potato dextrose agar medium Toxin
production by isolates obtained from ten
ornamental plants was conducted
Prominent symptoms were produced on
four ornamental plants by inoculation with
toxins produced by the respective sclates

Project {11} : Vermicom:postand organic
ma~_rés In relation to nutrients, solil,
plant and cro: response

33 Vermiesmposting of vegetable garbage
(R3;90 00 01 93/ACV(3)KAU/PG)

Etf ¢ wmgy of composting of Liowactes by
the exotic specres Euart'lus eugineae was
compared with that by :ocal worms  The
exotic worm was more efficient than local
worms both i the period required for
compnst ng as well as in the qualty of
compaost
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Part i

Faculty of
Veterinary and
Animal Sciences




1. Animal Diseases

HIGHLIGHTS

By elegant experimental studies :n goats calves, dogs and quails suitable anaesthetics
were tdentified and dose regimes were prescribed

Taking appropriate animal model systems the toxicity of citrinin 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 in the
diagnosis of the disease was clarnfied

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 amimal models and immunomodulators expernmental transplantation
studies on ethmoid carcinoma was carried out and an ideai 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 £ coltisolated from cases of mastitis and C jejuniisolated 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 subclinical nematode infection in
cattle

A formalinised vaccine prepared from the local pasteurella isolate was found to be of
value in immunoprophylaxis against pasteurelioisis

CONCLUDED EXPERIMENTS

Xylazine-azepromazine anaesthesia In
goats
(AD/06 00 03 92/VC{12)KAU/PG)

group Time of induction chlinical signs
duration of anaesthesia and period of
recovery were studied It was concluded
that xylazine hydrochloride @ 0 10 mg/kg

The study was conducted in eighteen
Malabari kids Xylazine hydrochloride was
administered in different doses to one
group and with azeprormazine in another
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and 0 15 mg/kg weight were suitable for
surgical procedure of short duration in
goats Addition of azepromazine had no
special advantage
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¢ Tletam.ne zolazepam anaesthesia with
xylazine premedication and reversal
with aminophyliine in dogs
(AD/GS 00 04 32/VC(12)KAU/PG)

The objective of the study was to find out
the syrergestic effeci of xylazine on
Tiletamine zo'azepam anaesthesia and to
evolve a su.tak.e combiration in dogs and
also to study the efficacy of aminophyl ine
as a reversing agent

The comb.nation of xylazine {1 mg/kg) I/m
and tilatamine zolazepam (1 25 mg/kg) IV
could be used {o produce satisfactory short
term anaesthesia in dogs Ammophylime
at a dose of 20 mg/kg i/V could be used to
reverse anaesthesia produced by
tilatamine zclazepam xylazine
combination

3 XKylazine anesthesia in calves with
diazepam premedication
(AD;08 00 05 $2/VC{18)KAU/PG)

The objeciive of the project was to
recommend a satis*actory dose of xylazine
as an anaesthet ¢ for cattle with or without
diazepam as a pra~edication

The study was conducted in 24 calves 6”6
to 12 months of age divided inta two major
groups Each group was further divided
nto two  sub  groups Xylazine
hydrochior de at the rate of 02 mg/kg
body weight wa-~ given (itramuscusar to
one group and 0 3 mg «g bady weight for
second gioLp diazepam attrerate of 1 0
ng/rg —dy we gchi end atier 15 minutes
xyiazire hyd ooh o 1de at (he rate of v 2
my/kg bedy waigrt vor the third group ard
qiazepam & ne rate of 10 mg/kg bu iy
wer DU ard ader 1% rrostes wylavie
Pydroch nide at e we W L 2
vody weight tu the fouith gro p The
sfudy e seated thal aumanst aton ot
Ay azine ~ one ¢ g 1 reswy’ an good
-na gesia 0f & 1tk and premedicalior
L d 2T~ am gecnenad the ¢ffert of
S Jaldin
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4 Anaesthesia of p’geons and quails
using ketamine and xylazine
(AD/0OB 01 02 82'VC/18)KAU/PG)

“he objective of the study was to try the
efficacy of ketamine xylazine and a
+ombination of these two in pigeons and
quails and to evaiuate the corseguent effect
of these drugs on the birds

The study was conducted in 30 pigeons
and wn 30 quars The loss of balance
ruffled feathers sitting posture and
sluggishness were observed during onset
of anaesthesia A significant reduction in
temperature was cbserved in all the birds
Intraperntoneal administration of xylazine
ketamine hydrochloride and xylazine
ioliowed by ketamine hyarochlonde
produced satisfactory anaestnesia in both
pigeons and quais it was concluded that
comb\nation of xylazine and kewamine
hydrochioride 1s advantageous because
ofthe shorttime for induction long duration
and quick recovery

& Mycotoxicosis in domestic animals
(AD/09 00 03 89/VC(16,KAU PQG)

Tne pathology of a citrinin toxicosis was
siudied and the residual toxins were
detected in edible tissues like iver kidney
skeletal muscles and gizzard after oral
admnistration of citnnin in birds  The
public health importance of the evidence of
resdual toxins in ed ble tissuses of chicken
1s emphasized

Agqueous exiracts of terder leaves of
Thespesia populenia Allium cepa Alllum
sativum Allium ascafonium and Gugul
inhubited fungal giowth n rice

& Viral gastro en*eritis in sn mals
(AD/12 00 G2 87/ L 8KAU)

P evalance of pa o virus infection nauvgs
androtaand oo’ o su s infectior in calves
ware estanlichied ooth by serclogical and
v R sdtetnn fechnigques  Ir gereral
38540 entanl ¢ was noticed during the ea iy
%0y oh season and Laiter management
could eouce the . daree of s ral gastio
e teors
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7 Assessmentof inraunity to duck plague
{Cuck wvirai enteritis virusj on
vacclnation
fAD/13 00 02 S INVC{161KAU/PG)

Studies on the immune resporse of
duckhngs to duck plague vaccine have
shown that the effect of single vaccine was
neglig'b'e “he commercialvaccines tested
had low virus #ters white tne laboratory
adapted vacoine shimuatea the mmuns
system satistactoniv as indicated by good
virus redfrapzation titers and passive
haemaggiutination titers ‘humoral
immunsty] ard leukocyte migraticn
inhibition percentages (celr mediated
immunity)  The duration of ninmunity
following the use of this vacc ne was over
six months However the antibody hters
were [ow even in the double vaccination
group which rose to a greater extent after
challenge infection

it was concluded that both Fumoral and
cell mediated immunity were involved in
inducing resistarce to duck plague either
by vaccination or by natural infection Tne
passive haemagglutination test was
standardised so that st can be used as cne
of the serological tests for diagnos s of
guck plague

8 Clinlco-therapeutic studles on Downer
Cow syndrome
(AD/18 00 01 BS/VC([4)KAL)

Analysis of data from 14 Downer cows
indicated nigher ncidence amocng Cross
bred jersey cows during summer season
Chnical signs included recumbency and
hindquarter weakness Clinical data were
within normal range with no indication of
systemic disturbances Metabolic profile
test reveaied hypocalcaemia
hypophosphataemia hypoprotsinaemia
and hypoaibuminaemia were assoc ated
with Downer Cow syndrome

8 Metabollc profile of Downer Cow
syndrome

(AD/18 0 02 92/VC(4)KAU/FG)

Analysis of data from 14 diseased cows
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mdicated a mighly sigmficant increase i
PCV and significant Increase in
haemoglobin content iLymptopenma
Nutrophilia and eosinopenia were
observed Hypocalcaemia hypophas
phalaemia hypoproteinaem a and
hypoalbuminaiema were ohtained with nio
significant vanation in blood glucose urea
nitregen sodium potassium maghesium
and albumin / globulin rato

10 Screening for fiuorine in bicod, urine
milk and mineral mixture 1n Jniversity
farms
(A0/20 00 C1 89/VC(12'KAL)

Work completed

1% Evaluaticn of blood constituents as
dlagnostic markers for ethmoid
carcinoma In catt'e
(AD/21 00 04/VC(11)KAL /PG)

The investigation was carned to evaluate
the usefulness of blood consttuents as
tumour marxers for carcinoma of etnmoid
There was increase in the serum calcium
level and reductien in serum phosphorus
level 1n tumour beanng arivais Serum
magnesium level did not reveai any
statistical significance Serum total sialic
acid and serum lipid bound siafic acid were
high in tumour bearing amimals when
conrpared to control

Using agar gel precipitation 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 Majonity of the
serum samples of centrol animals also
showed both precipitin band None of the
tumour samples processed and inoculated
into embryonated eggs revealed the
presence of any haemagglutinating agents

12 Characterisatlon of Campylobacter
Jejuni isolated from pigs and man
(AD/28 00 02 92/VC(8)KAU/PG)

Campyiobacter jejuni was isolated (42 3
per cent) from piglets below two months of

177



age with diarrhoea/entertis The organism
was also isolated from 20 per cent of
children below two years of age with
diarrhoea / enterniis

Sonicated C jejuni antigen prepared from
selected strains from porcine and human
ornigin were found suitable for sensitization
of gluteraldehyde stablized sheep RBC 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 stabilized SRBC was
standardized and found to be 2 mg/mi
The optimum level of SAPA cells required
in the sero monitoring of C jejuni 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 jejuni specific antibodies showed that
SAPA AMHA could advantageously
replace the conventional PHA for
serological diagnosis of animal and human
campylobacteriosis

Antibiogram studies of C jeiuni showed
that the isolates were sensitive to
chloramphenico! gentamicin and nalidixic
acid irrespective of their source or ongin

13 Characterisation of Paateurells
multacida isolates froam rabbits
({AD/29 0C 01 91/VC KAU/PG)

The prevalence of P muitocida 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 experimental intranasal
Inoculation The antibiogram of the Isolates
were also studied and all the isolates were
uniformly sensitive to most of the antibiotics
except erythromycin  All the isolates
obtained from rabbits were serologically
distinct from bovine P muitocida vaccine
strain P 52
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14 Characterisation of plasmids of E coll
isolated from mastitis
{AD/29 C0 02/VC KAU/PG)

All the E Coli strains isolated from bovine
mastitis were sensitive to kenamycin and
Norfloxacin  Among the multiple drug
resistance Oxytetracycline rifamicin
resistance was noticed in 76 2 per cent
cases Twenty six different patterns of
antibiolic resistance was noticed among
43 E coli i1solates giving a reliability of
60 46 per cent in differentiating the
1solates indicating that antibiogram could
only be used as an adjunct to plasmid
profihng in epidemiological studies
Resistogram studies revealed 100 per cent
resistance to lead followed by antimony
copper silver and cetrimide Allthe 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 coll was
plasmid mediated and not the enterotoxin
producing property Studies onthe 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 indiscrim.nate use of antibiotics should
be dispensed with

15 Etlology and pathology of carcinoma of
mucosa of ethmoid in domestic animals
(AD/32 00 01 82/VC(3)USDA)

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
intraperitoneally The results of the study
tndicated that mice could be used as an
experimental model for the studies on
bovine ethmoid carcinoma
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18 Assessment of the role of afiatoxin in
the etiology of carcinoma of the mucosa
of ethmoid
{AD33 60 02 32/vC (1 YUSDA/PG)

Nork completed
preparation

Final report 1s urder

17 Modifled intradermal test for the
diagnosis of paratuberculosis in goats
(AD 34 00 01 B2VC(1B)RALIPG)

Examination of faecal sample and rectal

pinch are not auttsni.c to reveal the
presence of myco paratuberculos s Serum
magnesium level also did not show
significant vanation in positive and negative
armmals Modified intradermal test was
conducted in one group of animals
Postmortem studies reveated 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 detection of paratuberculosis among

goats

ONGOING EXPERIMENTS

1 Prevalence and patholiogy eof
derrnatosis In domestic animals
(AD/03 00 01 85/VC(15)KAU)

The cutaneous response ts various
sensn Safs wers avawated in caives The
data are being analysed

2 Prevalence and pathoiogy of
dermotological disorders in cattle
AP L3 8C P2 92IVC(11)KAUPS

The histopathoiegical study and the
dermatological conditions observed are in
progress

3 Hypoglycaemic effect of selected
indigenous drugs In rabbit
(AD/O4 00 01 87/VC(12)KAU)

Temporanly discontinued

4 Preliminary study on the anticonvuisant
effect of selected Indigenous drugs
(AD/04 00 02 B9/VC(12)KAU)

Temporaniy discontinued

5 Evaluation of selected drugs for
sedation and anaesthesia in birds
{AD/06 00 01 B5/VC(16)KAU)

The combination of xylazine and mewamine
hydrochloride s advantageous for
anaesthesiatn pigeons and quaifs because
of the short time for induction long duration
of anaesthesia and quick recovery
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6 Paravertebral anaesthesia in goats
using Bupivaccine hydrochloride
(AD/G6 00 02 91/VC KAU/PG)

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 hydrochlornde
produced anaesthesia for sufricient
duration |t was also observed that 0 25
per cent is suffictent for paravertebral
anaesthesiain goats producing analgesia
for more than 3 hrs There were no
sigmficant vanation 1n the rectal
temperature, heart rate respiration rate
and rumen motility of the expenmental
animals Shght inordination on the hing
limb on the side of nerve blocx was
observed

7 Comparative study of reversal of
xylazine ketamine anaesthesia with
yohimbine and phentoiamine in smali
animals
(AD/08 00 01 89/VC(12)KAU)

Xylazine ketamine combination gave
satisfactory anaesthesia at 12 ratio
intraperitoneailly Yohimbine @ 2 mg/kg
produced reversal anaesthesia within
four minutes and can be used with
satisfactary results for recovery after
surgical procedures performed under
xylazine ketamine anaesthes'a
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Pnentolan ne 53 mg/kg a s9 produced
revercal « *xylagime helamir o araesthies a
nt e g3 oo &z e found to ¢

mefiective

& Eitect o1 { wamuscular snaesiyofic b
rabbite ana 'te reversal
AL "B OO (2 wlyve (Y21<AU

it wa~ chseived that campa<tor
ayiazice ang ketam ne proavidea g eclive
anaesthesia v rabbits arer 7 minules
Prior adm nistratton of ketamine {35 my
kg) and 1C minutes later xylazine
intramuscula % mg/xg) aiso proviaed
effective anaestresia after 15 minutes
lasting fo «bout 50 minuies

The eftect of teversal using alpha mcckers
is urder investigation

9 Prevaierce and pathoicgy of
hypothyroidism in pigs
(AD/*0 00 01 8o/Vo (1 11KAL)

Allthe expenmental an mais gatned we.ght
upto one month and subsequenily showed
a gradual and progressive reduction nthe
body wsight The thyroid adrena: and
pituitary glanas showed an Increase in
welight when compared to controls The
level of piasma proteins and serum
cholesterol showed an Increase in the
expernmental animals while the serum
thyroxin fevel showed a decrease
Enlargement of the thyroid gland and
moderate dilatation of the right ventricle
were present in the experimental animals
at postmortem

10 Pathoiogy of hypothyreoidism in plgs
(AD/10 00 02 93/VC(11)KAU/PG)

Shght inciea~e 10 the relative weight of
adrenral ana pitu {ary glands were observed
i affected ammals when compared to
controls A graaual decline in the serum
thy:oxtn 1evel was also opserved in this
group Thz serum cholesterol level was
markedly rcreased The level ot plasma
proteininthe experumental group increased
gracdualby from the 30th day onwards
Furiter work is 1n progress
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11 mvestigations on Jdiseases of ducks In
Heca's
ADf1d Lo L2 85, V0 111KAL)

fewvre © me 1 omdnoicg Lal sysfemr was
A6 o o b ke guse i3y the
vutbreax of ¢k p ag.s o diff=reps parts
of Kerala

2 Comjparstive si .y on the
mmunpopeine ogical response r
Denratoxin A, Cawriam and Maroury
toxicitiea in ducks {Anas
platyrrhynciios domesgiicus)

{AD/14 0C 02 53 VCit I KAU/PG)

ho sigrif cant result has been reported
during tne period Work 1s in progress

13 wnmunopathoiogical response of the
duch (Anas platyrrhynchos domesticus)
to suoletha! dose of selected
agrochemicals
{ADf14 50 03 S3NMVC (11 KAU/PG)

Sub letha! doses of Carbofuran {pesticide}
and 2 4 D (herbicide) treated ducks
showed shghtleukocytosis with neutrophilia
ard ieductior in haemoglobin when
compared to the control birds Total serum
protein albumin and globulin also showed
reauction in the affected birds Humoral
mmune response of the treated and control
birds was assessed with R;B virus  The
H ! titre was very low in the affected
animals which s suggestive of
immunosuppressicn The cell mediated
iImmune response was also reduced in the
affected bids

14 Comparative pathology of Aflatoxicosis
in the duck and tish with special
reference to the Immune system
(AD/14 00 04 93/VCI11)KAU/PG)

it was demonstrated that afiatoxin has
significant suppressive effect on the bone
mairow characterised by leukopaem a and
anaemia in ducks

15 Secretory immunogiaobulins of the duck
(Anas platyrrhynchos domesiicus)
{AD/14 00 05 93/VCI8)KAU/PG)

The immunoglobulins were separated by
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ammonium sulphate precipitation from
sera tracheai washings intestinai
washings and bile from ducks These
werse then concentrated by poly vinyi
pyrolidone and the concentration was
estimated by direct method The presence
of immunoglostulins in the above samples
was ascertained by agar gel precipitation
test using arti duck whole serum Work is
in progress

16 Autografis using ribs for the treatment
of fracture of metacarpus :n calves
(AD/19 00 02 91/VC(18)KAU/PG)

The obiective of the study was to treat
fracture of metacarpus using adtogenous
nb graftin calves Fracture created on the
metacarpus was immobilised with bamboo
spiints and plaster of paris after saturing
the wound It was found that after two
weeks of immobilization animals could get
up and lie down without assistance Inthe
other group the fracture onthe metacarpus
was treated with autogenous rib graft
prepared from the same animal by fixing
its position at the site of fracture and
tmmobilization weth plaster of paris

it was found based on radiographicai and
tustological examination that autogenous
b graft was satisfactory for fracture of
matacarpus tn calves The rib grafts used
were gradually replaced with trabeculae
new bone formation

17 Studies on metabolic diseases among
cross-bred cattie in Kerala
(AD/23 00 0t 85/VC(8)KAU,

The incidence pathogenesis therapy and
control measures of various metabolic
disease effecting caitle was studied High
yielding dairy cows during late pregnancy
or few weeks atter pasturation were found
to sutfer from this Analysis cof data
collected from the field revealed 61 per
cent Hypocaicazmia 13 per cent Ketosis
11 pet cent Downer cows 8 per cent
Hypomagnesem:a and cthers 7 per cent
Majority of the cases responded to
treatment within one to three days but
poor response was seported in Downer
cOwS
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i8 An investigation of R-plasmids and
transposons in staphylococci
(AD/24 00 01 89/VC(8)KAU)

Temporanly discontinued

19 Certain piasmid-mediated characters of
staphylococcli tsolated from the bovine
mastitis
(AD/24 00 02 93/VCI8IKAU/PG)

Staphylococci Isolated from 26 cases of
bovine mastitis were biotyped utilizing
haemolys n production on sheep and
rabbits blood agar Resistograms have
been obtained against Inorganic
compounds These isolates are being
phage typed and their plasmid profile 1s
being studied

20 Necrosis of extremities in cattie and
buffaloes
(AD/25 00 01 85/VC(4)KAU)

Temporarily discontinued

21 Effect of antihelmintic treatment of milk
production in subclinical nematode
infections of cows
(AD/28 00 02 93/VC(4)KAU/PG)

Dung cultures were set up from 15 dairy
cows belong to University Livestock Farms
at Thumburmuzh: Thiruvazhamkunnu
Though microscopic examination of faeces
did not reveal any helminth eggs cuiture
revealed the presence of larvae of
nematodes proving that faecal cuiture is
the method of choice for detecting sub
clinical nematode infection Work onthese
aspects 1s 1n progress

22 Antigens of Pasteurella multoclda
ilsolated from rabbit and their
immunogenicity
(AD/29 00 04 93/VC/KAU/PG)

Four strains of Pasteurella multocida
Isolates from rabbits were subjected to
detailed study with respect to their antigenic
components Antigens were prepared from
these 1sotates by heat inactivation
sonicatien and treatment with potassium
thiocyanate The protein and carbohydrate
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contents 'n these artge~a #&re alse
gstimated A formahin killed vaccine
prepassa ‘““nm  Pasteurella artigpestfer
solated from ducks was found to gne
satisfactory protection as evidenced by
the.r abuity to withstand challenge

23 Dry cow therapy for cont: ol of mastitis
(AD/30 0C 01 91/ VC(OT)KAU/PG)

Milk samples coilected at iate stage of
pregnancy were subjected to detatled
cultural examination and antibiotic
sensitivity test Based on the above
intramammery infusion with long acting
antibiotics were tried The infusion was
repeated after three weeks It 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 Homologous and heterologous
transpiantation of bovine ethmoid
carcinoma celis
(AD/33 00 ©2 S3/USDA/FG)

Ethmoid tumour obtained from chinically
affected cows were dentified
histopathologically as adenocarcinoma
papiliary 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 and
mice There was no evidence of tumour
growth either grossly or microscopically at
the end of the expeniment
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25 Studies on the incidence patholagy
and preventive measures of common
diserses of gosats
(AD/35 00 01 89/VC KAU}

The commaon conditions encountered
during the pericd are coccidiosis
pnaumonta gastro ententis hepatosis ard
nephrosis due to aflatoxicosis tape worr
intection enterotoxaem a and Jchnes
disease The nr dence of aflatoxicosis
was more duning the period
Histopathological stua es are in progress

26 Pathology of the endocrine giands In
goats and pigs
(AD/36 00 01 89/VC KAU)

Hypothyroidism was induced in pigs using
thiourea and the clirical profile was
evaluated Wrnik is In progress

27 Investigations on kid mortaiity
(AD/37 00 00 BS/VCIKALY)

The causes for the mortahty in kids were
studied and was mainly due to coccidios's
gastroententis and pneumonia

28 Prevalence ard pathology of the
Myocardial lesions In bovines
{AD/38 00 01 93/VC(11)KAU)

Atotal of 92 heart samples were examined
The following conditions were observed
(1) Sarcocysts (2) Myocarditis (3)
Congestion (4) Myocardal degeneration
(5) Oedema (8) Pericarditis (7)
Haemorrhage, and (8) Haemopericardium
Further study 1s in progress

Kerala Agricultural Univer sity Research Report 1993 94



2. Cattle and Buffaloce

HIGHLIGHTS

® Prawn waste can be ensiled satisfactorny with paddy straw and tapioca flour as

additive

@ Growth and survival rate of calves increasea with higher dairy awareness among

farmers

@ Catlle 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

leaves

CONCLUDED EXPERIMENTS

1 Determination of the availability of
animal feed resources and their
utilisation with special emphasis on
crop residues, forest, aquatic and
siaughter house origin and animal and
organic wastes for evolving economic
rations for livestock and poultry
(CB/01 00 01 87/VC(9) CAR)

Work completed and report already
submitted

2 Effect of tannins tn commonly fed
fodders
{CB/O1 GO 02 91 VC(9'KAU)

The investigation was carried outto asses
the nature and level of tannins in tree
leaves on nutrient availabiiity in goats
Fourteen diferent locally available tree
leaves commanly fed to goats were
analysed for their chemical composition
total tannins condensed and hydrolysable
tanmins Based on the tannin contents as
wel as palatabinty and local availability of
the foagers fourtreeieaves viz subabul
jack venga and banana were slected for
expenment The different tree leaves
studed were found to be higher in dry
matter crude protein and calcium but lower
inrrudef bre and phosphotus as compared
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to the common grass fodders Totaltanrin
content in the different tree leaves studied
ranged from 2 6 to 7 8 per cent with
condensed tanmins predominating in
majority of the fodders The average dry
matter consumption of goats when fed
Jack and subabul leaves with 4 per cent
and 55 per cent of total tannins
respectively on dry matter basis were
higher than when fed venga and banana
leaves with 4 7 and 3 7 per cent
respectively The anmimals fed of the four
fodders maintained positive balances for
calcium the negative balance for
phosphorous was recorded in amimals fed
subabul and venga leaves while those fed
on jack and banana leaves showed
positive balance for the same The
haematological constituents viz

haemoglobin plasma protein calcium and
phosphorus in goats fed the four fodders
were weli 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 nutnent utilisation ir goats
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No significant difference wac observed on
dry n alter consdamption digestibility
coefiivient of drymatier ciude protemn
ether extract and ciude fikre and balance
of mitrogen 1n arumals fed of the four
difesent fodders it was conciuded that
jack subabu! venga and banana are
suitatie tor popurarisation as tocdder
scuices or goats or the basis of the
prese . n.estigation

3  Nutritsve evaluation of pra vn waste to
straw silage in cattle
{CBr01 30 03 92/VC(8}ICAR/PG)

The objeitive was to assess the feeding
valiue of prawn waste paddy straw stiage in
cattle Prawnwaste was ensiled with paddy
straw {1 1 wet basis) with 10 per cent
tapioca fiour as additive and allowed to
fermentfor a period of six weeks Nutritive
evaluation of prawn waste paddy straw
silage was carred out using six adult non
producing rows of uriform breed age and
bady weight Three experimental diets
viz basalration of hay alone basalrat on
plus paddy straw 50 50 and basal ration
plus prawn waste paddy straw silage 50 50
were used for the study Digestion tnals
were carried out involvng a collection
period ot seven days under each
treatme~! Tne cherical composition of
hay paddy st-aw and prawn wast~ silage
ard the average d.gestibi ity co efficients
of nutrier ’s v eve estimated

Qverall ass~sement of the resu'ts or the
stuay tevea'ed that prawn wasle cai be
ensined satigfacionty with paddy siraw and
tapsous fiour as adddive on a large scale
ard that il e matenal s well re ished a: &
d gested by catle as ev denced by tced
tlake o ' oy JUbuaty co <thicterts of

al P

§ Effect of 4 icd sp eew 88 3 owibh
soir oiator 1 ow 3 ratior s
i o 00 0 82 VC (&0 AR,

mcory rabon Jf dued spleon m re 13 up
er arred the gr.ath perfurma e w
anie~ts Apma  rmartaneo on spes
~oapr e~ ogfe rat an sPCscg better
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digestibility of crude protein and ether
extract than cont:c gro.ps Incorpcrauocn
of drea spleer could not exert any
influence on fibre fractiuvns  Experimental
animals showed Lettarretentionof ca cium
phosphorus megnesium and nitrogen

Overall assessment cfthe results indicated
tat incorperaticn of dried buffalo spleen
in the ration o¥ goats ai the rate of 0 1 per
cen. certainly augmented the nutrient
ubiisation by increasing the digestibihty
andretention =rd car berecommended as
a natural growth promotan* with economic
benefit

5 Progeny testing of crossbred bulis in
rurai areas
{CB/02 vd 01 R8/VC(3)ICAR)

Discontinued

6 Characterisation and evaluation of
dwarf cattlie of Kerala
(CB/C& 0C 01 GO/NC(3IKAU/PG)

No report received

7 Comparative draught capacity of cattle
and buffaioes
(CB/07 00 82 $2/NC({TVKAU/PG)

The physiclogical resporses of buffalo
Lullacks inureased to a tevel indicative of
extieme leat stress due to dryiand
ploughing Respiratory rate pulse rate
and recta' temperature increased when
tcmrpared to cattle There were also
behavioural charges ndicative of disiress
due to heat stress  Dunng wet land
ploughing the responses were not 8o
marked in buffaioes ana dii not snow
behav ocurai signs o1 distress  The
haemoglobi, per cent PCV and plasma
bic~rbonate decreased s yhificantly due to
dy ord ast plrug rgsx The ESR and
« oed lacue acid s~owed wgnifca t
teawe doetowork Buttaloes onsumrea
more dry matter v metakctc body size
pasty and also consumen mare water

Kanaryam utlocks L o groas. fcam iy
more arca - it unetra Sumtibufaloes
The difterence~ v Erreud in this
espec underwel plouy N7 LAt ewa

toa o grlbtiant HyR o osLo Poort S8R9 ue



with greater speed than buffaloes ana had
tonger s*nide jength than them under dry
ploughing Under wet ploughirg the
differences were negigible

There was no difference between cattle
and buffalo bullocks in the traction power
developed during dry and wet ploughings
Both the species developed higher horse
power during wet ploughing

8 Factors influencing cali growth and
mortality in field and organized farms
(CB/09 00 02 92/VC(7)KAU/PG})

The performance of contemporary
crossbred calvesinthe field and organised
tarms are given below

Farms Field

{Mavelkkara)

Daly weight gain (g) 590 176
Mortality rate (%) 81 140

‘n camparison to the milk feeding schedute
foilowed in the University Farm the m ik
avatilable to female calves in the field was
deficient by about one i tre in the second
and third months Milk feeding of the maie
calves in the field was quite Inadequate
compared to farms This resulted in poor
growth and high mortaiity 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 1n mortality of two out of three
such calves Higher growth rate and no
mortahty were observed among calves
fed colostrum within 15 minutes after
birth

Better hygiene and dailly grooming resulted
in higher weight gain and reduced mortality
rate The growth and survival rate of
calves increased with higher dairy
awareness of the farmers

ONGOING EXPERIMENTS

Project (09) Cytogenetics, karyology and
blood groups in cattle

1 Performance of calves under different
feeding and housing systems
{CE 0% 0C 01 B89/VCI7T)KAL)

The effect of shelter vis a vis open
cond tior= and replacing part of
concent: ate rations with green lagumes on
the physiclogira’ responses and growth of
crossbred ca\sas between 6 12 months of
age wnder not humid chimate was
investigated

P ys olugical teactions bre tespiratory rate
sulse  skin iempereatuyre and rectal
fer perfain & were sigrthcantly higher in
tal.es heyt 1n the open Even though
*Fese may mlicawe 5 higher thermal load
¢ the aria «is Keptin the open thecalves
se2m2a 10 have successfully coped up
with the s ation phvsielsgically as there
L ot o wonofgrowt' inthe expoced
gfoor Repla~ing part « “ *he concertrate
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with green legumes d d not affect

physiological reactions or growth rate

Project (10) Integrated farming

2 Mineral content of ferds and fodder in
selected village and mineral status of

the cattie in that locality
{CB/10 00 00 87/VC(9)KAU)

Blood samples collected from cattle of the
University livestock farm Mannuthy as
weli as private owners were analysed for
mineral contents such as calcium
phosphorus manganese Iron and
magnesium copper and zirc
S muitaneously the concentration of the
minerals in feeds and fodders used in
inese places were aiso analysed

From the data obtained it was observed
that the mineral contents of feeds and
fodders collected from Mannuthy and
sutrounding areas had satisfactory levels
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of different minerals The concentration of
minerals in the blood of various categories
ol cattle was also found to be within the
normal limits reported for the species
indicaling & satisfacto'y mineral status in
Cawe 2 edir ard around Manauth,
3 Lucaeraiesaf meas g3 an lngre” =~

cattie ratior

ICB/11 02 L1 87/VT1, KAL)

No report recer. ed during tne year

4 Evalue - of the suitabuity of the type
of todder grass in tarms f noteT,
yield and animal pe formance
(CB *3 00 Ci 87 VO/KAL)

A trial was undertaxen to find out the *ype
of grass mwost suttas e 1o the conditions
of Kerai« wi*h rega~d to yleld and
performance of arumals

Guinea grass nykrnd napier and congo
stgna: were grown and samples coilected
for analysis Feeding tnials for ut listion of
grass wul have to be carried out Work is
in progress

5 Blood groups and biochemical
pelymorphism in cattle
{CB/19 00 00 89/VC/ICAR)

Atotal of 45 sets of Isoimmunisations were
carnied out and the polyvalent sera are
stored Fifty eight bovine blood typing
reagents have peen produced in the
laboratory Avaiiable polyvalentserahave
undergone further fractionation Eight
hundred and nine animals were blood typed
with the avalable reagents Blood factor
“F  was found to be the predominent 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 tive animals were typed for
haemoglobtn varants in which Hb AA was
found to be more frequent Parentage
control progreamme was initiated in the
University farm was found to be 40 per

cent and in Livestock Development Board
{twas nii Eight hundred and nine animals
belonging to Kerala Agricuitural University
and Kera'a Livestock Development Board
were screened for atbumin pestalbumin
trapsternin ard pos transferrin Workis in
progress

6  MIlk protein geretic variants In cross
bred dairy cattle
(CB/18 00 01 82/VC(3;KAU/FPG)

No repott received during the year

7 Chromosome bandirg pattern and its
with
disorders lu cross bred cattle
\CB 20 00 01 92/VC(3IKAU/PG)

association reproductive

Temporarily disconti wued

8 Chromosome profile of crossbred bulis
n Kerala
(CB/20 00 02 93/VC(3)KAU/PG)

Fifty three bulls used for Al of three
genetic group {H F cross Jersey cross
and Brown Swiss cross) were karyotyped
for chromosome status The karyotypes
revealed 29 pairs of autosomes and one
submetacentric X chromosome The Y
chromosome was submetacentric in CB
HF while it was nearly metacentricin J and
CBBS (nGbanding atetal of 405 G bands
were 1dentified in crossbred bulls  The
semen picture of three bulls revealed
abnormal 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 detatled analysis and other
reproductive performances are bkeing
investigated

g Comparison of smmune response of
indigenous and crossbred cattle of
Kerala
\CBr21 01 01 82/VCRI)CAR/PG)

No report received during the year
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10 Effect of bypass protein on yield and
composition of milk in crossbred cows
(CB/22 00 01 92/VC(9)KAU/PG)

The mam object of the project was to find
out the rumen protein degradability
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
undegradable protein on quantity and
quality of milk and thereby to formulate
economic and efficient concentrate
mixtures based on bypass protein
availability for optimum milk production in
dairy cows
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Rumen protein degradability or common
feed and fodders were estimated using
rumen fistulated animals with nyion bag
technique Rumen hquor was collected
for determination of pH ammomniacal
nitrogen and total volatile fatty acid
Three isonitrogenous and Isocaloric
rations with varying levels of RDP and
UDP were used for jactation studies
Records of feed intake body weight mitk
yteld and milk composition were
maintained during the per od of study The
data collected are being analysed Work
IS in progress
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3. Animal Reproduction

HIGHLICHTS

® Synchironisation super ovulatior ara embiyo collection can be sucressfully done in
Joain usirg prostagitand n (P3F2) progesterone and ECG without affecting thetr

b tare repgroductive petfo.mance

® Therma stress baa a sigrificant eftect op ferhility and placentai deveropment of cows

CONCLUDED EXPERIMEN1S

1 Certain haematological parametersand
bleod biochemical constituentsincows
with normal and impaired fertility
(AROF 20 03 81vC KAUWPGE)

The obtert 01 the study was tn assess the
wnfluence of certain haematological
rarareters | ke haemogiobin \FHb) packed
cetl volume (pcv; and bicchemical
constituents ke total serum proteir
serum rhospnotus total biood cholesterol
and biood giucose in CB cows and the
efficacy of replacementinerapy of giucose
and phosphorus on fertiiity in deficient
animals

ltwas observed that levels of haemogiobin
packed ceil volume serum phosphorus
biood giuccse tiotai serum protein and
totai blooa cholestesc! were low in animals
with wmpaired fertility than i normal fertile
arimals  The conception rate in animals
w *h normal blood values was 81 80 per
¢ 1t whhe the same In anima's with (ow
b onodvalues was only 11 91 percert |
v 12 orc Lded that levels of certain

e™atoro g wal  snd b ochemical

r2 1 rs have cetinte influernce on the

ety 17 45 The rergepton ae
< 1t arir el o Ly be mMmmoved by

£, det Fiibciany

2 Prostaglandin therapy for postpartim
clirical endometritie
(AR 08 6C 74 92/NC/2)RAU/PGY

The object of the piojoct was to evaluate
the therapeutic value of PGF, alpha for
evolving a non art cictic alternative for
the treatment of post partum clinical
endometrts

The trial was condu-ted using 42 cross
b ed cows having post partum chinical
endometritis and divided them 'nto tour
groups Tne group {1) of ten anirals was
inseminatea twice in their natural cestrus
at 24 hours ntervals and group 1l was
given posxt insemination intrauterine
treatment based on antiblotic sensitivity
test intheir natural oestrus Group iil was
subjected to induction of oestrus by
aammstration of PGF, a'pha between 8
to 12 days of their cycle and inseminated
twice at 24 hours interval Group V was
subjected to inductior of oestrus as above
and insem nated at 24 hours interval and
given Intra uter.ne artibiohc therapy 24
hours later Based on clin cal recovery
and copueption rate of the experimental
ammals 4 was conciuded that
admin suahon 27 P3F, apha aong 1s
seneficiar in the treament of post pa tum
hptga! enpdoemetriis and fan be
acom 1 ~noed as the drug of chsee
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ONGOING EXPERIMENTS

1 Reproductive performance of cows
under homeothermal disturbances
{AR/G1 00 01 90/VC(2;KAU/PG)

The study was undertaken to know the
effect of theimal stress on fertilty ano
placentai deveioprent of cows During
this peniod the data from 2298 anunals
were analysed to study the influence of
age parity and colou:r on reciai
temperature Mean rectai temperature on
arnival at Al centre was 39 $8°C
Appreciabie var ability in rectal
temperature was obsenved in farmers
animals depending upen the coiour of the
anumal distance waiked speed taken and
also the time of arrival for tnsemiration

The overall mean rectal temperatuie of
farmers animals was 37 74°C  The
influence of factors like pre partum weight
of dam post partum weight of dam sex of
calf on placentai development are being
nvestigated The wark is in progress

2 Synchronisation of oestrous
superovuiation and embryo collection
in goats

(AR/01 00 Oz 81 WC KAU/PG,

The object of the pro,ect i1s to stanaardise
techniques for synchronization of oestrus
superovulation and coliecticn of embryos
in goats Synchronization of oestrus was
effective botn by the administrat on of PCF,
alpha and progesterone Superovuiat on
was cariied cut with equine chorionic
gonadotropniir (eCQG) Injection ana
embryos were collected by iaparatomy
aperation Parity and age of the animals
were found to have no influence on
ovilation points and the nuirber of embryos
co lerted Further worh Is 1n progress

3 Superovuiatory response embryc
coliecticn ane trans‘er n crossbred
COWE

(AP * L0 5 93VC ~ KAU RC,

No repotiecencd a ring e pe icd
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4 Investigation on the incidence, nature
and magnitude of prevalence of
infert:lity conditions among crossbred
cattie of Kerala
{AR/0% 00 01 85/VC/KAU)

During the period 1195 cases were
reported in the centre for diagnostic and
treatment purpose The various forms of
infertility conditrons noticed were
Anocestrum Endometritis Delayed
ovulation Repeatbreeding Silent oestrum
and other miscellaneous gynaecoiogical
problems  Detailed haemogram o1
anoestrus antmals were carr ed out for
estimation of calcium phosphorus biood
glucose and protein and their influence on
the condition was studied Addition of
mineral supplements improved fertility rate
Nonspecific uterine infection constituted
one of the major causes for repeat breeding
in cCows

5 Phosphorus and trace element status
of anoestrus and repeat breeder
crosshred cattle
{AR/08 00 05 92/VC(2)KAU/PG)

No work conducted during the year

§ Effect of administration of prosta-
glandin in repeat breeding cows
{tAR/06 00 08 92/VC(2)KAU/PG)

Discontinued

7 Pathological conditions of ovary and
bursa in crossbred cattle
(AR/08 00 67 92/VC(2)KAU/PG)

The object of the study was ta investigate
the comnon pathological conditions
affect ng the ovaries and bursa of cross
bred cattie based on slaughter house
specimens Out of 252 non gravid
genitaiia 139 (55 16 percent} showed one
or more lesions tn the ovary and bursa
Cut of these 36 genitalia had two or more
lesions affecting the covary bursa and
ligaments Thre conditicns encountered
were inactive ovaries (23 41 per cent)
cystic ovaries (2 78 pei cent) cystic copra
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lutea ‘2 78 per cenyy haemcirhage ir the
ovanes (5 5€ per cent) abscess in the
ovary \0 40 percent' son e atrophy |5 56
per cent) persisient co'pus luteum
associated witn hydrometra {0 78 percentt
retention c/sts inthetumcaalbLginea {0 3
per ceni} rotertion cysts in the ‘*uaica
albuginea {079 per cent) par ovanan
cysts {3 17 per cent) and par ovanan
abscess (0 40 percent; Furtherworkisin
progress

8 Stractural and functional changes in
the tesus and epididymis of ¢cross bred
bulis with impaired fertility
(AR/06 00 08 83/VC(2)KAU/PG)

The objective of the study s to Invest'gate
the structural and functional changes in
the testis and epididymis of cross bred
bulls witr impaired fertility with the object
of suggesting suitabie measures for better
breeding programme

Climico andro'ogical examination of six CB
bulls are be ngcarned out Semensamples
collected periodically are also being
evaluated Reproductive organs of bulls
with abnormal semen picture were
cotlected after slaughter for histological
examination Work is in progress

2 Management of Oestrous cycle In

crossbred cattle using Prostaglandin
(AR 06 00 08 93/VC{2)KAU/PG)

The object of investigation i1s to evaluate
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tne efficiency of administration of
prostaglandin F2 alpha by singie or double
injection reg:mes in the management of
cestrous cycle in crossbred cattie and
the fertility of fixed “tme Al at induced
oestrus

Mateiial used were S€ heifers and cows
which were cycling fram the Kerala
Agncuitural Unicersity farms Sixteen
he fars and 18 cows in group | were given
25 PGF2 alpha (Lutalyse) I;M when they
hadfunctiorai corporalutea while in group
It 16 heifers and 16 cows were
administered two injection of PGF2 alpha
25 mgm each 13 days apart Sixteen
heifers and 16 cows were treated as
contro}

Twelve heifers {75 per cent) and 16 cows
(100 per cent) In group i and all animals in
group il 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 experimentai
animals which responded to PGF2 alpha
showed marginal increase tn 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 reanng of layer guails was found superior to deep litter system

® lrrespective of housing system employed layer quail requires 200 sq cm floor space

per bird

® WP x IWN strain cross also showed promise for commercial exploitation for egg

production

CONCLUDED EXPERIMENT

1 Effect of floor density on production
performance of Japanese quails reared
in cages and deep litter
(PD/12 00 02 91/VC(14)KAU/PG)

An experiment of 45 weeks duration using
layer Japanese quails was conducted to
evsluate 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 hiter were
150, 200 250 sqecm per bird The
performance of laver quails under the two
housing systems and the different floor
densities under each system is presented
in Tables 1 ard 2 and the results suggest
the following

1) Cage rearing of layer quatls was found

1)

i)

to be superior to rearing them in deep
litter system when performance
indicators alone were considered

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 itwas
concluded that irrespective of the
housing system layer quails require
200 sq cm per bird for better
production

The attempt to work out correlation
between part year egg productien and
annual egg production revealed that
egg production from 15th week of age
has very high correlation with annuai
egg production

ONGOING EXPERIMENTS

1 Project on poultry for eggs
(PD/01 00 01 78/VC(14}ICAR})

The wo strains of white leghorns namely
'WN and {WP are under continued
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selection for improving egg production and
egg weight
report S14 generafion of both strains were
raised and tested for their part year
production

Duning the period under
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S13 genera*inn brds of WWN and ‘WP
strains kepi for testing p.oduction upto
500 days compisted the programme

The random birds of IWN WP and control
birds of S14 gsneration were housed for
annual testing

The resufts indicated positive increment
botk in ena produrction and egg weight
eventhuugh the magnitude ofimpt avement
in the former was comparatively lower

The strain cross IWN and WP (Athulya)
and c reciprocal also showeg
improvement i performance The IWP x
[WN crosses tended to show that their
performance is comparable to IWN x IWP
cross As recommenaed tn the workshop
cfthe project attempts are being maae {o
make use of larger popuiation size dunng
selection ard exiension of tes*ing penort

2 Evolving synthetic breea of chicker
incorporating desl germplasm - a piloct
study
(PD 05 00 01 3/ VC{141KAL)

o work was taren up durag the year
except mamntenanre ot germg'asm already
procured and refined

3 Studies on glycogen storage In
Japanese gual s
WPH12 L0 01 S2IVCMBIKALIFG)

The work was not taken up since the PG
scholar discent nuea his studies

£ MNulrent "eq hements of layer qudns
(F D26y &7 "\ICQT“;'(.AU”PU)

Tre bictogitat w74 6s o e~*abushryg
didna  ever(y and protewr regqu ements
ar ayer qua s a-2 besr corpletad The
data naed as.&t.lical process ~g
Bict g cal Srucies on d etary o slcium and
P weptesUs CGuirrerenis hove ¢ he
compiatad  Tr e sihoin 15 ©r c&eg P
medical groLios 2ra nence the aurk -
S tp

ino

5 Tie st uctureand function uf sneil giand
ir Japanese guail under different levels
of dietary caicium
(PD/12 00 03 20/VC 14)KAL /PG

The biologicai experiment «as taken up
The iength and weight ot oviduct of quails
ied w th different levels of calcium were
re.orded at 6th, 16th and 24th weeks of
age Structural histological and
tustopathological studies of shell glands at
the above ages had been completed
Likewise the plasma and shell glana
concentration of calcium phosphorous
alkahine phosphatase and acid phosphatase
were alsc estimated at the aforesaid ages
£gg production and egg shell quality studies
were also carned out The data coliected
are being subjected to statistical analysts
fer drawirg appropriate conclusion Work
S in progress

6  Qualay evaluation of quail meat patties
under storage
{(PD/12 00-05 93/VC114)KAU/FC)

Using deboned minced meat from spent
layer quail meat patlies were prepared
The receipe for the meat patties was
ceveloped considering ‘nd an palate The
patties were stored at freezirg *emperature
4 15°C) ard at refrigerat on temperature
(R9C, the patties sio.ed vnder freezirg
tempe atuie were withdrawn at 0 15 3o
4% ang KO days of storage while those
swored ude: refrigeration temperature was
wtha awn at 0 4 andg & days of storage
The samples withdrawn were chemivaly
snatysed tor proximate princip'e s ranc.aity
ang tola! bacte wal court and were also
st biected to orgyanoleptic evaluation to
sturdy the shed w'e ofthe product Tredata
Col gted are beir g suo woledio cpropt ate
siat slical arayses

7 Evzluation o7 Ausira 5. with respect
to ecconomic tras
FMig 00 0F 33T 4 KAL PG,

Ao ceffain
« exncL el cog g rgulens n e

Theevre meptwasae L™ ¢
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Tabie

I Sammary of perfarmance of hirds reared under different floor densities 1n cages

Fioor Densities

Parame er 100 sq cm 190 sq cm 270 sqem/ 250 sgcm/ Overall
prd bird bird bira mean
1  Bocv weighig) 166 7518 b2 166 0GR 859 171054946 17+ 32433 168 80+4 38
2 Age at first egg (days) 87 00208 555041 71 56 754180 60 50+266 57 44,105
3 Age at 16 per cent 60 25+256 6950+773 56751180 60504180 6175+230
productior (days)
4  Age at 50 per cent 99 N0,8 38 B89 75:1458 8275+¢661 83501555 88 75:455
proauction (day.)
8 Fe: cent egg procuct on 44 274710 4164371 51031678 48564718 46 71,337
6 Mean dai'y fead
consumption bird {g) 22814056 22931065 23424068 23873058 23 24;032
7 Feedeffcency 1 254N 63 1231053 09640 44 1841725 1 3240 38
(kg teed per dozen eggs)

& Livab lity (%) 96 224170 97014091 97 78:+097 67911074 97 233056
9 Mean egg weightg) 10 40.022 16901018 10 5840 21 10 5810 16 10 6110 08
10 Shape | idex 78 791040 7896:+028 789434034 78854025 78 89301%
11 Albumen index 2096,0005 0098+0003 0101:0004 O0098+0004 0O 10040002
12  Yolk ndex 047410005 0474:0005 0471+0007 048610007 047710 0005
i3 Shel thickress {(mm) 022710004 0224:0004 0218:+0001 022630006 O 22440002
14  raugh umt 53 183218 51423133 53 12,158 5267171 852641082

15 Heturn over feed cost 911 494 16 32 11 66
bird n 315 days (Rs }
16 Retuin over feed cost 008 005 016 012
brd uritficor
space (3g cm} in
315 days {Rs }
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Table 2 Summary of peiformance of birds reared under different floor densities in deep iitter

Floor Densities
Parameter 150 sq cm/ 200 sq ecm/ 250 sq cm/ Overall+SE
bird bird bird mean
1 Body weight (g} 165 1318 83 16748905 17067+993 167 79+518
2 Age at first egg (days) 64 2513 82 6125+4 03 85 5015 25 70 33+3 84
3 Age at 10 per cent 73 50+4 57 6125+4 03 85 0045 25 73424385
production (days)
& Age at 50 per cent 103504991 107004599 10075+085 103 75+359
production (days)
5 Percent eyg 35 87+6 56 39 64+7 10 41 19+8 06 38 9044 25
production
& Mean daily feed 23 05+0 67 23 394075 23714071 23384040
consumption/bird (g}
7 Feed efficiency 1804102 135+059 1444065 1344041
(kg feed per dozen eggs)
8 Lwabity {%) 96374130 97054118 97924117 97 264069
9 Meaneggweght(g) 10153021 10184015 10224017 10194011
10  Shape Index 79 1940 60 79 12+0 46 78 25+0 34 78 85+0 28
11 Albumen Index 010730005 0103+0002 0099+0GG03 0 103+0 002
12 Volk Index 048740009 04790012 0486+00068 0449+00005
13 Shell thickness 022010004 022240004 022040004 022110008
{mm)
14 Haugn un BROY 41 79 5501 +0 87 5319 4113 5419 +077
. 15 Returr cver feed coal/ 241 205 333
; bud i 315 days (Rs }
16 Rst, r oy feed cost/ 302 002 603
brdunit noor
apgee L ) ;
i 315 days (Rs )
S e e 1
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Table 3 IWN strain Layer production parameters of different weight ciasses

Weight
group 20 wk Bw 40 wk Bw ASM Egg No Egg wt 32 Egg wt 40 wk;
(@ (@ (9) (days) 40 wk (HDN) wi (g) @)

1 900 1060
2 1001 1100 1070 933 1392 2120 163 611 824415 516403 523+03
3 1101 1200 1162 014 1467 718 161 2106 84641 2 519102 528+02
4 1201 1300 1256 232 1502 7410 154 6405 80 3109 519402 529402
5 1301 1400 1350812 1540 319 150 2405 96 4109 51 8402 53 4102
6 1401 1500 1450 242 1617 8110 147 8406 99 1212 519102 53 302
7 > 1500 1555 114 1731 8432 146 511 101 4322 §2 240 4 541104
Overall mean 1302 243 1531 332 1535403 926405 519101 531402

Table 4 IWP strain Layer production

parameters of different weight classes

Kerala Agricuttural Univer sity Research Report 1993 94

Weight
group 20 wk Bw 40 wk Bw ASM Egg No Egg wt 32 Egg wt 40 wki
(9) @ @ (days) 40 wk (HDN) wk (g) 19}
1 900 1000 5
2 1001 1100 1078 414 1425 349 16440 3 74 745 49 3105 507106
3 1101 1200 1150 014 1461 3411 157 241 888118 501102 51 5102
4 1201 1300 1266 212 1517 618 1633107 93 4411 50 610 2 51 610 2
5 1301 1400 1350 812 1564 218 146 310 6 98 1111 50 4102 521402
6 1401 1500 1450 242 1620 9310 1439105 100 111 2 510102 526402
7 > 1500 1581 234 1740 2415 141 4407 98 8119 515403 531103
Overgll mean 1335 834 1562 745 148 710 4 955306 50 6+0 1 521409
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experimertal flcck Therefore the project
was dropped

& irfiusace of puilet body weight on
rioducton trai's in white *eghorn
(PC Ot 0N Ny v 714, CAR/PG

The objective ut ints woik vas ‘o stuay the
magnitude of varsa. on 0 paliet beay waignt
in whits leghor~s ana to evaluate tne
irfluence of pullet body weignt on layer
producuor tran in order to suggest the
optimum pJllet body we.ght for efficient
production performance

The study was carried oat in two strains of
white leghorn viz  IWHN and iNP strains
maintained at A:l india Co ord nated
Research Pro,ect on Poultry Breeding
Mannuthy Individual body weight of 1227
birds of IWN strain and 1316 birds of IWP
strains were recorded at 20 weeks of age
fo the nearest 10 g and the birds were
housed in single bi d cages Based or 20
week body weight the pullets were
classified into seven groups group 1
rang'ng 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

Body weight at 20 weeks of age

Age at first egg

Hen housed number and per cent
Egg weight at 32 and 40 weeks of age
Egg quality traits at 40 weeks of age
Livability

~N O 0 WD -

Meteorolog.cai observation inside the
experimental house

8 Body weight at 40 weeks of age

196

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 aiso
Increases in both IWN and IWP strains
The egg weign! also shows a margral
Increase The age at sexua! maturity
decreases in the higher pullet weight
classes Forty weeks body weight aiso
shows an increasing trend but the quantum
was lesser when compared to increase in
pullet body weight classes

Though pullet body weight is a craracter
witn  high genetic  control the
managemental conditions during the
growth phase also infiuences the trat
considerably Therefore in addition to the
genetic aspects the managemental
conditions such as fioor space feeder and
water space optimal feeaing and tunew
heaith care measures should be
mebiculously foliowed during the grower
phase so as to exploit the full layer
production potential 1n these two strains
The work Is in progress

9 Post-natal development of the oviduct
inthe Japanese quatl (Coturnix coturnix
Japonica)

(PD/12 00 06 93/VC(14)KAU/PG})

Collection of matenal has been compteted
In all 72 buids were used for the
Investigation Gross observations
inciuding bilometry and tooography 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 1s in progress
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5. Animal Products Technology

HIGHLIGHTS

® The bacienal load un the meat surface was s gnuficantly foweared by tisatment with
actic acuds the erfect of whcr was duertly nreporfional 1o the concentratien and

inversaly

® Electrical stumulation
quahty

proportional 1o ‘'he auriation  of

storage

of carcasses immrediately after slaughter enhances beef

® Yersiua pseudo tuvercuios s was Isclated from buccal cavity and tonsi's of pigs

CONCLUDED EXPERIMENTS

1 Identification of bacterial eritical points
and santibacterial effect ot actic acid
on beef carcass
(PT/07 GO 02 82/NC(18,KAU/PG)

The aim of the invest gaticn wasto dertiy
the bactenal cnifical points on beef carcass
surfaces and alsc to assess and compare
the san t zing effect of iactic acid solutions
at room temperature and at 70°C
Carcasses wom University and Municipal
slaughter houses were utilised for
identification of bactenal cntica! points
Evaluation of totay viable caunt (TVC) was
made on six difterent sites on each
carcasses The TVC observed on
carcasses from University slaughter nocuse
was lower than Municipai slaughter house
which could probably be due to the
availability of improved infrastructural
facilities and practices at University
Similarly the highest count of TVC was
observed at the neck lateral regior than at
the other tve regions This could be
attnibuted to the frequent handling of the
exposed area of the neck at the time of
staughter and 'ater The resulls of the
study indicate (hat for tdentification of
bacter:al critical ponts to evaluate the
san tary standard cf beef carcasses neck
iate at fore limb lateral bhind limb lateral
and foreriblateral are suitable as they are
found to be high y contaminated sites
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Use of lactic acid solution at 1 per cent
levei as a sanitizer for beef was found to
produce highly s gnificant sifectin bactenal
reduction  When the temperature of the
lactic acid solution was elevated te 70°C
added sanitizing effect was observed It
was concluded that washing beef
carcasses with one per cent lactic acid
soiutton preferably at 70°C will help in
reducing initial bacternal load and thus
extend the period of storage in retail
ma ket meat

2 Occurrence and survivabliiity of
yersinia In pork
(PT/07 00 43 92/VC(18)KAJ/PG)

The occurrence of Yersinia species in pigs
and also its survivaoiity n pork during
chilled and frozen storage was studied
Biomateriais collected from University
slaughter house and Municipal slaughter
house Trichur were ut lised forisolation of
yersinia

Yersinia pseudo tuberculosts could be
isolated from three out of 171 samples
screened from 38 animals Two isolates
were obtained from the buccal cavity and
tonsi! of the same animal and the third
from the tonsi of another animai  Coid
enrchment was found to be effective ir
1soiating the organism when direct plating
was not possib'e from the same sample
The study indicated that healthy pigs
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harooured Y pssudo tuberculosis In a
surviwvability study of the organism it was
observed that the organism survived upto
7 days in paik at 4°C At 15°C organism
could pe reco.ered upto 30 days aiter
noculation Ly crect piating it was
recovered on the 60th day cfter
resuscitalion  Study highlighted the
impertance of resuscitation forisolation of
yersinia from frozen meat to assess
consumer risk durnng quaiy contre!

3 Effect of acetic acid and propionic acid
on bacterlological quallty of beef
(PT,07 00 04 92/VC{18)KAU/PG;

The results nf the study indicate that
treatment of beef immediately after
slaughter with acetic acid and propionic
acid at 1 per cent and 2 per cent levels
have significant sanitizing efiect by their
bactencidal and bactenostatic effect for
storage of meat for about 9 hrs at ambient

temperature The effect was found directly
proportionalto the strength of the acid and
Inversely proportional to the duration of
storage The bactenalload 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 snit:al bacterial count

Propionic acic was found to be superior to
propionic acia for sanitation of carcasses

4 Effect of eiectrical stimalation onr beef
quality
(PT/07 00 05 92/VC KAU/PG)

The study indicates that electrical
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
qualiies at ambient temperature atleast
for eight hours

ONGOING EXPERIMENTS

1 Differentiation of meat by serological
methods
(PT/03 00 01 90/VC KAU)

The procedure for producing antibeef sera
in rabbits has been standardised The
specificity of antisera i1s being improved
and the work is in progress

2 Physico-chemical quality of buffalo
meat under refrigeration
(PT,07 00 06 93/VC KAU/PG)

No report has been receiwved during the
period

3 Technologlical evaluation of Keraice
cream
(PT/09 00 03 92/VC(5)KAU/PG)

Stud es were conducted with Keta cream
with different levels of fat substitution
Different flavours and stabilizers were also
tried for consumer acceptance
Expersmental rats were fed with Kera
cream and the levels of serum cholesterol
and trniglycende were estimated Protein
efticiency ratic feed efficiency and
estimation of energy value are also being
carfied out Work i1s In progress
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4 Preparation of Mozzarela cheese using
skim milk tilled with coconut milk
(PT/08 00 04 32/VC(5)KAU/PG)

Trials are being conducted in the
preparation of Mozzarellacheese with cow
milk in which fat 1s replaced with cocontt
milk fat The quality of the by product
whey for the preparation of drinks is
being tried The work i1s in progress

5 Effect of incorporation of condensed
cheese whey and B8lfildobacterium
bifidum in Yogurt
(PT/10 00 03 82/VC({5)KAU/PG)

Wwork has been completed and the data
are being subjected to statistical
analysis

68 Lactobacilius acidophiius as a dietary
adjunct in dahf and yogurt
(PT/10 00 04 93/VC(5)KAU/PG)

The effect of feed:ng yogurt and dahi in
rats i> being studied Serum cholesterol
andtnglyceride levels are setr g estimated
Work 1s in progress
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6. Swine, tElephant & other species

HIGHLIGHTS

® Weghi of wear ng had s gnificant effect on puberty

® [eavy weaners ~ bigh plane of diet are most efficient in feed conversion economy

and early age at nuberty

® Acdiucn of chitinin the ration of pigs helped in growth promoting and had hypohpidimic

and rypo-hales ero ic effect

¢ Oxyciozanide was found e*fective against amphistomiasis in elephants

CONCLUDED EXPERIMINTS

1 Effect of season of birth and energy
levels of feed on production
performance of pigs

ISE/01 00 01 88 VL\7)XAU,

Thirty two weaner pigs of ia ge white
yorkshire breed born in two seasons were
distributed under two dietary treatments
All the animals were slaughtered c¢n
attaining the target weight of 90 kg
Animals born i season Il were superior te
animals born in season | in all parameters
like growth rate feed efficiency average
day gamn and carcass characters® ¢s

The enerqgy fave' in the ration had a
moderate inf sen.e on the performance of
growe pigs Ar mals onNRCilevel of teed
were found to be better than animais on 15
per cent {ess than NRC levels i ali the
characteristics except for tat The overa!
results obtained indicated that unit cost ¢f
product cn is iess for animais maintained
in NRC lever of ration  Animals born in
sgason | were better than i seasont n
oroguction perfcriy ance

2 Effect of weight at weaning and plane
of feea:ng on the onset of puberty of
Digs
{SE/J2 02 a4 aVC(7;KALY

Thirty six large white yorkshire weaning
femna es of 8 ky were randomly maintaineaq
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ot three different planes of feeding with
respect to crude protein and digestible
eneigy viz (1) NRZ recommended ‘evel
as control (it high plane of 1C per cent
increase of CP and DE than NRC and (u)
a lcw plane of 10 per cent decrease of CP
and DE with respect to NRC from weaning
to puberty The heavy weaners wete
having better growthrate daily gain higher
feed intake and attained puberty earher
but the feed conversion efficiency was
lower Heavy weanrers on high plane
attained puberty earlier than animals
NRC or low plane diet In both heavy and
fight weaners LP group attained puberty
iater than the other groups Plane of
feeoing had no significant effect or puberty
attainment oestrous cycle length and
duration of pubertal oestrus but weight at
weaning had a significant effect on onset
of puterty The oveiall results suggested
that heavy weaners on high plane diet are
most efficient in feed conversinn a*iiciency
economy and attainment of puberty at
younger age

3 influence of chitin on growth and fatty
ac:d composition in grow ng pigs
(SE/08 00 01 91/VC(7)KAL)

The influence of cnitin in feed on growth
carcass characteristics blood cell count
haemoglobin serum cholesterol
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tnglycerde and fatty acid profile of muscie
were cariied out n pigs  Chtin was fed
along with standard ration at levels ofu 5
per cent and 1 per cent for expenmenial
animat.

3 gestibility ot cr thir did not ditie” between
the two gruups  The percentage cf
digeshibility increased from three months
to fie months of age and thereafter
reraired cor stant  Chitin fed groups had
sigruficantly higher body weight than
controls Exper mental an mals had higher
average daily weight than the controls
Higher bodv tength heights ard girths
and higher daily gains also were observed
Animals in the chitin fed groups rad higher
feed efficiency and had h gher slaughter
weight thar nine months of age The
dressing percentage was higher in the
expenmental graups

Tnae haemoglch n concentrat on  total
e-ythrocyta count total leukocyte count
and differentia !e1 kocyte count did rot
differ s,grufi- antly between the groups of
pigs The leve! of serum cholestero! and

trigiyceride were low in ammals fed with 1
per ce' { chitin

The fa*ty acia composition of muascle and
backiat cid hot differ between groups

The resuits revealed that chitin had growth
promoting hypolipidimie and rypochole
sterolic erfect in pigs it also improved the
degiee of unsaturation in pig meat

4 Effect of administration of iron in the
growth of early weaned pigs
{SE/07 00 01 91/VC(7YKAU)

No report recewved

5 ULtilization of elephant energy with
enhanced system of efficiency
{SE/08 00 00 91/VC(13)iCAR;

Project just commenced Report awaited

& Enzyme kinetic studies in Indian
elephants
(SE/0S 00 1 91/VC/KAU CAR)

Dizcontinued

ONGOING FXPERIMENTS

1 Parasitic infestation inindian etepharts
{SE/05 0C 01 85/VC/KAU)

To wdentify tre parasites in waptive and
wii 1 elephants 61 elebhamnis werescresped
for var sus parasiic infestation it was
cbserveg t-at 41 were positive for
strongvles 173 fur amphisiomiesis 2 for
tape worms “2 for Biv tteilepiihania

spect=s and 35 for louse infestaticn
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Oxyc ozasude at a dose rate of 3 mg/kg
body weightwas found ‘o be very effective
against cases of amphistomiasis

2 influence of age ana weight of giit on
breeding performance and feed intake
during gestation and suckiing pericd
{ &£ 10 01 83/VC/CAR/PG)

waork has ,ust started Expenmert s in
rrog ess ana the data are being co'lected

@ee
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7. Goat and Rabbit

HIGHLIGHTS

@ Synchronisation of cestrum helps in reducticn of man power requirements 1n goats

® Cenelirgrov pexened s gn ficart nfiuence cn birth weight and litter weight in ranb ts

® Local inhentance increased preweaning survivabil ty in crossbred rabbits

CONCLUDED EXPERIMENTS

1 Managementefiecta of synchronisation
of cestrus in goats
(GR/01 00 03 8 /VC/HCAR/PG)

Synchronization of oestius by two
injectior s of PGF, aipha at 11 days interva
~as carrited out in Malaban and theur
crosses with Alpine and Saanen Aftertre
rrstinjection 75 per cent of the does and
after the second mjection 160 per cert of
the does came te heat The irterval
between the injection and onset of oestrus
was 45 93 + 2 19 hours inthe case of first
and 4838 1+ 2 06 hours n the case of
second injection  The conception rate in
the contro! group following mat ngs in tirst
second and thira consecutive heats were
75 92 and 85 per certrespertively The
vonrepuon rate r the synchronised group
was 85 per cen* Gestation penod was
s grificantly longer n the treated group

There was =ignificant reduction in man
hour requirer ent forlooking after the does
and kids due io oestrus synchronssat on

2 Genetic body dimensions of Matabari
goats and its crosses in Kerala
GR/OT 20 04 31/ VvC/ICAR/PQG)

Project completed Finag report awaited
3 Cocmparative performance of pure bred,
two bkred and three bred crosses of

broiler rabbits in humid tropics
{CR/02 Gu 01 B9/ VC/KAL)

Tne data roliected over a period of three
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years was subjected to detailed analysis
Higher birth weight was recorded in Soviet
Chinchilla with a mean of 63 2 1+ 6 4 gms
At four weeks and 12 weeks Newzealand
white had the highest body weight The
lowest body weight was in Soviet
Chinchilla x local type At 24 weeks and
28 weeks highest body weight was
observedin Soviet Chinch laxNewzealand
white Genetic groups exerted significant
effect on body weight at ali ages

Gestation length was shortest n
Newzealand white x local with 31 83 &
0 83 days The longest was recorded n
Soviet Chinchilla x iocal group with a
mean of 33 13 + 0 12 days The genetic
qgroup exerted noinfluence onthe gestation
iength

Litter s ze at birth was highest in Soviet
Chinchilla xlocalgroupwith 7 1+ 1 03 and
lowest in local x Newzealand white with
4 8 + 283 Litter size was not influenced
by genetic group

Litter weight at birth was heaviest in New
Zealand white x Soviet Chinchilia and
lowest in Soviet Chinchillax'oca!l Genetic
group had a highly significant effect on
litter weight at birth

At weaning ltter size of local x Soviet
Chincilia was highest followed by pure
local and pure New zealand white
respectively The lowest litter size was
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seen 1n Sou. et Chirchilla ¥ New Zealand
white Genetc giowps had no sign ficart
effect 0 the htrer s ze at weaning

Al wean ng Sov et Chirchilla x New
Zea'a d whte had heaviest litter wergh'
tollcwved by New Zealand white x iucal
Lowest utter weight at weaning was
recorded for 'oval type  The effect of
ge .etic groups on the hiler werght at
wean ng was nol sigrificant

Mighest pre weaning survivabity was
ecorged forccal rabbits (82 25 percert)
The lowest surv vability was seen r Saviet
Trinchil a x New Zealand white with 43 5
pervert The local inherttance increased

the pre wearing utvi abmty rates

Highestdressirg pe centage witnout piuck
was scen n ocal group with 43 68percert
c:dowed oy local ¥ Sunviet Chinchu a type
with 46 92 per cert The lowest dressirg
percentage was seen i Soviet Crinchilla
group with 41 A9 per cent

B ochelricai polyiniorph sim of transfeinv

post trarsferrin ad haemaglobin wers
stugied in lucal New Zealand white and
Scviet Chinchii 2 7wo aliesgs namnely Tf A
and Tf C coninblty g 1o twe phenolypes
nemely Tf AA and T AC were obsened
The post transfernn alieles Ptf “F ara
Pd 8" contnou nyto three phenstypes

Pit FF Ptf FS and Ptd SS were observed
haemogiob.n po'ymorphicm was uot
otserved in rabb ts

4 Genetic analysis of b.dy we ght and
fitter t aits of pure bred rabbits
GR/02 00 C2 S1/VC/KAU PG

Ar expcor ment was conducted to stuay the
body weights till slaugnter and certain litte
traits and inheritance of the-e raits In
three bresds of rabbits viz  grey Giant
Soviet Chinchilla ana New Zealand white

Tre mean body we ght was highest in
Soviet Chincpilla than the other two The
efiect of sex on the body weight of rabbit
was not significant in all the three breeds
The sire and dam also affected the body
weight at each stage in alithe three breeds

The phenotypic correlation between the
body weight at different ages was positive
aenerally high ard tend to decrease as
ditferences between ages ncreased

Eifect of the breed was not sigmficant on
gestation length Litter size at birth and at
v earing were sign hicantly affectea by the
*reed Soviet Chinchila nad the lowest
Liter size at birth and atweaning Mcex mu~
pre weaning mortanty was seer ¢t Saviet
Chinchilia Mean ntter we ght at weanirg
425 higrest in Soviet Chinch lia

ONGOING FXPFRIMENTS

1 Genetlc stLu s or the immupe
response of Lroller rebbits
fGR/CZ2 00 73 ~» VCI)KAL PG

Munctan iTimure status by weyv of serem
MTLALG Lb e ¢ end wntpodyt g
buvireredt 004 & SravsbDe~ ( sease’
nt Clkteed w? is raopb Tne cef
megined ™M Loe 1esdONse WY Wway f
wotact seisty v ro Dntigrn ctbenzene
(ONCBlardPe t o2 ety ¢ (PHAMY

has beer e U} vy Y5 broter

rabbts 7o ee  wenets group s - and
R ? ¢ nfth Ab At

L 1 € a Le €. el szt o VoL

L

asd their 3ssoC ation wth trese trads
nave peen compiled The data are beiryg
analy.e i

2 A
sba~rmanties tn gos*s
w76 N 01 s VT < ALY

sUrvey on chremesomat

"neka volvp Tgara rremoszrme analysis
iyt atswere urde faker inSaaren ~lp ne
= thgr groo~es with “falaban The
karyotypes of alg e groups revea cd
m gt e sofas’usomesto meqg
~lege g 3Ll et w il a2y 2

SIFLSIE CF % n e ale st sy
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b uncsome reveaied
40 awentt mcirpnaelic gy i
mo phemes y X chr.mosome
oantiibuwed mcre thar 5 per cent nf the
totar ¢ mpirment rer gthin all te breeds
stuaies  1n2 Y chromoscme was tre
P07 5! in & mals wtr repeal breeding
raryotvi rad driireveal apy chromosome
abrorraty

maie >

3 Scuiw zconemic aspects of goat
preguriicn n different farm hoidings
{GR/27 00 01 =2 PIL({3,KAW

The vb,ect was to dentify constraints as

perceived by goat farmers and thereby to
help *echnoloqics for eff clent managemant
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ot Mafabarigoate Trewurkw 1oeiritiated
during *he rext yea-

4 Conservation sna eva'uation of
Malabari breed ot goais
{GR/08 00 T1 92/FP1 (31KAL

Malabar goats were found te be highly
proifir with 42 per cent singte birth 34 per
cent tw ns and 24 per cent triplets  The
peicentaye of Kid mortal ty was 8 per cent
against 30 per cert observed during the
previous year Thereason forthe reduced
mortality rate could be attributed to the
wooden piatform in the houses provided to
«ids
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8. Economics and Extension

EXPFRIMFNIS IN PROGRESS

Extent o® adcplion of in proved dairy
management practices by farmers of
Thiruvananthapuram village

(EE/Q7 QG 0 82 vC(B)KAL)

Tempcoraniy disc it nued
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HIGHLIGHTS

® The prote:n level in the diet of Macrobrachium rosenbergii 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

® Lowerning the temperature from 30 £ 1°C to 23 £ 1°C and maintiaining a salinity of 25
pot were found effecting in increasing the duration and survival rate of Penaeus
indicus seed during transport in oxygen packing and in tnis conditton 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

® Spiruiina fusiformis has been found as an effective substitute for fishmeal in the diet
of Etroplus suratensis

® De oiled silkworm pupae has been found a nutritionaily 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
Macrobrachium rosenbergit in pokhali field ponds

® From the biculture of Chanos chanos and Mugil cephalus in ponds at Puduveypu
production rates ranging frcm 1 493 to 1819 kg/ha/year were achieved

® The hormone progesterane injected at 0 2 mg/g body weight of the prawn has proved
to be capable of giving an impetus for ovarnian development in Penaeus indicus

® Infestation of the Isopod Ailliropus sp has been found as one of the serious pest
problem n 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 1odine) has been found
effective in containing EUS infections in fishes which were moderately ulcerated

® Macrobrachium equidens (Dana 1852) and M equidens Pillai (Jayachandran, 1989)
the two closely related populations of palaemonid prawns in Cochin backwaters were
found to possess constant characters of their own and hence they have been
separated iinto 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 Matha; 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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COMNCLLDED EXPFRIMENTS

N Mixed cwtite o1 L&tes caicsriter & d
Drsy trer Is mrssamo.cusin brackist
wale® LonLsg
T4 Agra a1 8 FLP/KALY

b= objec ive LY @, raiect was o assess
g prod rint fte 1 Loeaicsrfer in

vartkish v rer pe s where Tiapa s
wultuiea 32 = furage his v and 6 detesmir @
the gua! talive and goaniitattve p vauct on
rate of Ti apa

Repeated ex.eniments stowedthat Tiap a
s ar dea forage fish for o calca iter
Amo g the hifterent raties trieg 1 10 and
113 respecirvely of L calcantfer end O
To-sambicus w~e e found good for
attaining better grow*h and product an of
ooth the spec.es at a stocking density of
5000 ros ha

2 Effect of eyestalk ablation on grewth
ana reproducticn of Macrobrachium
equldens (Dana}

{F1 Aqua 1 21/91 2GJ KAU F3G)

The project was rarried out to study
whether eyestalk ablation has any effect
on the growth of the prawn and to assess
its influerce on the ovaran development
spawning brood development anrd
spawning

Inthe experiment conducted infemales for
a period of 60 days eyestalk ab'ation was
found to enhance ovarian development in
terms of the number of spawns per female
Fecundity absolute fecundity and
incubation period were not sigmificant'y
affected aithough a marginal increase in
absolute fecundty could be observed

in males it was found that growth rate and
cheliped development were significantlv
better in abiated ones Further contrary
to that observed in females there Is a
significant effect for destalking on growth
In maies
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3 Culture of Spliulina fus fermm s and its
evaivation as & protein s urue in the
diet of Efropuls suratens.s

F Ajua 229 PGO nnU/FPG

Th ~Ljrctive nftne experiment was mass
vaiture S fusi onmis erd to eva uate its
uttliy as a d etury prolein so r¢e *or

Etropiids surdiensis

From the cudliure done in five different
reda Zarrouk medium CFTRI medium
with procaire improved CFTR! medium
and rural waste medium it was fourd that
Zarrouk meolum s the best fol'owed by
CFTRI medwir

in the «wo mass cultihe med atested the
rural waste and sewage better growth
was observed th the former

The FCR .* E suratensts was found to be
sigmficantiy influenced by Spirulina prote'n
andthe best conversion ratio was obtained
at 35 per cent prote n level Spirtlina
crotein also increased the proten
digestibi'.ty ~ate the protein erficiency ratio
and the productive protein value

Experiments showed that fish meal proteir
inthe diet of E suratensiscan be replaced
upto 50 per cent with Soirulina protein

4 infestation of crustacean parasites in
carps
(F1 Agda 1 23/81 PGD KAU PG)

Since the student left the course no work
w~as carned cut and subsequently the
project nas been terminated

§ Effect of various growth promoters in
the dlets of Macrobrachium rosenbergii
post larvae
{F1 Aqua 1 24/92 PGD KAU/PG)

The objsctive of the study was to evauate
the growth performance and conversion
effictency of M rosenbergi with selected
hormenes vitamins and chemicals as
growth promoting substances in the diet
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and to determine the optimum level of
selected substance which show positive
response 1o better growth

Among tne various growh promotess tried
{theraxire pibain ard vagtetracycline}
axvieiracyc re snowead the bestresult wite
a specilic grow! rete of 2 62 protein
e enc, rattw of 0277 and producthve
prote " vaiue of 1347 ficerpo aton of
growth pro notersirvhe feed rao marked y
reduced the icud corversion rate of the
test prawn Lowast FCR was obta ned for
the post farvae ted with oxvietracycl ne
incorporated digt while the highest was
for the control diet tne range being 2 94
436

The aJerage survival rate durning the
expernment was 03 5 percent (he prawn
fed on cxyteuvacvcline rcorporated d et
gave the maxunuam survival of 72 ¢ Le
cent

Fiomthe experiment conducted in crder
find out the optimuir rate of oxytetracychne
for gett ngthe best result itwas found that
10 mg/100 g of feed is the optimum level

6 Conditions for oxygen - packed
transportation ot Penaeus indicus seed
(F1 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 1in
transportation In the experiment
conducted in closed type respirometers
(136 ml capacity} to study the oxygen
consumption rate at varying packing
densities (200 300 400 and 500 PL.)
sahinities (20 25 and 30 ppt) and
temperatures (30 + 1°C and 23 1 2°C; it
was found that the least oxygen
consumption rate was at 25 ppt Lowering
of the temperture from 30+ 1°C and 23 +
2°C resulted n 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
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‘n another experiment to study the effect of
packing densities salinities 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
vould pe transpoited win 160 per cent
survival upto 85 85 32 50 206 25
and * 25and 1 5 hr atambienttemperature
of 30+ 1°C respectively Withthe lowering
ot temperature from the ambient level or
30 + 1°C and 23 + 2°C the safe duration
cotid be trcreased 10 22 0 425 825
g0 625 675 and 40 475 hr
respectively atthe above packing densities
The major cause of mortaiity with increase
n packing density wdas observed to be
canmibalism

A sabinity range of 20 25 ppt gave better
sutvival rates as compared w th that of 30

ppt

Expeniments were also conducted to study
the etfect of introaucing Inert habitat
materials in the packing medium on the
durathion and survival of oxygen packed
seed with hollow transluscent plastic straw
{10 15 mm bits) in the ratio 1 2 (bit PL) in
spectally designed contamers of 600 m}
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 in the various packing densities
However this resulted in longer duration
atthe later peniod of transportationin higher
density packings of 400 and 500 PL/I

7 Evaiuation of different protein sources
in  the formulated feed for
Macrobrachium rosenbergil
(F1 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 tn the feed using the
selected source of protein

Among the f ve protein sodrces tried clam
meatl prawn head waste squid waste
squilla meat and silk worm pupae clam
meat was found to be the ideal one From
tr e experniment cenducted to evaluale the
best prote«n carpbohydrate ratio in the diet
of M rosenberg: juveniles using protein
levels of 35 30 and 25 pe:r cent and
carbohydrate levels of 20, 25 and 30 per
cent tt was found that lowering the protein
level f om 35 to 30 per cent could be
achieved by increasing the carbohydrate
leve! frem 20 to 30 per cent without
affecting the growth survival and feed
efficiency

8 Adaptive triais on culture of Clarlus
batrachus In brick fleld ponds of
Thrissur district
(F1 Agua 1 42/82 MNY KAWL

No work could be carred out under the
project due to lack of manpower and
infrastructure facilities and hence it was
terminated

8 Comparative study on certaln aspects
of the biology of Macrobrachium
equidens (Dana, 1852) and M equidens
Pillal (Jayachandra, 1989)

(F2 FB 1 05/81 PGD KAU/PG)

The study was aimed at establishing the
taxonomic status of two closely related
populations of palaemonid prawns in the
Cochin backwaters and also to study their
general biology Detailed investigations
on the morphological morphometric
meristic length weight relationship
electrophoresis and oogenesis were
carrited 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 tn the two species are
entirely different In the light of the
observations a thorough taxonomc
revision has been made and proposed
names for the two species as M equidens
{Dana, 1852) and M suicatus (Henderson
and Mathar 1910)
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10 Effect of certain pesticides on the
developmental bioclogy of a Cichlid E
suratensis (Bloch)

(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 Studies on depuration of edible oyster
Crassostrea modrasensis
(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 investigations on head drooping in
head-on processed prawns
(F4 PT 1 07/82 PGD KAU PG)

Studies on Penaeus indicus and P
monodon showed that the major
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 investigations on the effect of purging
the freshwater prawn Macrobrachium
rosenbergii In extending its Iice
storage life
(F4 PT 1 98/92 PGD KAU/PQG)

M rosenbergii collected from culture ponds
and maintained 1n large FRP tanks with
mud at the bottom and with constant
aeration were used for#he study For
purging 50 per cent of the prawns were
keptin large cylmdrocon:cal FRP tanks for
15 hrs with constant aeration and
continuous flow of freshwater 50 per cent
of the purged animals were dipped in 1
ppm chlonnated water for 1 hr and then
stored in 11 ice Analysis of stored
samples tahen at ¢ 3 5 8 and Sth day
intervals tor AAN TVB NPN acid soluble
ash TPC and sensory evaluation showed
that the prawns purged in running water
were better than the chlornne dipped and
unpurged samples
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EXPERIMENTS IN PROGRESS

1 Development of brood stock and
hatchery production of Lates calcarifer
(F1 Aqua 1 14/89 PVP KAU)

Specimens maintained as brood stock
althcugh reached a weight range of 4 5
55 kg d«d nct show any ind.cations of
advan-eu gonadal matunty Further the
annual growtr rate has come down to 145
g at the end of the 4th year against 338 g
during the 3rd year

2 Optimigation of factors to maximlise
prawn production
(F1 Agua 1 15/89 VYT KAU)

The sclinity dunirg the year decreased
drasticaily in the farm ponds making it
unsuitable for prawn culture The salinity
during the year in the prawn culture
seascn ranged frem2 9to 7 9 pptonly as
against 990 to 1473 ppt in 1992 93
Herce no progress was made unders the
project

3 Intensive culture of glant freshwater
prawn Macrobrachium rasenbergil in
pokkali fleld ponds
{F1 Agqua 1 20/90 PGD KAU)

During the year two culture trials were
carried out one on monoculture and the
other on polycuiture with fishes Under
moncculture the prawn was stocked @
30,000/ha In polyculture the prawn was
stocked @ 9 500/ha along with fishes @
3 000/haintheratio1 3 1 1 6 respectively
for Catla, Rohu Silver carp Grass caip
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 Microcystis
developed tn the pond was seffectively
controlied biologically by introducing
Eichhornia so as to cover about 10 40
per cent of the surface area

Kerala Agricutiural University Research Report 1993 94

In polyculture small quantities of groundnut
ol 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 rains in September October
the water pH dropped from 7 0 o § O due
tothe 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
prcduction A conversion rate of 366 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 aretrieval
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  Mugil 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 tre
acidic condit.ons the prawn apparently
did not show much difficulty in withstanding
the same
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Table 1 Prodictondetaisof M osenvergi
inomen culiture

-

Fo daras 17y e’ g

Hear rgpe 01 15" days i

6823 g5 s

Ltoek g aw £100 nes
¥ {50 08% e}
Ir ta size i6 < [+]
H
%Szea re ve st dg
{av 3D b¥ g
et eva 3745 nes to
4 43%
Frigucticn 137 4u kg

P cductontae 808 "akglta 1-3 i

days

4 Seiective breeding of gold ftish
Carassius auratua and breeding and
rearing of a few selected ornamental
fishes
{F1 Aqua 1 27182 PGD KAJ)

Selective breeding tnal conducted with
single tatl brass co oured male and fan tail
red corc” female gold fish showed tne
following cf arac teristics in the progeny 3
morths af*er halching 235 per cent
showed bots the maie parent
characteristics (single tail and brass colurj
and 19 43per centshowed boththe female
parent cnaracteristic {{antail and red color)
while 57 05 per cent showed mixed
characters of the parenis

As for color brass cclor wth 67 63 per
cent showeo its domunance over red color
and among the talf characteristics fan tail
with 63 60per cent was dominant Furtner
stuaies are in progress

5§ Greo# out of glant freshwater prawn
Macrobrachium rosenbergi alone and
aiong with tishes
71 Agua * 30 92 PGD kALY

An experiment on polyculture of
Macrebrachum and carps (grass carp
silver carp rchu 2nd rmingal) was startedn
October 1993 at a siocking density of
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25 (00/na at 41 ratio  Assessment of
growtr canducred atter 3 worth, showed
that win e tne owrh 6f varps was
stohisfaciory the g o .th of Lrawn wias
very fow eachr,otw 12 g

8 Cuture ot tre eari 8o £H6o0Is
suratensis » homesteat roands

F1TAG 213 9. FGD Rl

Poarieprt w o CultvRIEE T Two Talled
purisof 83me: ardiluam ¢ Vata
dersity of 5008/7a Swce the water leve

wend doewn in the poids the nsh was
harvested after aboLt 7 months  In pond

the fisk grewtoonly 8 8g wnilenponrd L
it reacted 735 g

7  Siandardization ot exygen packing and
iransporting procedu. e ot
Macrobrachium rosenberglr sead
{Ft Aqua 1 32 82 PGD KAU;

While part of the technical programme was
carried cut the rest could rot be
wndertaken for want of ihe required number
of *he seed of the required size and of a
single bioodstock

8 Induced maturation and spawning of
penaeid prawns for commercial larvail
production
(F1 Aqua 1 33/92 PGL OFK}

Since the project leader was away on
deputatior not much work was carried aut
under the project However some
preliminary testing of the effect of inducing
agerts was done and it was found that
praogesterone was capable of giving an
mpetus for ovariar devefopment in
Penaeus indicus

9 Intensive cuiture of fish In
brackishwater ponds
{F1 Agqua 1 34/92 VYT KAU,

Three culture trials  one on polyculture of
mulk fish stripped muliet and carp in the
ratio3 6 1 second on biculture of milk fish
and carp «n 14 ratio and the third on
monoculture of pearispot areinprogress
in all the three stockina was done @ 5000/
ha
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Wide fluctuations in sa'inity showed
adverse eHect or the deve'opment of
phytoplanktcn erther specific * v 1ow saline
crhizhsalnersq me Coi bined with thes
tire sraliow noture of ponds (04 0 ¢ my
<vfected growlc rate oY fistes The
exper vent & N progress

1, Produltion iechiiques for seeo of
peaiisp 2y £ aplus suratersis
EoAg a1 3562 VYT wAY

Fur roreasirg "he preduction of seed
selected numbe. of brood hishes are being
reared i separate poends Based on the
quantum of production from the ai‘ferent
stocking de-ncit s the optimum density
can pe wdertfiea based on which tne
pgroduction from ur tarea can be increased

11 Studles on the effect of turbidity on
growil and production of
brauxishwater fishes

IF1 A & 1 3€/92 PVP KA,

wn ordet to study the effect of turbid 1y on
growth and proauction of fishes an
exper ment was carried out onthe biculture
of Chances chanos and Mug ! cephal 153 1n
three ponas at Puduveypd Inpond 1 no
tidal waler exciange was allowed and
manuring andfe~d ngwere alcne inpond
2 irequert tda: water exchange was
allowed 0 add tisnal to manunng and
feedirg In pond 3 frequent tidal water
exchange was a lowed ocut without feeding
and manunrg  The production rates
obtaired from ponds 1 2 and 3 weie
respectively 1819 1781 and 1493 kg/ha/
year

Resuits showea that there was some
correlation between fish producuon and
sedimentload s ncethe maximum turbidity
was found in pond 3 with lowest production
and the minimum n pond 1 with highest
production Growth pattern of C chanos
was also sinilar However the excessive
turbidity in pond 3 did not adversely
affect the growth of M cephalus

A second expennment unaer this 15 in
progress with the two species C chanos
and M cephalus
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i2 Studies on the reproductive physiology
and induced breeding of grey mullet
{F1 Agua 1 37/92 PVP KAU,

External examination of brood fisn stock
maintained in ponds did not show any
appreciable advancemen!t in gonadal
ma unty and hence breed