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I , INTRODUCTI Oil

Cashew (P late  1) the d o l l a r  soinner o f  t r o p ic a l  

cl imates was introduced into India by the Portuguese 

and Spanish s a i l o r s  in the s ixteenth century. I t  has 

estab l i shed  w e l l  on an area of  lakh ha' c h i e f l y  in

Kerala,  Karnataka, Goa, daharashtra,  .Andhra Pradesh 

and Tamil Nadu.

For quite  some aeriod, India  held the orime p os i 

t ion  in the export of  processed kernels  with more than 

OS me r cent of the v/.-r Id supply o '  about 50, 000 tonnes 

to the internat iona l  market.

TiJ .i recent ly ,  tlr c r ' p  had not gained i t s  due 

imor*rf -ince in re.cn ir*. li an I duvc l o w n :  t and thus the 

nat iona l  producti /i.t r ">i cn:;lxv/ remained comparatively  

1 ow ( 0 . 5 kg/true ''ye a r ) .

I t  has been thought over t increase the area of  

cashew p lan ta t ion  and the curve* conducted revealed that 

land f o r  cashew p lant ing  was not su b s tan t ia l l y  a v a i l a b le  

because o f  the pressure  on the land due to other  crocs  

in va r ious  s t a t e s .

i l l  along cashew industry has b u i l t  ur» by and

la r g e  on the strength o f  the imported raw nuts from the



Afr ican  countr ies .  From 1957, the in f lu x  of raw nuts to 

Ind ia  has been increasing s tead i ly  and reached the peak 

of  2,0 3,517 tonnes in 1963. Thereafter ,  the import has 

dec l ined  steeply and reached a n e g l i g i b l e  l eve l  of  3 / 2 1 2  

tonnes in 1982. The acute shortage of imported nuts has 

led to an alarming s i tua t ion  fo r  the processing units  

and India  i s  forced to r e ly  upon her own ^reduction fo r  

making the industry a l i v e .

In th is  connection, Li: h_is been thought over to 

incre ise the share of  indigenously •. ■'reduced raw cashew 

nuts fo r  making ava i l ab le  f o r  e . r o r t  trade.

W i t h  th e  above  b..ck g r o u n d ,  l o n g  t e r n  s t r u t s  g i e  - 

h ave  be-, n drawn t o  boo./.: up the  i n t e r n a l  p r o d u c t i o n  o f  

raw  c a s h ew  .out ( r i v  . v u ,  1976) . ’ ind: r  t h i s  s t r a t e g y ,  

i t  was d e c  i d "  t o  g r o w  c i o n  U l y  r r r ig i t r d  and f e r t i l i s e r  

r e s o o n s i v e  h i g h  / i t  Id l o g  v u r L c t i n s  f o r  < x t e n s i v c  c u l t i v i -  

t  i o n .

The minikit  t r i a l s  c n d u c t e d  a l l  o v e r  cashew 

t r a c t s  with timely an ' l i e a t  ion o f  f e r t i l i s e r s  showed 

su b s ta n t i a l  increase in the product iv ity  o f  unthr i f ty  

cashew p lan ta t io n s  at farmers f i e l d s .  Many of  the 

e a r l i e r  experiments conducted at cashew Research Centres,  

v i z . ,  Vengurla (Maharashtra ) ,  Bapat la ( indnra Pradesh),  

Madakkathara (K e ra la ) ,  ind Jhagran ( ' lest Bengal) in 

general Indicated response to app l ied  hPK under d i f f e r e n t



Pi ate 1. Pseudo apple v/ith cashew 
nut





ag rcc l im ates . But the extent of  response var ied  from 

place to olace making d i f f i c u l t  for  a comprehensive 

recommendation of  f e r t i l i s e r  app l icat ions .  Moreover/ 

i t  w i l l  bo pert inent to draw the conclusions only from 

the mur.urial e :o- rime.its using c lo n a l ly  oropagated  

mater ia l  as t e s t  .'lint;'./ rather than the non d e s c r io t i ,re 

plant mate r i a l  in the experiment. In addition,  

in forrr at ion 1 : v~t to be g e n  . r hied on tho e f f e c t s  of  

f e r t i l i s e r s  on v ar ia  .* r, . • < i l l  t y *• ar anthers such as 

s h e l l i n '  o e r c : n t r i c  j i  I e r o t c  Lri aril f r u i t  ( \s:ado 

an-'i-e) in ter. ib er i -ice, : jar, ascorbic  acid cont mts

It • cd ic id  by . " : lie j • ' :  *h w-» a Ld ' 1  i "  i m i j  > r  r o l e

in aLcoho I  ic u.d i._<r- . 1 c >h > I. i • 1 >• ■/>. r  '’•* in i u r f r i '  r

,  i  i .T h u " ,  In ». .* r ‘ 1 > ;• ni •; • i Ln. > * - i j t i  n or.

orod- 'c f-  i /:. by »' ' • > . ! '  •/, >u t i ib i  *:i ‘ * . «ti t i l  i s  i t  ion

t h r o u g h  v a r l ~ " ' s  >kr/' L o b t n • i 1 . • r » j ‘ :■ a r id  t h e i r  

e f f e c t s  on / u i l L t y  l . i  jm ml ' f.  i t t  > i b u t : oi nut- and

ap l i e s ,  t h e  oxoe  r im e n t  v n  1 n i  o u t  w i t h  U v  f o l l o w i n g

o b j e c t i v e s .

(1) To study the e f f e c t  of  IJPfC nu t r i t ion  on growth 
and oroclucti »n o f  send progeny and a i r  layers

(2) To f ind  out the e f f e c t  of  nutr i t ion  on qu a l i ty  
of  nuts and apples from a i r  layers

(d) To work out the e f f e c t  of  f e r t i l i s e r s  on l r  if 
ph ys io lo g ic a l  oar m e te r s  such as chlorophy! 1 
pigments, c u t i c u l a r  r e s i s t  mce, so lub le  sugars,  
l e a f  water content, and s p e c i f i c  l e a f  weight
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(4) To r e la te  nutrient concentrations o f  l e a f  
t issue  to growth, y ie ld  and qua l i ty  
characters  oJ f r u i t s

(5) To work out c r i t i c a l  concentrations of  NPK 
in l e a f .



R ev iew  o f J H  itcratiirc



I I .  REVIEW OF LITERATURE

The l i t e r a t u r e  on various aspects of MPK f e r t i 

l i s e r s  in r e l a t i o n  to crop product iv i ty  in cashev/ and 

sore other re levant  v/oody -m:re m.iu l s  is  b r i e f  1 y 

r .viewed he r-r unck r -

' **  »  — * k- I i *-» — - i -  '' ja. v-..  ̂r ik u •.*
2 . 1 . 1  Tree share

:*•>; t  i'  **t : r . f i r  st -  r i s  t i c  f e a t u r e  t h  at

pi ('. .h be inf .. e en : - ■ : *.•; y L: ! s : •* . t " e c  ind

p e r  n r. c t  - s .  i s  f  r p. ■, ■. r  • u c m  —  .

v irki pi'i ( 1 I / ■ i r  • h v *rl : t : v n i if i wi

in  can  o'* v  fr< ' *:>< . i f  i • i ; t » « • i uf. t , it. -prow in  7

cond  i t  L’ >ns in f  ln» : v -  ’ .ii> t? > • Mtmoy t o  i 1. 1 1 " V-1 e x t e n

f o l  l ow ed  by th  !■'(« ri1 ’ i ■ ' • d'e 1i m f.h* p i  Hit. ,

2 . 1 . 2 rrer- hciqbt

of.hrowinp cond if  ions, inf  hp net tlv~ i ir mce

the c ir hew trc>- s to i I ir i"r x t e n t . In r m : in? i,

Tsik irJs (1Q 7) rru \cured t V  c m  >ny d r v  bnr:iu<f oi 

you re 7 c-iyihew t ru< s. i rawing or. » loasiy t.o s mdy lm lo 

s o i l  and r 1 ported fdn-it an 1  r nMSon.ib] y favourable

cond it ions ,  younq t rees  might 7 row u • it » n t .  oi

mn i ir f* t~i n£ r . t* IP. Lit; f 6bvr<? ( I ̂  7 7 ) I <r 'l ft , 1
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that mineral f e r t i l i s a t i o n  v/as important f o r  cashew 

growth. He observed that nitrogen and pnosohorus 

app l ica t ion  increased plant growth. However, he

e tof a i l e d  to record any increase in plant growth du 

potassium app l ica t ion .

t?.ir?.biar (1983) report -d  that app l icat ion  of  

lOOOg H to cusnew t re_s  own on sandy s o i l s  oi  

Bapatla recorded sig.n:. i antlv t i l l e r  trees  ( /,-.73 n) 

compared to SOI-: 'I _m ■ 1 ic it ion ( i . 3 3 m) or control

( l . l l  m) . He a I.:"' r r : r t .  i: th it coo l ie  if i on  of

phosnr. rue •’ >.00o m ’ f .30 r -•_cer r  d a ul ant height  

o f  i  . • 1. in 1 1.17 *. r ‘ • • • V ino_ 1 y , care •.r . t: • -» . .1 •* ~

in cm" tr  o 1 d ' • • - . ■> ] / Is u > >. .is iuo l i d

not show i . : jri: • ic i. t « f.i t ;r v.;th.

" ror-1 f r . f  j< g o i  t > I i !. r  1 1 nr  , 1 ' sr m ~ th a t

c a s h ew  r e s p o n d ' '  j.n» uir-p o f  ( d tut h> i ;h t  t o  a p p l i e d  

n i t r o g e n  -and ^ho aii - r ’ >e.

2 . 1.1 Canopy r ad ine

Tr.akar i s  (1.96 7) observed 'hat  the young c id iev  

trn^n grow i r ite lucre is j ng t ieLr canopy diameter 

by about 1 . 9  in 2 . 0  m per yv ir on a sandy loam so i l  

f o r  th: f i r s t  9-6 ye »rn u * t e r  which ;jrosth s lows ] -wr.. 

Ohler (1979) poLnted out that the growth of  the tree  

depended on the so i l  physical  condit ions *nd a 1 s on
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the f e r t i l i t y  status o f  the so i l

2.1.4 Surface area

In many of  the perennial  tree crops, y i e ld s  are 

dependent on canooy surface area.  E f fo res  have been 

made to increase the canooy s iac  by f e r t i l i s e r  apo l i -  

cat ion and to re la te  with the production in cross  

l ike  cashew, c i t ru s  and a m  . hambiar ?b?,j r -oorti - f  

that n i t r  r i .r.  .rid phosphorus had .1 siwni Jic ant e f f e c t  

in in ore as inn the canoe .* ir . .1 In c m e ; .  h o r l i c a t i  on 

of  L C jO j ’ '/trc ./’ye ar L o t . i s  c a: - '»;•»•/ surfac  re a to 

S f . I r  vh'.n coro'iri h t > cant'**; ( if. . 7 lu“ ) . Phosr/nvrusA

a p n L i c . t i u n  . t  • h r  r  . t  . o ! 0  '~f P - u ' b  r**  c o r  1 - d  t h e

u •>

a o  a l  l c  a t i o r i  *J i o  r a t -  w ,  •/ r i  • i n '  ' L c u . t  f  s e t .

I fo .  inh :? ' ra ' ' 7 ' )  ‘ i d  u f I  no i n v  i n f l u e n c e -  

on  c a n o c  e n l  a r  r . o  n f  >fi * ■ ■ d i f  • u r- n t  r- C i r c e s  and 

r i t e s  o f  p o t a s s i u m  m p 1 i.c > t i  m f-. r> i t. r n r  t r t -  r .

M n t < -  i - - '  '  ■ 1 - '  - - o o r t e d  t h a t ,  m i n e r a l  f e r t i l i s e r

app l ic a t ion  L.m hPh-ttAh, could alone

increase the- t r e e  g r o w t h  b y  dd, f b  and 1 .7 p e r  cent 

r e sp e c t i v e ly .  Roe so a n d  Koo (1 •"'& ' ̂  reported an inert a 

in t r t c  s ize o f  lt.nl. in oinr_yipr>le and '/alf-nciei or  ana 

trees  dm to n it roqrn  app l ic a t ion .  However, potassiu:n 

did not snow any e f f e c t  on tree s i z e .  Koo (1979) 

re norted that f r u i t  production increased with  NK



f e r t i l i s e r s  -and i r r i g a t io n  mainly through the increase in 

surface area o f  the canopy.

From the above reports ,  i t  could be deducted that  

the tree canopy increases v/ith the appl icat ion of  nitrogen  

and oh os oho rus f e r t i l i s e r s .

8

2 . 1 . 5  L . . idor b r a n c h c  s

The p r e v i o u s  grov/th ^ f  Din yc  i r  o l d  s h o o t s  i s  

c a l l e d  as  l e a d e r s  in  cashev/. The g r o w t h  o f  th e  can o o y  

d ep e n d s  u on t'ne number o r v i  i b l e  l e a d e r  s n o . t : - ,

M mb far  ( I j >* 3 > r  ■•ort f  h h: th  number of leader shoots 

produced per pi mt show..d •. ig.o L f Leant incrs a. a die t v 

aool Lcat ion o f  h i qlicr l e v  i. s o f  ni frog n, phosphorus and

JOt a < 1 ■ li11 .

2 . L . 6  L a t e r a l  s.ho' ,t ' ;

During the  f Lush in  : fi *ir , toll b t.p r shoot g ives  

r i s e  to 2 - 3  I i te ia l  sh'»nts ’•/Inch be u n m ic l e s  or may 

end as vegeta t ive  shoots.  linmhiar (LbRl)  recorded that 

under West Bengal conditions., implication of  400g N,

300g P 0 and 300q K 0 recorded maximum number o f  l a t e r a l s  
2  5 2

per p lan t  per year .  

Though the l i t e r a t u r e  hi the production oT leaders  

and l a t e r a l s  as in f luenced by f e r t i l i s a t i o n  i s  very  

scanty, the ind ica t ions  ire th it the vi abi l  i ty  of  leader



2.2 Light interception

A healthy cashew tree ,not  su f fe r ing  from mineral  

de f ic iency  or pest attach or other unfavourable  

condit ions w i l l  nave- a dense f o l i a g -  that arovidcs a 

heavy shade even at the- end of  thi. dry season md 

almost t o t a l l y  sunresses weed orowth. i tree having 

sparse f o l i a g e ,  th.rough which l ight  can e>. seer. indica  

some unf ivour .lole cond it i  "is (Pi d r  7, ■ • ) .  Panicles  

are produced on the tv-rrr.in'.1 '• growth on “he oer iohcr i  o 

the tree rec iv ing  n i-.irvn [uiiJig.nt. Morn a l ly ,  the 

inn* rrr.oret t r  inches v.d. .r t«i -hide Is as*. , d n et 

produce -any e a n i r ’ ee (e : iv or , 1971) .

Ph*' h a rv 1 1:i «n. .;i u 1 by th o  I ' l t lm*;  ind icate

that  the h-o i  , i r i o a !  m* I n-r a 1 i o.j t r ee  c n e e  Are le  

e f f i c i e n t  in uti I Loin f I «r r id I it ion cone ire 1 to t i l  

grow in ] c^moict  tre* o wi th d ne f >1 j i-1 .

2.1 Lc= i f  char  .c tc r i g t  Lc

2.3.1 Lea f  area indi x 

To i r r i v e  i t  c i c f  measurcmcnt o f  l e a f  » r c i  ocr



nutritional status of the tree
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2.2 L igh t  i n t e r c e p t i o n

A health'/ Cashew t r e e ,  not s u f f e r i n g  from m inera l  

d e f i c i e n c y  ~r  pest: a t ta ch  o r  o th e r  ur.favouruble  

c o n d i t i o n s  w i l l  have a dc nsc f o l i a g .  tha t  o ro v id e s  a 

he r// shade avcn a t  the end o f the dry season and 

almost t o t a l l y  sunresscs  weed grov/th. i t r e e  hav ing  

sparse f o l i a g e  , th.rough which l i g h t  can o>. seen in d ic a t e s  

s > i c  u:if r/our aole cond i  t i  os ( P l a t e s  7, : )  . P a n i c l e s  

are orod icv_d on the t -rrr.ini rrrowth on “ he o e r i o h c r i o

t r e e  r e c e i v i n g  n ar.ir,r:.vt : an l i g h t .  dorm e l  ly ,  the 

inn rrr.ost hr inches v/h .r tn shade is  d-ns*-, d • n : t  

pro luce any wan lc  ice  (C a leava r  , 1971) .

rhr . > .« r v  i t i  >ci. 1.1 ii 1 by ti'.- :v. I ' lt l i ' ir. '  i nd i c  ati

th it  to  n* r i i : 1 . i r i c  a I i * i *' s.' ■ r _i i i ' a • t t r e  c rons  i r e  1 *. s

e f f i c i e n t  da ut i  I i si r - I n i  id i d Inn coma.ire. I t o  t i l l

grow In ; c 'T' iet  ! re* w i th  d n . i d  i i j .

2. 1  fo if c h a r  .cta r i s l :  l c

2 . 1 . 1  r ,r i f  i i  i rid i ■/

To irr i ve it c ict m lsmo u n t  o f  h .a f  i r c i  r

t r e t  in ca  oew is  i '■» dj. 3 is> fir >c ms. T)c s.truct 1 vc 

guinnling met’'i *ds go a long way in d e r i v i n g  at: tin t o t a l  

l c i f  area p roduc t ion  p e r  unit: t Lrnr , Mur thy e_t a 1. ( I 1 7 9 

d eve lop ed  a r a p id  nop-dc.struct I v r  nrthod f o r  e s t im a t in g  

l e a f  area in c ishc-w by n m s u r in i  the product  o f  maximum
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l eng th  and b read th  o f  cashew l e a f .  They p resen ted  a
A A

r e g r e s s i o n  equa t ion  Y = 1.8721+0.6824 ab, where Y =

est imated  l e a f  area,  ab=product o f  maximum l e n g th  and

breadth  f o r  n o n -d e s c r ip t i v e  cashew p r o g e n i e s .  L a t e r ,

3' agawan e t  _al . (1983) recommended the mean o f  3rd,

4th and 5tn l e a f  measurement f o r  a s s e s s in g  the le-af

i re  a in cashew i r r e s p e c t i v e  c i  g en o typ e .

2 . 3 . 2  C h l o r o o h y l 1 p i g m c n t s

ditrog- .n  i s  one o f  the main in o r g a n ic  c o n s t i t u e n t s  

o f  c h l o r o p h y l l  n o l c c u l  .s and h- nee, any increment in 

th .  n i f r o g . n  n u t r i t i o n  ;oul d h*. l-< to mainta in  t h 

en l o r o  phyl L c on ten t  or ! e af - i s s u e .  i i g h  l e v e l  o f  c h l o r o -  

nhyI l lo any 1 jnt: / .*; .ri by ,nd 1 arge,  has been r  ' o r t e d

t > b e  -associated w i th  h l w h  icoduct i v i  t v . Thoug.. much 

l i t  r j t u r j r n j vai Labl . i  on tin i. o- c t  w i t l i  

re in. re  no' to c as.h_w, th- l i t  r i tu r .  iv t i 1 ibl on - l  r n n ia l  

c r o p s  l ike c i t r u s  and rn-mui Is r v i . w 1 f o r  i g n r il 

und rat mding.

\ n k a i a h  m  l o m  ( 1 9 8 3 )  s t u d i  d him c o m p a r a t i v e  P e r 

f o r m a n c e  o f  l o w  a n d  h i g h  y i e l d  r s  o l  c a s h e w  i n  r r l  ] t i > n  

to c h l o r o p h y l l  c o n t e n t  a t  C a s h e w  R e n e  i r c h  S t a t i o n ,

Bapatl  l and rep o r t ed  tha t  the t o t a l  c h l o r o p h y l l  ranted  

bctwern 0.58 -  11.71 mg/l (w i th  a mean o f  9 . 8 a mg/l)  in 

the case o f  h igh  y i e ld cp g  where as i t  ranged from 

6.61 -  0 .46  mg/l (w i th  a mean n f  7.90 mg/l )  In case o f



poor y i e l d e r s .  The average  mean y i e l d  o f  h igh  y i s l d e r s  

was 3 7 , 0  kg n u ts/ t rc e/yea r  whereas the poor  y i c l d e r s  

y i e l d e d  o n l y  2.0 k g / t r e e / y e a r .  The r e g r e s s i o n  va lue  

f o r  c h l o r o p h y l l  w i th  y i e l d  was 0.746 i n d i c a t i n g  th a t  

the c h l o r o p h y l l  con ten t  o f  matured cashew l e a v e s  would 

g i v e  a f a i r  i n d i c a t i o n  o f  the bea r ing  c a p a c i t y  o f  the 

t r e e .  They a lso  i n f e r r e d  th a t  c h l o r o p h y l l  in  cashew 

t r e e s  in f lu e n c e s  the y i e l d i n g  c a p a c i t y  o f  the geno type .

P i r t i l t h a l a i s ’n i l  L (197?) r eco rded  maximum c h l o r o 

p h y l l  a anci b in  c i t r u s  l e a v e s  due t o  ba lanced  a p o l i c a -  

t i o n  o f  hPK f e r t i l i s e r s  como ired t o  c o n t r o l .  ShimizuA

and T o r ik a ta  (1972) s tud ied  th :  c h l o r o p h y l l  c o n t e n t  o f  

Satsuma orange If aves md r e o o r t _ d  tha t  l e a f  c h l o r o p h y l l  

ranged from 6-15 mo/ i l e i f  in the c u l r i v a r s  examined. 

Lea f  c h l o r o p h y l l  c on ten t  v/as c o r r e l a t e d  v/ith l e a f  

n i t r o g e n  and both c h lo r o p h y l l  i  and b were in c r e a s e d  by 

n i t r o g e n  f e r t i l i z a t i o n .  C h lo r o p h y l l  c on ten t ,  however,  

d id  not Lncn acr a f t e r  th' l ea l  n i t r o g e n  c o n t en t  

increased  to  3 . 5  p< r c e n t .  Working w i th  1 4 C02 under f i e l d  

c o n d i t i o n s  B u t te ry  and Huzz- 11 (1977) e r.t abl i 'd ied a

p o s i t i v e  c o r r e l a t i o n  between c h l o r o p h y l l  and Pn r a t e  o f  

soybean l e a v e s .  I s h i i  and Nag a.I (1901) e s t a b l i s h i n g  

r e l a t i o n s h i p  between p h o t o s y n th e t i c  c h a r a c t e r 1 s t l e s  and 

the n i t r o g e n  c o n t e n t  o f  app le  l e a v e s  obsarved  tbht l lo » f  

Pn ra te  and l o a f  c h l o r o p h y l l  in c r ea sed  w i th  the in c r e a s e  

in n i t r o g e n  l e v e l s .

11



In nut she l l>  n i t r o g e n  f e r t i l i s a t i o n  had a s i g n i -

f  icinfc imoact in  in c r ea s in o  the c h l o r o p h y l l  con ten t  o f
^ **

many t r e e  c r o o s .  The in c rea se  in  c h l o r o p h y l l  con ten t  

e s t a b l i s h e d  r e l a t i o n  w i th  the in c r ea s e  in  p h o to s y n th e t i c  

e f f i c i e n c y  o f  apple  l e a v e s  and the  h ig h e r  c on ten ts  o f  

c h l o r o n h y l l  in  cashew l e a v e s  were a s s o c ia t ed  w i th  h ig h e r  

y i e l d  b ea r in g  c a p a c i t y .

I t  cou ld  be i n f e r r e d  l:hat h igh  y i e l d  b e a r in g  

c a p a c i t y  o f  cashew t r e e s  v/es the p roducts  o f  high 

c h l o r o p h y l l  c on ten t  . ssoc i  i t cd  w i th  e l e v a t e d  p h o to syn th e 

t i c  r a t e s .

12

2 .3 .3  Tot  il sugars

Yi Ids. o f  c r o c  ' . i  r e g u l a r l y  b e a r in g  cashew t r e e s  

i r -  n-ainly dependent on tin. cu r r e n t  o i i o t o s y n t h a t e s .

High l e v  J. o f  c - rboh yd ra te  accur.ul i t i o n  in . leaf  t i s s u e  

dur ing  f  Lowering cubstant  i a l l y  c o n t r ib u t e  t o  the 

dev-, lop  Lug ;Ln?ca. Tn burn, the r i t e  o f  aceumulat i  an o f  

carbohydrate  depends on the ac t i v e  m e ta b o l i c  phase o f  

the system under u n l im i t ed  supply o f  in p u ts .  Many 

r e s e a r c h e r s  have e s t a b l i s h e d  -1 r e l a t i o n  between n u t r i e n t  

input ,  ca rbohydra te  c o n t e n t  and y i e l d s  o f c rop  p l a n t s .

Ank liah and Rao (13*0 3) working with cashew trees  

observed that a l l  the high y ie ld e r s  (37.0 kg/tree/year )  

o f  cashew contained 7.19 per cent starch (20.0 kg/tree/  

year)  and low y ie ld e r s  6.90 per cent starch in l e a f .



They reported that the significant association of starch 

content with yield was an indication of the current 

photosynthates contribution to the yield in cashev;.

Kacharava (1975) s tudy ing  the metabol ism o f  

M-conta in ing  compounds in  satsuma orange l e a v e s  in  r e l a 

t i o n  to  da tes  o f  n i t r o g e n  a p p l i c a t i o n  obse rved  th a t  

l e a f  sugars rose sh a ro ly  in  January and February and 

dropped to  minimum in  May-June. He a lso  observed  th a t  

sugar con ten t  o f  l e a v e s  o f  p r o l i . f i c a . l l y  c ropp in g  t r e e s  

was 1-5 t imes lower  than in l e a v e s  o f  t r e e s  w i th  h igh  

c r o o . Young mandarin t r e e s  accumulated more l e a f  

ca rbohydra tes  du_ to  an in c r ea se  in tht n i t r o g en ou s  

f e r t i l i s e r s  from lOOg t o  2 0 0 g / t r a c / y c a r . ' . 'orbing on

ram go, 3ur ;  an ir-n/ an 1 arid pao (1976, 197c) r e co rded  a

red r c t i  -n in g lu e  ,nd f ru c to s e  lcve - ls  in mango l e a v e s  

dur ing  f lov/.r  bud format ion  stage  but then these  sugar 

can r. rits roar, r l ' - i rp ly  r  icIi Ln  ̂ m od  mum dur ing  i n f l o r e 

scence ' Jove 1 moment.

2 .1 .4  C u t i c u l a r  r e s i s t a n c e

Tho adaptability o f  cashew to  r  linfed agriculture 

throv/s l ight on the i n t e r n a l  physioloay of loaf to 

control tlic loss of -water. Cashew l e a v e s  are well packed 

with cuticular waxes and resins offering a high degree 

of cuticular resistance to tr i n s p i r ition losses. During 

dry and sunny periods stomata close thus arresting the 

loss of witor through the pi mt system. High cuticular



r e s i s ta n c e  in  dry land crops  he lps  in  m a in ta in in g  the 

d e s i r ed  l e v e l s  o f  wa ter  p o t e n t i a l  t o  meet the p l a n t ' s  

m etabo l ic  demands in  acute w a te r  s t r e s s .  To a 

c e r t a i n  e x t e n t  h igh deg rees  o f  c u t i c u l a r  r e s i s t a n c e  

are a lso  r e p o r t ed  to  be a s s o c ia t e d  w i th  h igh  y i e l d s  

in  rubber and r i c e .  Brag (1972) r e p o r t e d  th a t  wheat 

and pea s l a n t s  w i th  h i g h e s t  l e a f  potassium con ten ts  

had the lov/.st ra te  o f  t r a n s p i r a t i o n  s u g g es t in g  th a t  

increased  l e v e l  o f  potassium con ten t  in  t i s s u e  

r e g u la t e s  the moisture l o s s  t o  a g r e a t e r  e x t e n t .

Sz im k  and T ing  (1974) snowed th a t  the stomata 

in two sp ec ie s  o f  c i c t i  ire Very s e n s i t i v e  to  lowered  

water  p o t . n t i  al and t r  it w .t *; l o s s  v.u.r. v e r y  s l i g h t  

one. the ston at i v/.r. c l o s e d .  although the advantage 

o f  high cpid._ rm al r e s i s t a n c e  f o r  s u r v i v a l  i s  e v id e n t ,  

the import i nee o f  th i s  much an ism in d nought r e s i s t a n c e  

o f  crop', ,  whan oroduc t L v i t y  i.s imp T t  m t  vs l e s s  

o l e  i r . /os hid ■ and 1 >ronel (I '*/»,) s fa < i ied  n i '  rogen 

nut r i  t  ion of r i c e  in m l  iti. > ra h < > le  if r -hotosynthet i c  

r i t e s  m l  lu. i f  rc  r 1 s t  i n c t . Prr »t-.r isynth> t i c  r i t e s  were 

■associated w i th  le  if re si at ince ind ni t r o g i  n c on t  . nt,  

and showed h i g h e s t  c o r r e l a t i o n .  Tlv h igh c o r r e l a t i o n  

between Pn and l e a f  conductance sugges ts  th a t  n i t r o g a n  

n u t r i t i o n  l f f c c t s  l.j if p h o t o c y n t h e t i c  r a t e s  l a r g e l y  

through i t s  in f lu e n c e  on s tom ata l  r e s i s t  incr and 

a s s o c ia t e d  changes in mesophyl l  o r  c i r b v x y la t  ion .  Yoshidu 

■and Rcycs (1976) measured the c u t i c u l a r  r e s i s t  ancc in

14
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r i c e  and cons ide red  i t  as r e s i s t a n c e  o f  l e a f  su r fa c e  to  

w a te r  vaoour t r a n s f e r  when a l l  the  stomata were c l o s e d .  

They also observed  th a t  p la n ts  showing h igh  c u t i c u l a r  

r e s i s t a n c e  are drought t o l e r a n t .  S a l i s b u ry  and Ross 

(1977) r ep o r t ed  th a t  the ra te  o f  w i t e r  l o s s  o f  detached 

l e a f  f o r  some time o r  soon a f t e r  detachment i s  g e n e r a l l y  

taken is t '/p ica l  o f  the rat.- o f  w a te r  l o s s  in i n t a c t  

l e a f .  The degree- o f  r . . s i s tan c_  o f f c - r -d  by the c u t i c l e  

as in f lu en ced  by n u t r i t i o n  i s  l a c k in g  in t r e e  c r o p s .

2 .2 .5  S p e c i f i c  l e a f  v.’ _im

S n e c i f i c  L - . r w e ig h t  (5-.W) on d ry  w e ig h t  b a s i s  i s  

one o f  the imoort  mt p h y s i o l o g i c a l  t r a i t s  in  d e c id in g  

the p r o d u c t i v i t y  o f  c r  m g l i n t s .  The f  ,c t  th  .t 3 LW i r  

independent o l  l-_ i f  ire • an2 r ^ l  i ted to  n h o to rgm th c t i c  

r a t e s ,  i t  has become handy c or  th re.ee archers to  

e s t  lblis.n a n ro d u c t i  m b mod Link b . t w e .n  p h o to sy n t lK t  i c  

r i t e s  nr] 31,.’I in man,- c r i p  sm c i e s .

Mur at i (L9S1) working on r i c e  r po r ted  tha t  h igh 

l e a f  area pc r u n i t  If i f  w e igh t  w is associ  . ted w i th  low 

p h o t o s y n th e t i c  r a t e s  md low p r o d u c t i v i t y .  i>arnes e_t a l . 

(1969) noted th i t  3LW vms Independent o f  R i f  i re  i \nd 

l e a f  lge in l l f  a l f  i .  Pe arc î e t  a l . ( 1 9 6 9 ) recommended 

3LW 1 3  i  s e l e c t i o n  c r i t e r i o n  f o r  i n c r e a s in g  y i e l d  In 

i l . f  l l f  i .  fhsy observed  tha t  the- p h o t o s y n th e t i c  can ab i 

l i t y  o f  l e a v e s  was p o s i t i v e l y  c o r r e l a t e d  w i th  SLW.
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Regress ion  a n a ly s i s  showed th a t  v a r i  i t i o n  f o r  SLW 

accounted f o r  about 64% o f  the v a r i a t i o n  in n e t  

p h o t o s y n th e s i s . Bowes c t  a l .  (1972) r e p o r t e d  an 

in c r ea se  in the SLW w i th  a co r respond ing  in c r ease  

in p h o to s y n th e t i c  r a t e s  under h igh l i g h t  i n t e n s i t i e s  

dur ing the growth p e r io d  o f  Soybean. Yosh ida  and 

C a ron .1 (1376) s tudy ing  the n i t r o g e n  n u t r i t i o n ,  l e a f

r e s i s t a n c e  and l e a f  o h o to s y n th c t i c  r a t e s  o f  the r i c e  

p lan t  e s t a b l i s h e d  s i g n i f i c a n t  c o r r e l a t i o n  between 

l e a f  n i t r o g e n  con ten t ,  SLV7 and net  photo s y n th e t i c  

r a t e s .  Marini, and Harden (1981) obse rved  th a t  in 

a o ' l c s ,  SLW was a r i t  able index o f  the n re v iou s  

env ironncn t  of: !•_ : f . They c -aid a lso  c s t . b l i s h  a 

p o s i t i v e  m l  s i g n i f  : c -nt ri ] i t i  -n betwe .n SL'W .and net

photosyr. the t ic  r it*, e.

i t  i s  thus S'  fh it  o h  W is  d i ;t. r t l ' '  1 ate .1 to  

ne t  r-faotosyn t h*.. t i c  r it; oi ChK hh j ’ igh i t  does not t o r " 1, 

an and jx  t  > t. - - roe i '■. h I t i- i -r 1 i11 ■’ t i v i ty i n s- ’ "k c r  <̂ s 

The raJm .» nu tr ien t  it . 11 f. 1. - nf  i i i b en . Is  h is  y e t  

t o  he i d e n t i f i e d  in inor  as inn th- Si,W ,nd i t s  

r e l a t i o n  hi the p r o d u c t i v i t y  i t  woody pe ren n i  it ire* 

c rop s L i ka c a s hi;w.

2.4 Y i e l d  a t t r i b u t e s

2 .4 ,1  F lush ing  behav iou r

Normal ly  shoot  g row th  occurs  in  cashew through out 

tha yo i r  unde r  w e l l  d i s t r i b u t e d  r i i n f e l l .  U su a l ly  2 -a
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psr iods  o f  major  shoot growth are d i s t in g u i s h e d  accord ing  

to the seasonal  p e r i o d i c i t y .  Galang and Lazo (1936) 

observed  s e v e r a l  f lu s h e s  o f  cashew grow ing  in Bataan, 

P h i l i p p in e s ,  the f i r B t  f lu s h e s  were produced in  March 

rafter the f r u i t i n g  season was o v e r .  Jordan and Crone 

(1942) have mentioned a th i r d  seasona l  growth s tage  in  

In d ia ,  t h a t  may c o in c id e  w ith  heavy r a in s .  B igge r  

(1960) s tudy ing  young t r c o s  in  Tanzania,  observed  th a t  

maximum growth took  p la c e  dur ing the r a in  season from 

January to A p r i l ,  Rao ind Htsan (1957) noted two main 

a c f i v .  growth phases on w^st c o a s t  o f  In d ia ,  one 

beg inn ing  in October  sad l a s t i n g  u n t i l  J muary, p r i o r  

to the f l o w e r in g  stag., and anoth .r  one b . t w e .n  March and 

May. Massive  shoot grow*h at the end o f  the r a in y  

sc is on o r  it the beg inn ing  o f  the dry  season, j u s t  b e f o r e  

f l o v ;u r im  is  a q nerd .  nh nua.nan in d i m  a'ur w i th  

marked di~/ and wet seas >ns. The 1 • ngth >1 thv shoot  

dcp. rids ori fa I a • growth vir four o t the t re .  and con sequ en t ly  

on grow L ng coi id i t ion s .

2.4.7, P r e c o c i t y  o f  f lov;r :r ing

P r e c o c i t y  p la y s  i o n i o r  r o l e  in b o o s t in g  th r y i e l d  

o f  young c lshcw p i  int . . t imms, Although p r e c o c i t y  i s  a 

9 ® ^ c t l c  f  i c t o r ,  i t  i s  h i g h l y  i n f  lucnced by tin. g row ing  

c o n d i t i o n s  ind gene r J h ea l th  o f  the tre-  . Such t r e e s  

produce t h e i r  f i r s t  crop  worth h a r v e s t in g  at tho age o f  

three  y e a r s .  Northwood (1967) from the  obne.rv i t i o n s  that
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he had c o l l e c t e d  on cashew t r e e s ,  concluded t h a t  some 

t r e e s  apoeared to  be c-arly b ea re r s  and some l a t e  

b ea r e r s .  L e f e b v r e  (1973) showed th a t  dur ing v e g e t a 

t i v e  s tage ,  n i t r o g e n  and phosphorus were the  most 

important e lements  where as potassium p layed  on ly  a 

minor r o l e .  There was a s t rong  i n t e r a c t i o n  between 

n i t r o g e n  arid phosphorus. S e e d l in g s  r e c e i v i n g  n i t r o g e n  

and phosphorus deve loped  much more v i g o r o u s l y  and 

f low e red  much e a r l i e r  than u n t rea ted  ones.  At 2. 5 y ea r s  

age, 35 p e r  c e n t  o f  t r e e s  f l o w e r e d  due to  N and P 

app l ic  . t ion  o v e r  nu l l  nor c en t  under c o n t r o l .  At: 3.5 

yea rs  age, i t  w is 87 per  c _n t  o v e r  8 p e r  c e n t  in  c o n t r o l  

and at 4.5 y ea rs  age 1 00  per  c^rit f l o w e r in g  was 

observed  i t  M, P l p o i i c i t i o n  o v e r  31 per  c e n t  in  c o n t r o l . 

Motskobi . i l  (1073) s tud ied  th>_ growth and deve lopm ent  

o f  mandarin t r e e s  in r«.-l i t i o n  to  f e r t i l i s e r  a p p l i c a t i o n

•and repo r t ed  th i t  the t r e e s  r e c e i v i n g  HPK and Ca advanced 

c ropp in g .

In g- r. .r i l ,  i t i s  ohs> rvi d Lh it tlu p r e c o c i t y  o f  

cashew cou ld  be i n f l m  need through p rope r  manaqmcnt 

o f  f  e r t i  l i s e r  anpl i c  i t l o n ,  . 4  cornu.act d i r  d ion o :  

f l o w e r in g  p e r i o d  is  lmnort-ant in cashew in v i ew  o f  the 

chem ica l  c o n t r o l  o f  i n s e c t  p e s t s  and h a r v e s t in g  o f  the 

r ip e  nuts .  Wide v a r i  at ions have b e n  r e p o r t e d  in  cashew 

w i th  r e s p e c t  t o  the f l o w e r in g  phenomenon.

(  Rao and Has an (1157) s tu d ied  the f l o w e r i n g  pheno

menon o f  f i v e  cashew t r e e s  md r e p o r t e d  th a t  from the



date  o f  appearance o f  the f i r s t  f l o w e r s ,  th e re  was an 

average p e r io d  o f  t h i r t y  two days f o r  a l l  p a n i c l e s  t o  

s t a r t  f l o w e r i n g .  However,between the  t r e e s  the  p e r i o d  

v a r i e d  g r e a t l y  v i z . ,  17, 17, 19, 41 and G5 days 

r e s p e c t i v e l y .  Ohler (1979) r e p o r t e d  from the obse rva 

t i o n s  made in Jamaica th a t  the  f l o w e r in g  p e r i o d  was 

f o r  two and a n a i f  months and th a t  the f l o w e r i n g  peak 

reached about fou r  weeks a f t e r  the appearance o f  the 

f i r s t  f l o w e r s .

The wide v a r i a t i o n s  in  the degree  o f  f l o w e r i n g  

might p robab ly  be due to  the g e n e t i c  v a r i a b i l i t y  among 

the p opu la t ion  observed  by v a r i o u s  workers .  The scope 

o f  narrowing the s t r e t c n  o v e r  f l o w e r in a  r e r i o d  due to  

manioul- i t ions in the n u t r i t i o n a l  s ta tu s  o f  the  cron 

i n v o l v i n g  i s i n g l e  g_notype  i s  y e t  to  be s tu d ie d .
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2.9 . 1  Rruit; volume

Though f r u i t  volume i s  g e n e t i c  i l l y  a dominant 

f e a tu r e  among d i f f e r e n t  g eno types ,  w i th in  the g i v e n  

c u l t i v a r ,  the app le  volume d-prndr. ma in ly  on the 

g row ing  c u id i t i o n s  and the number o f  f r u i t s  produced.

Koo and Reese (1973) obse rved  that  a p p l i c a t i o n  

o f  potassium to  v a r i o u s  c i t r u s  c u l t i v i r s  in c r ea sed  

the f r u i t  s i z e .  rhey also obse rved  th a t  i n c r e a s in g  

love  13 o f  n i t r o g e n  a p p l i c a t i o n  dec reased  f r u i t  s i z e  in 

Hamlin, p in eap p le  and v a l a n c i . i  o ranges  ( Roe so and Koo,



1975a ) . Forshev and E l f v i n g  (1977) working w i th  McIntosh 

app les  e s t a b l i s h e d  the r e l a t i o n s h i p  between f r u i t  s i z e  

and f r u i t  number. Increased  number o f  f r u i t s  p e r  t r e e  

s i g n i f i c a n t l y  brought down the f r u i t  s i z e  in  th ese  

app les .  Koo and Reese (1977) recorded  small  f r u i t s  o f  

c i t r u s  when f e r t i l i s e d  w i th  h ig h e r  r a t e s  o f  n i t r o g e n ,  

whereas potassium a p p l i c a t i o n  in c r ea sed  the f r u i t  s i z e .

The r e s u l t s  i n d i c a t e  th a t  a p p l i c a t i o n  o f  n i t r o 

genous f e r t i l i s e r s  reduces the f r u i t  s i z e  by way o f  

i n c r e a s in g  f r u i t  number in apples and c i t r u s  where as 

the same was increased  w i th  the in c r e a s e  in  the l e v e l s  

o f  ootussium.
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2 .5 .2  ? rv: j t  we i g h t

Qual i ty  o f  the lpo le  de te rm ines  the m a r k e t a b i l i t y  

o f  produce f o r  i n d u s t r i a l  purposes .  Hence,  an average 

to  he r/ ie r  f r u i t s  in c ishew fa ten a good market p r i c e  

comp j  red f L l t h y  aril . l i g h t e r  i res its .  Th 'ugh f r u i t  s i z e

i s  a dcpenrkot f a c t o r  on th n 'mber o f  f r u i t s  Produced 

under nomax rn an \ joinen t,  the n n  cou ld  be ma in ta ined  

at h igher  l e v e l s  o f  f e r t l  l i s i t i  »n wifdiout hampering the 

product ion  o f  f r u i t s .

In g e n e r a l ,  d i f f e r e n t  v a r i e t i e s  o f  cashuw produce 

d i f f e r e n t  w e igh t  o f  f r u i t s .  Though f r u i t  w e ig h t  among 

the v i r i e t i e n  i s  a g e n e t i c  t r a i t ,  i t  i s  a l s o  In f lu en ced  

by the grow ing  c o n d i t i o n s .  Under l g i v e n  se t  o f  g e n e t i c
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m a te r ia l ,  t r e e s  y i e l d i n g  h igher  number o f  f r u i t s  no rm a l ly  

produce sm a l le r  f r u i t s  (Ohler,  1979) . K i e l y  e t  a l .

(1972) r epo r ted  v a r y in g  e f f e c t s  in  the f r u i t  w e ig h t  w i th  

the increase  in  the a p p l i c a t i o n  o f  n i t r o g e n  t o  V a le n c ia  

orange t r e e s .  They observed th a t  in c r e a s in g  l e v e l s  o f  

potassium inc reased  i n d i v i d u a l  f r u i t  w e ig h t .  Hernandez 

(1979) working w i th  V a le n c ia  oranges  r e p o r t e d  t h a t  h i g h e r  

l e v e l s  o f  n i t r o g e n  reduced i n d i v i d u a l  f r u i t  w e ig h t .

From, the f o r e g o in g  l i t e r a t u r e ,  i t  i s  understood 

tha t  n i t r o g e n  in c rea ses  the t o t a l  number o f  f r u i t s  a t  

the c o s t  o f  i n d i v i d u a l  f r u i t  s i z e .

2 .5 .7  Ju ic e

Juicy f r u i t s  are -w_.il p r - f e r r e d  in squash and fenny 

in d u s t r i e s  than pulpy f r u i t s .

Loots  (l-'i / 2J r e p o r t ed  tha t  iu ic e  c o n t e n t  o f  cashew 

lpo le  r  in |</J from o f . 9 -  97.9 nU  c en t  and the 

d i f f e r  - ' ices in c o l o u r  o f  flu. pseudo ipple  d id  not b r in g  

marked v . r i  ition in ju ice  per c e n t .  th i ts ,  md Koo ( I960 )  

work ing w i th  V iJ r n c i  i c r i n g e s  cou ld  not  in c rease  the juic< 

con tv. nt p e r  f r u i t  by increased  n i t r o g e n  and phosphorus 

a p p l i c a t i o n ,  where \s, Azzony »_t  a .1 . (1970) r* .ported an

increase in the  juice co n ten t  o f  nava l  o r  in'’«_ f r u i t s  due 

to a p p l i c a t i o n  of lOOg u ru a/ t rc e/yca r . Moss (197?) 

observed that high l e a f  potassium content was associated 

with Low fru it  juice content of naval oranges. However,
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high  l e a f  phosphorus was p o s i t i v e l y  c o r r e l a t e d  w i th  j u i c e  

con ten t  o f  o ranges .  In c rea s in g  the l e v e l  o f  n i t r o g e n  

a p p l i c a t i o n  t c  ttamlin, p ineapp le  and V a l e n c ia  oranges  

(Reese and Koo, 1975, 1975a) and to  satsuma orange t r e e s  

(Kodama e t  a l . 1977) in c reased  the same. Koo and Reese 

(1977) r ep o r t ed  th a t  II and K in c reased  j u i c e  c on ten t  o f  

temple oranges w h i l e  L'mbleton, ejs a l .  (1980) observed  

th a t  an i n c r e i s e  in  l e a f  n i t r o g e n  con ten t  o f  V a le n c ia  

orange t r e e s  brcught down f r u i t  j u i c e  c on ten t  whereas an 

in c r ea se  in l e a f  potassium con ten t  in c r ea sed  the  same. 

Thus, c e n t r o v e r s i a l  r c n o r t s  e x i s t  on the e f f e c t  o f  

f e r t i l i s e r s  on j u i c e  c on ten t  o f  f r u i t s .

2 .5 .4  T o ta l  s o lu b le  s o l i d s  (T .S .3 )

Es t im at ion  o f  T .5 .S .  i s  m easy and h-mdy t o o l  to  

i d e n t i f y  the genera ]  q u a l i t y  o f  the f r u i t s .

S i t e s  and Dessye t  (1952) r e p o r t e d  th a t  in c rea sed  

a p p l i c a t i o n  op potassium to v .ll 'Uici i jivi hamlin o ranges  

increased  the T..3.3.  in f r u i t  j u i c e .  Roitr.  and Koo 

(1960) found tha t  r . o . b .  was in c r ea sed  'with the in c r e a s e  

in n i t r o g e n  and potassium f e r t i l i s e r s  w h i l e  S tew ar t  a t  a l .  

(1965) d id  not  r e p o r t  any s i g n i f i c a n t  d i f f e r e n c e s  in 

T . 5 . 5 .  o f  V a le n c ia  orange  f r u i t  j u i c e  by the u p r l i c i t i o n  

o f  d i f f e r e n t  l e v e l s  o f  n i t r o g e n .

K i a l y ,  o t  a l . (1972) d id  not obse rve  any c o n s i s t e n t  

trend in T .S .S .  o f  V a le n c ia  orange  ju i c e  due to  Inc reased



l e v e l s  or  n i t r o g e n  whereas T .S .3 .  was reduced due to  

a p p l i c a t i o n  o f  increased  l e v e l s  o f  po tass ium , Reese 

and Koo (1975 and 1975a) and Koc (1979) r e p o r t e d  that  

T .S .3 .  was increased  in  oranges  due t e  in c reased  

l e v e l s  o f  n i t r o g e n  whereas in c reased  potassium r a t e s  

were a s soc ia t ed  w i th  low s o lu b le  s o l i d s .

Krishna e t  a l .  (197e) r e p o r t e d  th a t  T .S .S .  in  

Kagz l  l i n e  f n i t  j u i c e  came down w i th  the  in c r e a s e  o f  

n i t r o g e n  l e v e l s  beyond 4C-Og/tree/year. Embleton e t  a l . 

(19r 0) r epo r ted  th a t  an in c rease  in  l e a f  phosphorus 

con ten t  reduced T .S .S *  in  V a le n c ia  orange j u i c e .

K i t r o g en  in g e n e ra l  seems to  have ar. e f f e c t  in  

in c r e a s in g  T .S .S .  in f r u i t s #  v:herf as potass ium had* the 

r e v e r s e  t r en d .

2 mS.o Re .cti  n of iuic*-

re i c t i o n  i s  vie o f  the c r i f _ r i . a  f o r  t j le 

D-’.lii: j h l l i t y  ir' 1 marine t a b i l i t y  »f my f r u i t .  Though 

cashew ipoT 3 nr j lu c t i  m ! .i [ r  II i is  ib *ut one m i l l i o n  

ton nan per /r ir,  c <umm-t 1  an -■f m u le  in i t s  o r i g i n a l  

nature i s  /ery much 1 .LnLfc®': d m  to  h igh a c id i t y  ai)d 

tann ins  p r e s e n t  in the f r u i t  ju ice#  Hence, any e f f o r t  

by way ©f  reduc ing  the a c i d i t y  s f  fchr- f r u i t  iu i c c ,w o u ld  

d e f i n i t e l y  f e t c h  a h igher  degree  o f  don^umotl n in  most
i

o f  the i r o n i c a l  c o u n t r i e s .
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Lopes (1972) analysed v a r io u s  types  o f  cashew 

apples from d i f f e r e n t  p a r t s  o f  Mozambique and r e p o r t ed  

th a t  the f r u i t  j u i c e  a c i d i t y  v a r i e d  from 4.1 to  4 .7 .  

Moss (1972) s tud ied  tne r o l e  o f  potassium in  d e t e r 

mining the f r u i t  q u a l i t y  and observed  t h a t  h igh  l e a f  

potassium was a s s o c ia t ed  v/ith h igh  a c i d i t y  in 

Washington and l a t e  V a len c ia  o ranges .  High l e a f  

phosphorus con ten t  was a s s o c ia t e d  v/ith lov/ a c i d i t y  and 

p o s i t i v e l y  c o r r e l a t e d ,  where as h igh l e a f  potassium 

l e v e l s  were a s s o c ia t ed  v/ith h igh  a c i d i t y .  Moss (1975) 

r ep o r t ed  th a t  l e a f  pDfassiuni was in c reased  due to  

high dose o f  n i t r o c e n  a p p l i c a t i o n  and h ig h e r  K and Me 

in turn were as roc i  i tcd w i th  f r a  i t  a c i d i t y  o f  c i t r u s  

c u l t i v a r s .  Reese and rloo (1 75 and 1575a) s tu d ie d  th c

response o f  h tmlin, :d ncepp.1 e and V a le n c ia  o ranges  and 

rep o r t ed  th a t  h igh a c i d i t y  in the- f r u i t  was assoc ia ted  

w i t  high l e v e l  o f  p. t i s s iu m  in p l i c  i t i o n . Ko o and 

Re se ( i d ? / )  md L n b l " t o n  e_t a i . ( 1 '8 0 )  c o m  irraed tha t

potassium ipp l .Lc i t ion  i n c r  i .od the i c i d i t y  o f  orange 

f r a  i t s .

The r e s u l t s  show tha t  i p p i i c a t i o n  o f  n i t r o g e n  

-md potassium in  g e n e ra l  in c reased  a c i d i t y  where as 

phosphorus dec reased  the same.

2 .5 .6  Sugar c o n t e n t  in  f r u i t

Pa l  i t  a b i l i t y  o f  cashew annles,  main ly  depends 

upon the  sugnr-aa id  r a t i o .  Sugar c on ten t  o f  the app les



i s  f u r t h e r  important in fenny making in d u s t r i e s .  Thus 

any -attempt t o  in c rease  the sugar con ten t  o f  apo le  

j u i c e  would d e f i n i t e l y  in c rease  the  consumption o f  raw 

apple  and m a r k e t a b i l i t y  f o r  fenny making on i n d u s t r i a l  

b a s i s .  This would he lp  the fa rm er  t o  d ispose  o f f  t h e i r  

raw f r u i t  on an economical  o r i c e  s t r u c tu r e .

Ventura and Lima (1958) i d e n t i f i e d  g lu co se ,  

f r u c t o s e  and sucrose as the p r i n c i p l e  s o lu b le  sugars  in 

f l e s h y  oeduncle o f  cashew. Y e l l o w  casr.ew app les  were 

found to be norc sweet and l e s s  a s t r in g e n t  conoared tn 

red one:  (/\lbu-[uc-r-fue cm a l . 196? ) .  They a t t r i b u t e d  

the r e m a n  f o r  sweetness  to the h ig h e r  c on ten t  o f  

s o lu b l e  sugars and lower  l e v e l s  o f  ta n n in s .

bones (1972) an b y s e d  easncw a?" li- s f o r  th<_ir

chi-- i i c a l  const i tuent , ' :  from var.i  -us cashew grow ing  t r a c t

of r*(0 7, inbi '/ue i r i ' i  tound tli-at the t o t  i l  sue i r r  v i r i e d

from .7 ! o  10.5 p * r  c e n t .  Moss ( I  9 7 P ' im or.-'Le ] t h a t

ni-jh.-.r oont nt o f  I e_ • i f  im s  _*n ’need s o lu b l e

sug irs in Wise i i. r ir 7 ton n 1 y l <>r in i«.s. I inuro . t  a l .

(1 1 *) or■ s<-r v : } 1.11 a I.ncr1 iri d l e a f  Dihmgnri in

p e r s i m m o n  o r  m g r  t r r u  s i n c r e a s e d  f r u i t  s u g a r s .  Hug

6 t  al_. ( 1 V75) r ep o r t ed  f rnct .ose ,  cjlucosi and n n l to s c

b es id e s  some a c i d i c  substance*  as Lnc p r i n c i n l c  sugars

in  c ishcw l p p l c ,  r*dso.ci.bintf the r h e m ic i l  c a j o r h  t i  >n

o! the pseudo an p l r ,  bh.lf r (l-*>7 ») r - p o r t e d  up to ten

p e r  con t  sugars In casnew f ra  I t  j u i c e ,  most ly  in the 

form rtf j nvorhuel aaig^irs .
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Singh e t  a l .  (1977) observed on in c r ea s e  in t o t a l  

so lub le  sugars in langra  mangoes w i th  in c r e a s in g  l e v e l s  

o f  n i t rogenous  f e r t i l i s e r s  from 2 0 0g to  400g/ tree/year  

in  Bangladesh. Hernandez (1979) r e p o r t ed  a decrease  in  

sugar c on ten t  o f  V a len c ia  oranges  due t o  in c r ea sed  l e v e l s  

o f  phosphorus.

Though some l i t e r a t u r e  i s  a v a i l a b l e  on f r u i t  

sugar in cashew, no l i t e r a t u r e  i s  a v a i l a b l e  as to  how 

the f r u i t  sugars are in f lu en ced  by f e r t i l i s e r  a p p l i c a 

t ion  .
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2 .5 .7  A sco rb ic  acid con ten t  o f  apples

C ishew f r u i t s  are i r i c n  source c f  a s c o rb i c  a c id .

Or. an average,  the c ishew ‘.pule i s  found to c on ta in  

asco rb ic  ac id  at the r a t e  e t  1 ! r >- 5 o 0 m g / 1  . V q  o f  f r e s h  

f r u i t . Lopes (197 i ) r e p o r t e d  a b -> u t 350 mq o f  a s c o r b i c  

■acid/Id* >g f r e sh  f r u i t .  Lc opined th 1 1  i s c o rb i c  acid 

c on ten t  v t r io s  deirndJ.nn on the ugr jc 1 L.a it  e . Ch ampa); am 

(19f ) l )  working on th» «.!« ve lopment of cashi w apples ,  

r e co rded  i progrt. rjsiv* Lncr isu in a s c o r b i c  ic 1 1 c on ten t  

up to 2 7- . 75 rng/lO'v j f n ) i 1. w i ta in  55 days i f  t e r  p o l l  tn i—

t i o n .  Enbioton o t  a l . ( L PiO) r ep o r t ed  t i n t  f o r

v i l e n c i  i o ranges  incr* i s in g  Lc i f  potassium increased  

a s c o rb i c  acid c o n t e n t .  S l i m  a  a l .  ( l l>77) fram 

Bangladesh re j o r t rd  th it  a s c o rb i c  ac id  c o n t e n t  o f  lang ra  

mingoes was in c reased  dun t o  a p p l i c a t i o n  o f  n i t r o g e n .



2 . 6  Nut c h a r a c t e r i s t i c s

For any cashev; industry ,  medium s i z e d  nuts are o f  

paramount importance f o r  i n t e r n a t i o n a l  markets f o r  f e t c h 

ing a h igh  premium. Hence, the i n t e r n a t i o n a l  p r i c e  

s t ru c tu re  mainly  depends upon the average  s i z e  o f  the  nut 

and k e r n e l .

2 .6 .1  Nut we igh t

Large v a r i a t i o n s  in the  nut w e igh t  e x i s t  among the 

genotypes o f  cashew and the v a r i a t i o n  w i t h in  the  genotype  

i s  main ly  a t t r i b u t e d  to the growing c o n d i t i o n s .

From B r a z i l ,  P o ix o to  ( I960 )  r ep o r t ed  nuts as b i g  

as 30g. C o r r . i  i (176a) c '■'ti.n atad the average w e ig h t  o f  

nut to- be Jb'"if; 6g v/ith i r ua t _ of. a —7g. L e f c b v r e  (1963 ) 

from »! ad ag a sc ir ■>< r> r ' r_d not:, v t ry ing  from ?. 95-4 . 67q . 

O ocche t t i  and Mor.ell . (1 >67) r-.corda-cl v . i g h t  o f  nuts 

to  / try f r o  . 2 . 6  to  6 . j  j  v; ith li r / w  ni-. w e igh t  o f  4 • 8g 

p t r  n u t  L n r »n m i .  >. 0 Lu l i  tn-j n< 1 . v imo U :u  (1976)

co 1 1  eg tad trie nuts f r  ea niru nini* >~ii • m. 1 r e p o r t e d  tha t  

the nut w e igh t  v a r i e d  from i. b in  d.- lg. M imbi ar ( 1 9 8 1 ) 

r e p o r t - d  that  i n c r c a s i n 7 l e v e l s  o f  n i t r o g e n  from O-iOOOq 

o r  phosphorus from 0-40Oj  o r  p ' - t w s iu n  from O-lOOOq 

d id  not in f lu e n c e  the ••/eight o f  i n d i v i d u a l  nuts on the 

sandy loom s o i l s  o f  Dupatla.

The data on nut size as influenced by f e r t i l i s e r s  

arc me agre.

27
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2 . 6 . 2  Hut d e n s i t y

In any p l a n t in g  programme h e a v i e r  nuts are p r e f e r 

red f o r  va r iou s  s e e d l in g  p roduc t ion  than l i g h t e r  nuts 

and on in d u s t r i a l  va lue  always h e a v i e r  nuts r e c o rd  more 

s h e l l i n g  percentage  and thus y i e l d i n g  more k e r n e l .

In t h i s  context/ Auckland(1961) i n v e s t i g a t i n g  nuts 

f o r  p la n t in g  programme fram d i f f e r e n t  cashew v a r i e t i e s ,  

found th a t  l a r g e r  nuts were af lower  d e n s i t y  than medium 

nuts.  dorthwooc! (1  a67) r  jaorted th a t  the d e n s i t y  o f  nuts 

depended upon growing c o n d i t i o n s  apart  from g e n e t i c  

c h a ra c t e r s .  He i d e n t i f i e d  nuts r i n g i n g  from 1.025 to  

1 . 050q/nl under ne i l t h y  c o n d i t i o n .  O h le r  (197 ( ) r e v i e w in g  

the work on c lr.hew gained th a t  re sc arcn aspec ts  or. 

Improving the d e n s i t y  af  nuts 'end not gone t h o r o ' . g h l y .

In genera l/  genstyr Lc / i r i  i t i o n s  e x i s t s  in c a show 

in reg ird to  the- d e n s i t y  o f  th. nu ts .  Thi v u i i t i o n  

•/ithin genotync i s ic o in t-  d riu _ t  improper * i l l  inn o f  

the c a v i t y  of. the nut wLtli !• v. l o p in g  r  >f;yl , dons . ( P la t e  1 )

2 . 6 . 3  S h e l l i n g  n e r o  n> ig<

From the in r lu s t r i i l  poLnt of v i ew ,  kerne l  to  nut 

r a t i o  i s  in import int t r a i t  in cashew f o r  harness ing  

more e d i b l e  k e r n e l .  As the kerne l  i s  the  most import  mt  

p a r t  o f  the nut, a marg inal  d i f f e r e n c e  in s h e l l i n g  p e r 

centage- c in dwindle  the cashew in d u s t r y .
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Auckland (1961) r e p o r t ed  th a t  in cashew the  k e rne l  

to  nut r a t i o  v a r i e d  up t o  34 per  c en t  in I n d i a .

R o cch e t t i  and M ose l le  (1967) analysed cashew nuts from 

Tanzania and r e p o r t ed  the average kerne l  p e rc en tage  t o  

be 29 but v a r y in g  from 23-43. However, Oh ler  (1979) f e l t  

th a t  once the p l a n ta t i o n s  ware e s t a b l i s h e d  from v e g e t a -  

t i v e l y  prooaga ted  m a t e r i a l ,  a much h ig h e r  g e n e ra l  

average o f  kerne l  might be achieved than from a h e t e r o 

genous p op u la t io n .  He f u r t h e r  expressed  t h a t  l i t e r a t u r e  

on the e f f e c t s  o f  grawing c o n d i t i o n s  on s h e l l i n g  pcrcc-ntage 

was l im i t e d .

2 . * 3 . 4  K e r n e l  p r o t e i n
A

The q u a l i t y  o f  the kerne l  i s  d e c id ed  by i t s  p r o t e i n  

and l i o i d  con ten ts .  Though l i t e r  i tu re  on t h i s  aspect  

i s  scanty  as to  how the prot'. in  c on ten t  v a r y  w i th  the 

n u t r i t i o n  i l  r.tat;us of  the p] s t a t i o n ,  sore genera l  i n f o r 

mation in rev iew '  d ir under.

Cmti<y.i kernel  p r o t e in  w is r e p o r t '  d to  bt 2 1  ner  

cen t  by Ad r ian -  ( ' 9 2 *,), p.pni , md Subrfom any .an (1959 ) .  

Mohip i fcr i ,  e t  a l . (1*72) m Jy.se.! cashew k e rn e l s

col l e c t e d  from thn e x i s t i n g  c ishtw v i r i o t i t - s  in  Lndia and 

report*-.d th a t  the k e rn e ls  o f  d i f f e r e n t  geno types  v a r i e d  

from 13.11 to 25.03 per  c en t  Ln t h e i r  p r o t e i n  c o n t e n t .  

Ankalah (1900) r e p o r t ed  an lucre  esc in p r o t e i n  con ten t  

o f  the k e r n e l s  from 2 2 . 3  p e r  c en t  in c o n t r o l  to  77.4 per  

c en t  due to  a p p l i c a t i o n  o f  " e r t i l i z o r r .  to  cashew t r e e s .



Thus the p r o t e in  con ten t  o f  cashew k e rn e l s  cou ld  be 

increased  by proper  management o f  the p l a n t a t i o n s  

w i th  t im e ly  and adequate manuring.

2.7 E f f e c t  o f  n i t r o g en ,  phosphorus and potassium
on nut y i e l d  in cashew

Normally cashew i s  grown on the denuded h i l l  

s lopes  as a s o i l  c on se rva t io n  p r a c t i c e .  Of l a t e ,  the  

commercial e x p l o i t a t i o n  o f  cashew f o r  i n d u s t r i a l  

ourposcs,  made the  growers  t o  produce more cashew nuts 

by sho r t  term s t r a t e g i c s  l i k e  a p p l i c a t i o n  o f  f e r t i l i 

z e r s  and ldopt ing p lan t  p r o t e c t i o n  measures. Cashew 

was found to respond p r o fu s e l y  to  api- l icd n u t r i e n t s  

(Anonymous, 1976) .  The degree  o f  response depends uoon 

the nature and amount ) f  f e r t i l i s e r  a o o l i e d  t o .

2 .7 .1  N i t r o g en

f l i i r  , e_t el . (1  y7?. 1 c duId not rsce-rd any incrc asc 

in c nshewnut y i e l d s  by the m . i l i c u t  i on o f  0.2114 k.r 

n i  t rogen/1 r  e - / {  a r . t e l  • .bvr i. ( 1 *7 a) ol s r v e d  \ response 

in  easb .  v l- .tpplie.j nL fro  i1 n rp- c i  l y  in tnc presence 

o f  phosphorus. Puj |I i (1 9 7 0  i . , v » r te«l d i f f e r e n t i a l  

response o f  c idicw h j !• •»'!: i  I i s-_ r ippl i c  ii i on . Maximum 

efushew y i e l d s  were- ob ta ined  by in app l ic  i t i  .n o f  SOOg 

-nr ionium su lnhatc  w i th  1250g o f  single- ru;-cr phosphate 

*n *andy lorn, s o i l .  Ankuiah (1.980) op ined th a t  

Cert 1 i s  i t  ion oi* cashew had rl f i n i t e  advantage in 

incrc  g ing  the y i e l d s .  He f e l t  th a t  r-oi l  a p p l i c a t i o n  o f



Thus the p r o t e i n  con ten t  o f  cashew k e rn e ls  cou ld  be 

increased  by o rope r  management o f  the p l a n t a t i o n s  

w i th  t im e ly  and adequate manuring.

2.7 E f f e c t  o f  n i t r o g e n ,  phosphorus and potassium
on nut y i e l d  in cashew

Normally  cashew i s  grown on the denuded h i l l  

s lop es  as a s o i l  conscrv  at ion  p r a c t i c e .  Of l a t e ,  t h t  

commercial e x p l o i c a t i o n  o f  cashcy f o r  i n d u s t r i a l  

purposes,  made the  growers  to  produce more- cashew nuts 

by sh o r t  term s t r a t e g i c s  l i k e  a p p l i c a t i o n  o f  f e r t i l i 

z e r s  and ldopt ing  p lan t  p r o t e c t i o n  measures.  Cashew 

was found to  respond p r o fu s e l y  to  app l ied  n u t r i e n t s  

(Anonymous, 1076) .  Ch.- degree  o f  response- depends upon 

the nature m i  amount o f  f e r t i l i s - r  app l ied  t o .

7.7.1 N i t r o g en

[I ii,r , <_t j j  . ( 1  n?.)  cou ld  not r e co rd  any in e r t  ase  

i n  casU.wnut y i e l d s  by the ip, , i  l e n t  i • vi o f  0.2214 kg 

n i t r o g e n / t r e _ / y  ir. be t  ■ t v n .  ( l  <7a)  obs r v e d  a r e s p o n s e  

i n  cashew t '  app l i ed  n i f r o  ;• n rp«. c i i i l y  in the p r e s e n c e  

o f  p h o s p h o r u s .  P u j  at. 1 ( 1 9 7  ?)  p o r t e d  d i f f e r e n t i a l

r e s p o n s e  o f  c  r h c w  to f e r t i l i s e r  i p p l i c a t  ton . Max i mum 

C a s h e w  y i e l d s  we r e -  o b t a i n e d  by m  a p p l i c a t i o n  o f  SOOq 

•nraonium s u l p h a t e  w i t h  ] ?50g o f  s i n g l e -  s u p e r  p h o s p h a t e  

b n  g a n d y  l o a m  s o i l ,  Ankaiah ( 1 9 8 0 )  o p i n e d  t h a t  

tert' l isation of  c a s h e w  h a d  d< f inite a d v a n t a g e  in 

incre 3 lng the yLclds. Hr fa i t  that soi l  application of
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f e r t i l i s e r s  would be b e t t e r  than f o l i a r  a p p l i c a t i o n .

At Vridhachalam, Papoaiah (1980) recorded  maximum 

cashew y i e l d s  by a p n l i c a t i s n  o f  6 0Qg N and 480g ^2^5 

b e fo r e  the s t a r t  o f  n o r th -ea s t  monsoon f o r  f o u r  y e a r s .  

Mambiar (1383) r epo r ted  th a t  a p p l i c a t i o n  o f  lOOOg IT 

s u f f i c i e n t l y  o u t - y i e l d e d  (0.82 kg) the t r ea tm en ts  

w i th  500g :i a p p l i c a t i o n  (5 .0 3 ) ,  no a p p l i c i t i o n  o f  IT in 

the c o n t r o l  (3.83 k g ) .  During 1983, N a t  1000 g / t r e e /  

yea r  recorded  maximum y i e l d  (6 .4 :  kg) compared to 

5COg .*1 (5.52 kg) o r  c o n t r o l  (5 .12 kg)  under sandy 

c oa s t  e l  so 1 1  s o f  8 arj .it 1 a .

At Jhugr.tm (West Benga l ) ,  a p p l i c a t i o n  o f  400a 

N recorded  s ign i  f  Ic in t l y  h i g h e r  y i e l d s  (2 .45 k.s/trec) 

compared to 2 0 0  cj 'I ( 0 . r,3 k g / t r e e ) .  Y i e l d s  wc re  

Lncrjaned in a l l  the t o  i t . icn l  , r e c o r d in g  s i q n i f i c a n t  1 y 

h igher  y i e l d s  (5 .3  k g / t r e e )  u:i lur l o g  M uni l i e  i t i o n ,  

compared t o  jnog o r  2O0g !' u «rd i r  i t i  an . Roddy c_i_ al . 

(1982) r epo r ted  th a t  arm L i f  1 1 i> n o f  n i t r o g e n  at  500g, 

lOOOg ind 1 SQOg/tree/ye i r  lo c o t -  led an in c rease  o f  42, 80 

and 90 (>or cant  y ie lds ,  r r s p e c t i v *  1 y o v e r  c o n t r o l .
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2 .7 .2  Phosphorus

Phosphorus a p p l i c a t i o n  had 1 s i g n i f i c a n t  r o l e  in 

cashew p ro d u c t i o n .  From a l l  the c o o r d in a t in g  c e n t r e s  

in In d ia ,  the r e s u l t s  in d i c a t e d  tha t  phosph i te  a p p l i c a 

t i o n  i n v a r i a b l y  brought up tin-, y i e l d s .  \t Baputla ,



a p p l i c a t i o n  o f  400g P?05/ t r s e / y e  or reco rded  maximum y i e l d  

o f  6.44 kg per  t r e e  compared t o  2O0g P205 a p p l i c a t i o n  and 

a ls o  c o n t r o l  (anonymous, 1983) .  A t  Vengurla ,  phosphorus 

a p p l i c a t i o n  a l s o  showed a s i g n i f i c a n t  in c r e a s e  in  y i e l d .  

H ighest  l e v e l  o f  phosphate s i g n i f i c a n t l y  reco rded  more 

w e igh t  o f  nuts compared to  c o n t r o l  (Anonymous, 1 ? S 1 ) . At 

Jhagrom, cashew y i e l d s  were s i g n i f i c a n t l y  in f lu e n c e d  by- 

phosphate a p p l i c a t i o n .  Phosphorus a t  300g/ tree/year  

recorded  maximum nuts which was s i g n i f i c a n t l y  s u p e r io r  t o  

200g and lOOg Po0c .

2 .7 .3  Potassium

L e fc b v r e  (1973) from the exper iments  conducted on 

a l r e a d y  b ea r in g  cashew t r _ e s  r e p o r t ed  th a t  d u p l i c a t i o n  o f  

potassium had a s i g n i f i c a n t  e f f e c t  in i n c r e a s in g  the 

p roduc t ion  p a r t i c u l a r l y  in the p resence  o f  n i t r o g e n .

N lmbiur (1983) r e p o r t ed  tha t  ostar.sivir; a p p l i c a t i o n  d id  

no t  show any ulgnif. ' irj .int e r . net  on yh. I ds o f  cashew at  

n ip* at 1  i and a l s o  i t  Von-iurl i. ’’he e f f e c t  o f  potassium 

was more rironr,uricc'.l o n ly  i t  shaqrim Jn Midnapur t r a c t s  

o f  West He rig i) .

Cashew y i e l d s  are m a in ly  dependent on the canopy 

shape and s i z e .  A p p l i c i t l m  o f  i c r t L l i s e r s  subs*, a n t i  a l  1 y 

b r in g  about changes ' n the canopy devclopmont,  in turn 

b r in g in g  up the p roduct ion  a t t r i b u t e s .  The e x t e n t  o f  

in c r ea se  in the p roduct ion  depends upon gr-no type  used, 

the s o i l  phys ic> - rham lea l  c o n d i t i o n s  and the n u t r i e n t
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element t e s t e d .  Thus the response to  ap p l i ed  f e r t i l i s e r s  

was r e l a t i v e l y  low in  sandy t o  sandy 1 oan s o i l s  as seen 

in Sapat la  (A .P )  and Jargham (W.B), w h i le  the response 

v;as s u i t e  s a t i s f a c t o r y  w i th  low l e v e l s  o f  f e r t i l i s e r s  

under l a t e r i t i c  b e l t  as seen a t  Vengurla  (M ah a ra sh t ra ) . 

N i t rog en  nad a d e f i n i t e  r e l e  in  in c r e a s in g  cashew y i e l d s .  

A p p l i c a t i o n  o f  N i t rogen  u p  to lOOOg/trce/year s i g n i f i 

c a n t l y  in c r ea sed  nut y i e l d s  in cashew. Phosphorus 

though had a r e l a t i v e l y  low p r o g r e s s i v e  e f f e c t  in 

in c r e a s in g  the y i e l d  in some centres/  i t  was pronounced 

on ly  a t  Jhargam .
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2.9 Le- i f  n u t r i e n t  com pos i t ion

Leaf  n u t r i e n t  con ten ts  l a r g e l y  de- end upon the

( •

l.n . t u n y  o f  t h e  i e e e  r t -  • I o  r  . i m i  i ! c r o p s  . L i t e r u t u r o

j v  i i  ! ab 1 o i n  c i u h ' W  • »n t h  si. i . v  i - t  s u f  iL. r  n a r t i © u l a r l y

f r n n  L i c k  o f  d e e r  L p t i  v,  m i l y .  i s  o f  t h a  y n n t y n o  t  t b e

o f  r e l e v a n c e  i n  c o m p a r i s o n .

2 . 8 . 1  N i t r o g e n

C o l ton ,  ejt al_. ( l ^ B l )  analysed cashew t r e e s  grout! 

under un favourab le  p h y s i c a l  c o n d i t i o n s  o f  s o i l  wetness  

and found th a t  t h r i f t y  t r e e s  c on ta in ed  1.98 per  ©pnt and 

u n th r L f t y  t r e e s  1.52 per c en t  o f  l e d  n i t r o g e n .

L e f e b v r c  (1973) i n v e s t i g a t i n g  ck f i c i e n c y  symptoms o f  

cashew in Madigascar  r ep o r ted  th a t  cashew l e a f  con ta ined  

1.73 p e r  c en t  n i t r o g e n  on oven dry  woight b a s i s .



Haag e t  a l .  (1975) s tudying s u f f i c i e n t  and 

d e f i c i e n t  ranges f o r  cashew rep o r t ed  t h a t  2.4 t o  2.58 

p e r  cen t  l e a f  n i t r o g e n  t o  be s u f f i c i e n t  range- and 

0 .93-1 .33  p e r  cen t  l e a f  n i t r o g e n  to  be d e f i c i e n t  range 

under pot  cu l tu re  s tu d i e s .  However, the range f o r  

hidden hunger was not mentioned.  They a l s o  e s t a b l i s h e d  

th a t  l e a f  n i t r o g en  con ten t  we.s independent o f  age o f  

th :  t r e e .

Working on cashew, Falade (1975) r e p o r t e d  th a t  

at  l e a s t  1.24 per  c en t  l e a f  n i t r o g e n  was e s s e n t i a l  f o r  

miximun growth in a sand c u l tu r e  e x p e r im e n t . 

P a r t i t i o n i n g  the t o t a l  n u t r i e n t s  p r e s e n t  in cashew, 

k’jnar (1982) r e p o r t ed  that cashew l e a f  com pr ises  o f  

46.18 per  c en t  o r t o t a l  n i t r o g e n  o ro s e n t  in  the p l a n t  

system. Reddy e t  ajL_. (.1932) study i n i  th. growth in 

r- 1 i t i o n  to cashew n u t r i . t i  ui, employing s i n g l e  t r e e  

n l o t  f ror.i an unri rd. lc.it*. 1 ex.pu rir.ie nt  ;] 1 i t  i f o r  one

ye i r , rapoi. t d t l i . i t  uppl Lc iti<m o f  n i t r o g e n  from 0 g 

to 159 dg/ti. ee/ye ir i icre i ;eei I.e.if n i t r o g e n  from 1.02 to 

1.15 p e r  c en t  dur ing  August nid from 1.73 to  1 . 9 '1 per  

cen t  dur ing  December. I n c r e a s in g  l e v e l s  o f  n i t r o g e n  

a p p l i c a t i o n  to  cashew decreased  l e a f  phosphorus c on ten t  

from 0.149 to  0.124 per  c en t  dur ing  . iiigust and from 

0.137 to  0.171 per  cen t  dur ing  December, w h i l e  i t  

d ec reased  l e a f  potassium c o n ten t  from 0.650 t o  0.575 p 

cent.



Reese and Koo (1975a) observed an increase  in  l e a "  

n i t r o g e n  con ten t  o f  Hamlin, P ineapp le  and V a len c ia  

oranges  to  increased  l e v e l  o f  n i t r o g e n  f e r t i l i s e r s .  High 

l e v e l  o f  n i t ro gen  a p p l i c a t i o n  to  V a le n c ia  and Shamnonti 

oranges in Lebanon brought down l e a f  phosphorus and 

potassium con ten ts  as r e p o r t ed  by Kazak and Kha l idv  (197'  

In a d e t a i l e d  study on Eureka lemon t r e e s ,  K ha l idy  and 

Nayyal  (1976) observed  that  in c r e a s in g  l e v e l  o f  n i t r o g e n  

a p p l i c a t i o n  reduced l e a f  nhosphorus and potassium and 

in c reased  l e a f  n i t r o g e n .  Inc reased  l e v e l s  o f  n i t r o g e n  

showed p o s i t i v e  c o r r e l a t i o n s  w i th  l e a f  n i t r o g e n ,  ca lc ium 

and magnesium. Mi l e i  Jo D_iJda (197C) r--ported tha t  

in c r e a s in g  l e v e l s  o f  n i t r o g e n  up to  lOQg/trec/yeur in c r e  

l e  af n i t r o g e n  and rn i g n e s i u n  w h e r e a s  l e a f  phosphorus and 

p o t a s s i u m  I c v - l s  d e c r e a s e d  In  e/ar ia  m a n d a r i n  t r e e s  on a 

sandy c l  iy s o i l  . C:i t rn i • 1. %_ o r  mm t r  . s, in c r e a s in g  

l e v e l s  o f  nitron-, n incre  a s o J J e  i f  n i t r o g e n  con ten t  as 

r e p o r t  d by Re- -e md Ko- (1' ‘ 7 7) . ‘ i rn mdez (1979)

recorded  h i ghes t  1* if n i t r o n  n content  o f  Pe rs i an  l ime 

t r e e s  at. t h e  h i g h e s t  rat-, o f  n i t r o n  n a p p l i c a t i o n ,  wher>- 

i s  P and V c on ten ts  were h i g h e s t  in c o n t r o l  p l o t s .  In 

Kagz i  l ime, l o a f  n i t r o g e n  in c reased  w i th  the in c r e a s e  in 

the l e v e l  o f  n i t r o g e n  a p p l i c i t i o n  from 400 to 800 g / t r e e /  

y e a r  (Murthy and Prasad, 1971).
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2.3*2 Phosphorus

■/ C a l t o n ' c t  a l . (1961) work ing  on t h r i f t y  and un

t h r i f t y  cashew t r e e s  recorded  l<_af phosphorus con ten t  

as 0.21 and 0.10 per  cen t  r e s p e c t i v e l y .  In Madagascar, 

L e f e b v r e  (1973) s tud ied  the d e f i c i e n c y  symptoms and 

r e p o r t e d  th a t  cashew t r e e s  were having 0.082 per  c en t  

l e a f  phosphorus. Haag ct; a l . (1975) r e p o r t ed  th a t  

0.16 to 0 . 2O ac r  cen t  cashew o f  l e a f  p was under adeguute 

range and 0 . 1 2  to  0 . 1 1 - per  c en t  was under d e f i c i c -n t  

range.  Fal. ido (1973) recorded  maximum growth  o f  cashew 

in r* l o t i o n  to  l e a f  nhor.nhorus c o n c e n t r a t i o n  o f  0.118 

per  cen t  in  a sand s u i t o r ,  exper im ent .  Kumar (1982) 

repor ted  tha t  c shew lu. af c o n ta in s  about 22 .76 our cent  

o f  t o t a l  phosphate in t  ie p l a n t  system.

R e e s e  and  K o o  (2. >77)  s t u d y i n g  t h e  e f f e c t  o f  i r r i 

g a t i o n  m d  f e r t i l i t y  o n  t - m o l e  a r n n r u  t r e * _ s  r  p o r t e d  

t h  i t  i . r i cre  a s e d  L e v .  > of* p h o s  >h e n i s  ap-v l  i c  i t i o n  i n c r e a s e d  

1 ( j i f  p h o s p h a r u r, .

2 .9 .3  Potassium

C il ton cj; a l .  ( 1 ’61) r- p o r t e d  t h a t  l e a f  potassium 

con ten t  v a r i e d  from 1.69 p e r  c en t  in t h r i f t y  t r e  s grown 

on un favourab le  p h y s i c a l  c o n d i t i o n s  o f  s o i ]  v/otnuss. 

L e febv re  (1973) i n v e s t i g a t i n g  the cashew d e f i c i e n c y  

symptoms in Madagascar obrw rv d tha t  In g e n e r a l ,  cashew 

con ta ined  0.88 par c en t  o f  l o a f  potass ium. Haag, a t  a l .
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(1975) r e p o r t ed  adequate range f o r  l e a f  potassium to  be

1.11 t o  1.29 per  c en t  and d e f i c i e n t  range to  be 0.20 

t o  0.26 and a lso  conf irmed th a t  l e a f  potassium con ten t  

was concomitant  v a r i a b l e  w i th  age o f  the t r e e .  Working 

w i th  cashew s e e d l in g s  in sand c u l tu r e  t o  study the 

e f f e c t  o f  macro and micro n u t r i e n t s  on growth,  Falade 

(1979) r epo r ted  maximum growth at 0.342 per  c en t  

DOtassium c o n c e n t ra t i o n  in l-_ a f .

In the- t r e e  c roos  1 ike c i t r u s ,  ICoo and Fee sc (197 

1977) recorded inc reased  l e v e l  o f  l e a f  potassium in 

c i t r u s  l e a v es  du to  increased  potassium a o - ' l i c a t i  an.
*  A

In the study on th f f e c t  o f  i r r i g a t i o n  and f e r t i l i t y  

on temple o r  mg - t r e  s, P.ceSv. ir 1 Koo (1977) r e p o r t ed  

tha t  incre  ised l e v e l s  o f  pot  is slum, nwd j c at ion i n c n a i e d  

1 * i f  po ■ is ",iun oon i:ai t  b\11  1  ow. red 1 - a f  m agnc sium 

c o n ten t .  Pot iSeium c inf •. nt o: 1 e i f  w is Ve ry we l l  c o r r e -

1 i f _d  w i th  th*. f r u i t  ; >r >duc t i  mi, i ru i t  rise, in c i t r u s  

pi in t iM on : :  md le d m i ly s i . :  t.o b th* r« l i  able

a n j l / s i s  f o r  isser  ■; i.ug th yi* Id o f  c i t r u s  as r e p o r t ed  

by CootZG.j (1990 ) .

The f o r e g o in g  r e v i ew  thus in d i c a t e s  th a t  l e a f  

p o t i s s lu m  cou ld  be incr'. used by h igh e r  amounts o f  

p o t a s s i c  f e r t i l i s e r s  and t h a t  l e a f  potassium cou ld  be a 

r e l i a b l e  index f o r  a s sess in g  the y i e l d  o f  t r e e  c r o p s .
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2 .8 .4  Calcium

Calton c t  a l .  (1951) gave a range f o r  l e a f  calc ium 

con ten t  from 0.09 per  cent  in t h r i f t y  t r e e s  t o  0.16 per  

c en t  in u n t h r i f t y  t r e e s .  From Madagascar, ue febvrc  (1973) 

r e p o r t ed  that cashev/ t r e e s  con ta ined  n e a r l y  0.284 per  

c en t  calc ium in t h e i r  l e a v e s .  Haag, c t  a l .  (1975) 

r e p o r t -d  tha t  0 .24 -0 .75  per  c en t  l e a f  ca lc ium to  be 

adequate and 0.05 to  0.11 per c en t  to  be d e f i c i e n t  in  

cashev .  Fa lade ( l '*78) r ep o r t ed  th a t  the c ashew s a c d l in g s  

grov/ing v i g o r o u s l y  con ta ined  0.176 per  c en t  ca lc iu m .

K ie ly  e_t a l . (197 2) v/orking on Va lenc ia  or  anges

reported an incre isc in l e a f  calcium content with an 

lncr_as-_ in the l-.v-_.ls at n i trogen  app l ica t ion  v/hcr-_ as 

incr-. as _d l e v e l s  o f  notnsriam idoI  ic a t i  :*n r^Juc^d l e a fA

c l l c i u n .

2 .8 .5  Lcai magnesium

O i l  tori y_t j_L. ( 1 '' ‘ . L) r eco rded  0 .3  j u r  c en t  l e a f  

magncniun in  t h r i f t y  md 0.17 ne r cen t  in u n t h r i f t y  

cashew t r e e s  grov/ing in uni avour Able p h y s i o i l  c o n d i t i o n s  

o f  s a i l  v/ctness. L e f r bvrc (1 "‘7 3 ) r epor ted  0 . 1 6 3  per 

cen t  l e a f  mign-.sium in c ishcw  under Madagascar c o n d i t i o n s .  

Haag cj: g l . (1975) r e p o r t e d  that 0 . 23 - 0 . 3 1  par c e n t  

magnesium as adGquate nnqc  in cashew. They a l s o  in d i c a t e d  

th a t  le  i f  magnaaium was independent o f  aqu o f  the t r e e .

In \ nanrl c u l tu r e  nxp^rimont,  F i l a d e  (1970) r e p o r t e d
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maximum growth o f  cashew s e e d l in g  at 0.088 per cent  

magnesium.

2 .9 .6  Zinc conb .n t

Zinc i s  an important metal ion in  cashew nut

r i t i o n .  Le febvre  (1973) rcportc d th a t  the b es t  

response o f  11PK f e r t i l i s e r s  were masked due t o  z in c  

d e f i c i e n c y  in the exper im enta l  p l o t s .  He observed  

th a t  20  opm o f  z in c  on oven dry  w e ig h t  b a s i s  t o  be 

optimum l e v e l  in cashew. Haag, c t  a l . (1975) 

d e s c r ib ed  z in c  d e f i c i e n c y  symptoms in cashew and 

r e p o r t  -d 12 ppm as optimum l e v e l  in  l e a f .  Ohl«_r (1979) 

r ep o r t ed  from his  sand c u l tu r e  s tu d ie s  th a t  z in c  

d e f i c i e n c y  deve loped  e a r l y  but war. not l . f . h a l  t o  c ron .
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2 .3 .7  IJutri wat ruiaov i l  by cashew

I t  wi I L h' difw i c u l t  t a r|..n, r  i li .se the n u t r i e n t

r .rnov 1 by c ir.luv; is th \\>. <n ' i i  >n P i t t e u a  depends

ut'/>n Me q , "< i I M r t  i l  i ty m.l ->tVu.r l a r o e c o l o q i c  ’ 1

f a c t o r s .  ' h w . v e r ,  Ho la ip ;ti i, M. >3.. ( 1 7  3) s tud ied

the n u t r i ' n t  r- rrr»v i l  r-pnm i 9 -y< \r o ld  nonde s c r i n t  ive

s t r a y  c miaow tr-,_ and report-  d that v e g e t a t i v e  p a r t s

remove 1.721 rtg M, 0.406 kg P_0r. ant' 0 .8 kg K„0, apnlcs2 9 2
%

(155 kg) r- move 0 .370 kg N, 0.117 kg P.,0 and 0.282 kgZ j

K 0 and nuts (24 kg) remove O.75o kg N, 0.299 kq P 0 
“ 2 ^

and 0.181 kg K^O thus accounting fo r  a cumulative

removal o f  2.047 kg M, 0 .7 r 2 kg P90r and 1,265 kq KL9/tr«e/
u  J

year .  However, th is  study s u f f e r s  from the lack o f  data



on the n u t r i e n t  accumulation in  the trunk, as trunk 

i s  one o f  the  r i c h e s t  s to re  houses f o r  phoso'norus and 

calc ium as d es c r ib ed  by Kumar (1982).

2.9 Cat ion  exchange c a p a c i t y  o f  r o o t s

Mattson and Larsson (1948) deve loped  a th e o r y  

r e l a t i n g  to CEC o f  p lan t  r o o t s  and d i f f e r e n t i a l  upt ike 

o f  mono and d i v a l e n t  c a t i o n s  f o r  d i f f e r e n t  p la n t  

s p e c i e s  on the b a s is  o f  Donnon e q u i l i b r i a .  a cco rd ing  

to  t h i s  concept ,  p la n t  r o o t s  o f  h igh  CEC would absorb 

r e l  i t i v e l y  nor<- d i v  - l e n t  c at ions  than those  *>f monova

lent. c a t i  ris and v i e .  v- .rs a.

01 anc v.:s ;ra (195".) op ined  that  h i g h e r  CEC 

Lncr- is- .s  th*. r I .s<_ <;>l c llciuia fnon Ln~..-1 ubl-. C vJO 

by v i r tu . ,  o f  the ln c r  as-_ : surf ac*_ ar>_ a 'per u n i t  

r. i g h t  md f j .br  11 is n i turs  f  tie. r - ' t s .Si

Hr ik . md St*. ct*. I ( I  1 .‘J) r> *• -> r  k- 5 t h a t  h ig h e r  

. 1 up i 1 i ty of ptiosph )i;u: I • om rock ph e' i>h i t  should

ln c r  as a v/ith the in c r  as a' '"EC ..if p la n t  rou t  which 

should irk as a ch* 1 it in..} lamit md d i s s o l v e  out th. 

rock ohocphate c r y s t a l s .

Mcl.c-un c t  a l .  ( l ' »5  ) showed th it the CEC o f  

p l a n t  r o o ts  cou ld  be ncr>. ase.d f o r  some plant, s p e c i e s  

by i n c r e a s in g  the n l t r o j r n  l e v e l  be twe .n d e f i c i e n c y  

and v e r y  high r m g e s . Tivy  ti 30 r e p o r t e d  10-40% 

lncrn asc in CEC as w* 1 1 .as in n i t r o g e n  p. roc-nt igc in



the r o o t s  and l e a v e s  o f  oa ts ,  corn,  wheat and c o t t o n .  

Smith and Wal lace  (1956) a l s o  con f i rmed the above 

th eo ry .

H u f fake r  and Wallace (1953) e s t a b l i s h e d  p o s s ib l e  

r e l a t i o n s  t o  ho ld  good between CEC and c a t i o n  uptake o f  

c i t r u s ,  maize and soybean. They a l s o  r e p o r t e d  a 

v a r i a t i o n  in  r o o t  CEC w i th in  p l a n t  s p e c i e s .  They 

recorded  a range o f  25.0 to  41.8 m cq/lOOg r o o t  o f  

soybean. Crookc c_t _ai* ( I960 )  r e p o r t e d  th a t  n i t r o g e n  

con ten t  af  l e a k  r o o t  segments was d i r e c t l y  r e l a t e d  to  

r o o t  CEC. They f a i l e d  t^  e s t a b l i s h  whuth-_r the decrease. 

in r o o t  CEC w as du. t o  deve lopm_nt o f  c e l l  w a l l  o r  

c on cen t ra t ion  o f  p e c t i n .  Crook- and Kniaht  (1962)

tin a t in g  trie pub l ished  l i t  i on the m inera l  com pos i t ion  

o f  p i  into in the l i j\11 o f  CEC and obsc rv d th i t  CEC 

'/due  o f  roots, Le ind-  orient o f  s o i l  t y n  .

L>r (156  } )  s ig f, . ] t h  at: h i  ah*. r  1 vVe  1 o f  N

nr, incr- ise CEC possLb lv  hy in - r  r i n n  c . l l  d i v i s i o n  

and de re ls ing  hue n o n -n e c t i c  carhohvrlr it s in  c>_ll 

w a l l s  o f  the- r o o t s .  11* onin* d th i t  CEC in some r i a n t  

s p e c i e s  was i f  f  c'c ted by f e r t i l i t y  l e v e l s  s p e c i a l l y  o f  

M. Th is  inc rease  m ight  be rlue t o  in e r t  ascd number o f  

exchange spots  due to  in c r c  ased r o o t  h a i r s  and r o o t  

t i p  deve lopment  and a lso  p a r t l y  from p e c t i n  amino group .

Halntzc (1961) e s tab l i shed  a s a t i s f a c to ry  

re la t ion sh ip  between the CEC o f  the legume roots  and
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the r o o t s  and l e a v e s  o f  oa ts ,  corn, whc-ot and c o t t o n .  

Smith and Wal lace  (1956) a l s o  con f irmed the above 

t h e o r y .

H u f fake r  and Wallace (1953) e s t a b l i s h e d  p o s s ib l e  

r e l a t i o n s  t o  ho ld  good between CEC and c a t i o n  uptake o f  

c i t r u s ,  maize and soybean. Thc-y a l s o  r e p o r t e d  a 

v a r i a t i o n  in r o o t  CEC w i th in  p l a n t  s p e c i e s .  They 

recorded  a range o f  25.0 to  41.8 rn cq/lOQg r o o t  o f  

soybean. Crookc c_t _al* ( I960 )  r e p o r t e d  th a t  n i t r o g e n  

con ten t  of  l e a k  r o o t  segments was d i r e c t l y  r e l a t e d  to  

r o o t  CEC. They f a i l e d  t o  e s t i b l i s h  whether  the  d ec rc is : .  

in r o o t  CEC w is du to d e v e l o p n .n t  o f  c e l l  w a l l  o r  

c o n cen t ra t io n  o f  p e c t i n .  Crook- anti Kn iaht  (1962) 

e V i lu a t in g  trie pub l ished  d i t  a on the m inera l  com pos i t ion  

o f  p i  itats in the L i g i t  o f  CEC md obsc o  d th i t  CEC 

v duo o f  roots, i s  iud_ .ndeiit o f  c o i l  t y n  .

D r  ( 1 9 0  I ) s t e  1 that: h i g h e r  l e v e l  o f  N

n i incrr* ise CEC n o , i 11 1 v b y  in r  i i tan c . 1 1 d i v i s i o n  

and d<_ re i.sing tiie non — neoh i c c irbnhvdr ic s in C e l l  

w a l l s  o f  the r o o t s .  II * onined th i t  CEC in some p la n t  

s p e c i e s  was i f  f o o t ed  by f e r t i l i t y  l e ' v c l s  s p e c i a l l y  o f  

M. TI i ls  Increase  m i g h t  be diu t o  inert ascd n u m b e r  o f  

exchange spots  due to in c rea sed  r o o t  h a i r s  and r o o t  

hip deve lopment  and i l s o  p a r t l y  from p e c t in  amLno group .

Helntzo (1961) e s tab l i shed  a s a t i s f a c to ry  

r e la t io n sh ip  b< tweon the CF-C o f  the legume roots and
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t h e i r  uptake o f  m ono-d iva len t  i on s .

P a l iw a l  and Subramoniam (1964) cou ld  not  b r in g  

about any change in  CEC o f  r o o t s  o f  wheat, tobacco ,  

maize and mung when grown under v a r y in g  l e v e l s  o f  

Ca/K r a t i o  ( 1 .5 -3 .9 )  in sand c u l tu r e  and a lso  at 

d i f f e r e n t  l e v e l s  o f  P. Dhawan and M-ahajan (1968) r e 

por ted  tha t  the p la n t  r o o ts  o f  h igh  y i e l d i n g  v a r i e t i e s  

gave h igh e r  va lu e s  o f  CEC and con sequ en t ly  were capab le  

o f  w i th s tan d in g  h ig h e r  dose o f  f e r t i l i s e r  a p p l i c a t i o n .  

P a l i v a l  (1969) r e p o r t e d  tha t  it h i g h e r  l e v e l s  o f  Ca o r  

K, luxury consumption and ion antagonism in f lu e n c e  the 

r e l a t i v e  uptake o f  c i t i o n s .  Th- o th e r  ^ o u ro  o f  e r r o r  

may be due to  the complex n i t u r . o f  the i n t e r n a l  p a r t  

o f  the roo t  which p a r t i a l l y  c o n t r i b u t e s  to  CEC. I t  i s  

not l l s o  knov/n v/heth* r  a l l  the apra r_n t  CEC of the- 

r o o t s  t  ik. [ .art  in aosornt ion  ind. subsequent absorpt ion  

o f  c i t i o n s  or on ly  i f  r i c t i  >n o f  i t .  The i n t e g r  l ted  

e f f e c t  seems resn uT-.ib'e f o r  i po r md l i m i t t e d  

ipp i  I c  ib i L L ty  o f  the re  I it ion latwci .n  CEC ind c i t i o n  

u p tak e .

Mehr.otra and S iksena (1.970) s tu d ied  the c roo  

y i e l d s  a t  d i f f e r e n t  l e v e l s  o f  s o i l  f e r t i l i t y .  The 

CEC o f  p la n t  r o o t s  showed a p o s i t i v e  c o r r e l a t i o n  w i th  

the y i e l d  o f  crops with  the  maximum in t r ea tm en ts  with  

MPK at the h ighest  l e v u l s .
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Doterminat ion o f  CEC o f  the r o o t s  i s  an i n d i r e c t  

approach t o  e s t a b l i s h  the n u t r i e n t  .absorption and in 

turn i t s  r e l a t i o n  to  crop  p r o d u c t i v i t y *  Ev idences arc 

th a t  CEC i s  h i g h l y  in f lu en ced  by n a t i v e  s o i l  f e r t i l i t y  

jnd also by app l ied  n u t r i e n t s  to  crop  p l a n t s .  Though 

some o b s e r va t i o n s  have been r«_port^d in  p l a n t a t i o n  crops  

l i k e  arecanut and coconut,  on h igh  degree  o f  CEC a s s o c ia 

t i o n  v/ith h igh e r  y i e l d s  by Mohapatra c t  _al^ (1972) ,  a 

d e f i n i t e  ev idence  i s  not a v a i l a b l e  on the  in f lu en c e  o f

4 3

appl ied f e r t i l i s e r  in in c r e a s in g  the r o o t  CEC and i  

r _ l a t i o n  t o  c ishev/ p r o d u c t i v i t y .

2,1.0 economics m i l y s i s  o f  £ _ r t i l i s c r  apol i c  i t i o n

With lov; response v a r i  . ' t ie r  coupled w i th  non- 

-rernuner i!:iVi_ nr i.e . s, i n d i c a t i o n  o f  f e r t i l i s e r s  t o  

r. ish-.v/ d id  not a t t r  i c t  much a t t e n t i o n  o f  th g rowers  in 

th pas t .  With t h . j. i . n t i f i c  i t ion  o f  f i . r t i  l i s e r  r e sp o n s iv  

v  i r i . . t i e , ’ ind h i g h l y  r -.inuner 11. ivu p r i c e s  f o r  raw cashew 

nuts,  no v/ the cron l..n it l: \ i.n In a \ p r o f i l e  o f  imi> a r t  anct 

in v; ist< land v j r L c u l tu r  .

E a r l i e r  exper iments  on f e r t i l i s e r  usage in cashew 

s u f f e r e d  from b r in g in g  ab^ut p o t e n t i a l  economic r e tu rn s  

bee 0130 o f  non-doscr  In f  j ve and l o v  reoponsivn types  used 

f o r  exper iment  at ton v/ith l i m i t e d  number o f  tr<_ itmr>nts.

The cxparimerif  s conducted at Vangurla  from 1972- 

-1.976 showed .a m a rg in a l  not  re turn  o f  n s .2 .0 0  p e f  tree-



p e r  y ea r  due to  f e r t i l i s e r  a p p l i c a t i o n  (Anonymous,1976) 

In  another exper iment conducted from 1970 t o  1976 

where in  56Sg N, 266g P2 ° 5  2nd S3 3g K^O was a p p l i ed ,  the 

n^t p r o f i t  p e r  t r e e  was r epo r ted  t o  be Rs .7 .40  p e r  y e a r  

a f t e r  s i x  y._ ars o f  expe r im en ta t ion  (anonymous, 1976) .  

From another exper iment  conducted a t  Vridhachalam, 

farm yard manure (25 kg) md 600g N gave the maximum ne 

r e tu rn  o f  R s .7 .50  p e r  t r e e  o e r  y ea r  (/uaonymous, 1976) .

Cashew y i e l d s  arc thus seen to  be in f lu en ced  by 

e r t i l i s s r  a p p l i c a t i o n  and the  magnitude o f  net  p r o f i t  

depends upon the p r i c e  s t ru c tu re  f o r  raw c ishew nut.

f '





I I I .  MATERIALS AL® METHODS

I n v e s t i g a t i o n s  on the " E f f e c t  o f  N .P .K .  on seed 

progeny and a i r  l a y e r s  in Cashev/" were c a r r i e d  out a t  

Cashew Seed Farm (CPCRI ) , Shantigodu under Cen tra l  

P l a n ta t i o n  Crons Research I n s t i t u t e ,  Reg iona l  S ta t i o n ,  

V i t t a l  574 243, Dakshina Kunnada D i s t r i c t  o f  Karnataka, 

I nd i a .

This  p r o j e c t  w is smarted in 1979 and the t r e e s  

s t a r t e d  y i e l d i n ' !  from 193 i onwards. The exper iment•A '  -•

was u t i l i s e d  C o r  the conduct o f  the Ph.D. programme. 

D e t i i i e d  o b s e r v a t i o n s  on rjrowth, y i e l d  and y i e l d  

a t t r i b u t e s  which are r  gu i rsd  f o r  i n t e r p r e t a t i o n  o f  

r e s u l t s  are t  ikon from th i s  exper iment an j tno o b s e rva 

t i o n s  covered  a p e r iod  o f  two yea rs ,  1902-1931.

3.1 Loca t ion

Sh ant Ig-vlu Is. s i t u  it* d about 5S kn East o f  

Mangalore a t  1 2 ° .57 '  north L i t i t u d o  and 7 5 ° .25 '  East 

l o n g i tu d e .  The me in o le  v it.Inn o f  the farm I s  2 0 0  m 

above mein sea l e v e l  (M5L.) .

.3.2 Clim ite

The data on r a i n f a l l ,  maximum temperature, minimum 

temperature and sunshine hours arr given in Table 3.1 

to 3.4. The data show that there is not much deviat ion



Tabic 3-1 Ru.in f i l l  (.mm)

Month
. .vera go 
1°60-81

_________1?B2_
During the 

ye ir
” 5“ v i a t i

January 0.0 0.0 0 . 0

February 0.0 0.0 0 . 0

March 1.-15 o . o -1 .45

. i p r i l 40.30 8 . 7 : -32.10

May 92.5"’ 171.20 +73.53

June 1076.07 ? ? 0 .00 -1 .07

J u ly  1275.32 9 3 7 . 1 0 -333.77

.dagust 797.00 1518 . ’ 0 +8 21. -0

September 310.27 1 01 “5 u -208.97

October 133.27 1 3b . 50 - 5 : .77

J*ov ember 111.12 46. ;o “  O r • /

December 13.12 0.00 — 1 1 r 2

Total 3913.0 51.5 4 - TP g

*
hx_________ 103 3_______    193

During the D ev ia t ion  DurTng^tRc Dev ia t ion  
ye ir year

0.0 0.0 0.56 +0.56
0 . 0 0.0 0.00 0.00

0.0 -1 .  15 3.12 +1.67

0 . 0 -  1-9.80 4 3.30 +2.50

32 .30 -60.37

;7 7 . 3 0 -598.77

1407.00 +130.13

1176.70 +379.70

573.50 +36 3. 23

111 .40 -81.87

46. GO -6 4.52

6 .60 -6 .02

30 31. 10 +18.40

CTi



Tabid 3.2 Maximum tem perature  (°C)

M o n t h A v e r a g e

1 9 5 9 - 3 1

1 9 8 2
4B̂

D u r i n g  t h e  

y e a r

" " D e v i a t i o n D u r i n a  

y - _  i r

J  a n u o r y 3 3 . 1 0 3  3 . 2 + 0 . 1 0 3 3 . 9

5  b n i  ~  r y 3 - 0 . 2 5 3  . 6 - 0 . 5 5 3 - M O

M a r c h 3 5 .  : 7 3  5 . 0 - 0 .  2 7 3 5 . 1

. - . c r i l 3 5 .  3 5 3 5 . 7 + 0 .  3 5 3 5 . 9

M a y 3  : - . o 7 3 5 . 2 - 0  .  5  3 3 5  . .  3

J u r a 3 9 . 5  _ 2 3 . & - 0 . 7 0 3 2  . 7

XT 2 0 . 3 0 2 0 . 3 —  0 . 5 0 2 9 . 0

^ u g u n T
I T  2 >  O  

—  •  j £ * 2 3  . 3 - 0 . 0 2 2 5 . 5

S a r p t o m o e r 3 0 . 0 2 3 0 .  : +  0  .  3  S 3 0 . 7

O c t o b e r 3 1 .  9 5 3 2 . 5 + 2 *  5 5 3 2  . 3

N o v  m e  _ r 3 < i  .  - 0 3  3 . 1 + 0 .  0 5 3 3 . 3

- >  C  -  0  — 2 7 3  - ’ . 3 0 3  3 . 3 0 .  3 0
3  3 . 0

1983_________
tPvJ~ DevlatiV——on

________________________ l 9 § i . _

During”the Deviation 
yv- ir

+ 0 . 3 0 3  3 , 4 + 0 . 3 0

- 0 . 2  5
3 5 . 3 + 0 , 7 8

- 0 . 3 7 3 4 . 7 - 0 , 7 7

+ 0 . .  5  5 3 0 . 8 - 0 , 5 5

+ 0 . 5  3

+  3  . 1 3

+ 0 . 7 0

+ 0  . 1 6

+ 0 . 5 3

+ 0 . 3 5

+ 0 . 3 5

- 0  . 3 0

4-



Tab le  3.3 Minimum temperature v °C)

Month ..veragc 19S2

1969-31 Duri
ye ar

ng the D .v i a t i  ''n Duri 
Vl i r
•A

ng

J anu arv 13.97 18 .7 nw 27 17 . 3

February 20.37 2 1 A |  A 1 ? 18 .3

March 2 3.97 > ^# 1 _  “1N. 77 2 1 . 5

. p r i l -  2 0 ->. 0

May ~ A ~S "1 
—  X » —  / ~> * 

—  *# 5 » w *+ n * .3

June 22 . -7 *3. ^ > 17 —»  i m

J u ly 00 7  ̂ ~
#  2 -  a

• \- 1 0 - ^ . 1

as t  ̂2 70M . .  • ■—

- *  - . 7 _  j •

•  >

Scptzmber —  •  —

O -

4— »  *  - .  0 - 0 1 2 0  - 1

-  J .  1

October ^2 .O -
9 ■ftj 73 22 . 9

‘ tev j. rr :  r 21.82 J
•  -

•*

-  J 3 a 20 1

•  »

Dec:mbcr 19.92 1 ? - 0 * r
>: c 2 1 . 8

c v i a t in n  During the Dev ia t ion
year

903 1984

- 1 . 6 7 2 . 1 0

mO
•

CM

- 2 . 0 7 n  0  a 
£. C. .  ' 1 + 1 5 . 3

- 1 . 3 7 2 3 . 3 + 0 . 2  3

- 1 . 2 0 2  2 . 2 0 . 0 0

f  0 .  5  3

- : - l  , 4 3

+ 0 . ; o

+ 0 . 7 0

+ 0 . 6 5

-i- 0 . 0 8

- 1 . 4 2

+  1 . 8 3



T i b i f c  3 . 4 Sunshine U v 'd iv )

K-ff _ — I . . v e r i  gc 1582
Mon tin 1969-31 Dur in a

ye er
tho. Devi i t i

J muary 9.97 Q 7 §
» -X n . /

February 10.90 3 - I >o .

March 9.76 J1 . / - 0 06

.fcoril•» 9_ 09 o - — • — > ; i

M ji y 3 .3 3 q l - 0 n -)

June 3. 33 T 1 •  — - 0

Ju ly 2.71 -> ' 1 — 7 61

.aicjust 3.7 ■■ 1 . 9 _  1 ^ •
C  r

S c p t - i b c r 5. :-6
—  ̂
D .  - i ' 1

October 7.3 6 “7' •  - — U
•

Nov i~hcr 7.92 7  a  * » 0 2

D i e . n r e r 8.70 5.0 - l. 7 «

P u r  i n n  t h e  D ^ v i  . t i o n  D u r i n g  d i e  D e v i a t i o n  

\  i r  y a  i r

1963 1^64

'j '0 m - 0 . 6 7 CG • - 1 . 5 7

Q
• - 1 . 7 0 9 . 3 - 1 . 6 0

? . 5 - 0 . 2 6 8 . 3 - 1 . 4 6

1 . 6 - 0 . 5 1 8 . 3 - 0 . 7 9

•')
• + 0 .  3 3 1

l• — + 0 . 7 2

2  . 6 - 0 . 1 1

'  . 3 - i  . 9  :

. 8 - 2  .  * j  9

7 . 6 -  0  . 2  6

9 . 2 +  1 . 2 3

6 . 7 - 2  . 7 7

*t *
VO
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from the normal p a t t e r n .

3.3 S o i l  p ed ig r e e

The jung le  land was c l e a r e d  and the exper iment 

was l a i d  out in 1979.

3.-1 S o i l  chemical  p r o o e r t i e s

The data  on s o i l  chemical  p r o p e r t i e s  are g i v en  

in Table 3.5 .

3.5 V a r i e t y  and o l a n t in g  m a t e r i a l

Caahew se-edling: '  and a i r  l a y e r s  were c o l l e c t e d  

from a s in g l e  mother t r e e  do. 47 b e lo n g in g  to  access ion  

VTH-171. The o r i g i n a l  mother t r e e  be longed  to  H 4-7 

( An akk ay am) , a high y i e l d i n ' ]  v a r i e t y  from K e r a l i .  The 

mother t r e e  do. 47 g e/e about 2n .2 kg dry cashew nuts 

it  the 1 0 th y e a r  o f  o rchard  l i f e .

3.0 Sx|.orimcrit v 1 d e t  ai l  s

3 . 6 .  i T r e  i t ine ' i iLs

One t r e a tm e n t s  c o n s i s t e d  o f  MPK. at  t h r e e  l e v e l s  

cacti  (150, a0r>, 4 5 0 , £1, 50, 100, I V l g  P „ 0 r and 50, 100,

I 50 -, Kp0/ t r e f /ye ar) . the t o t  l l  t rea tment  combinat ions  

were 27 in each group o f  n l a n t in g  m a t e r i a l .

3-5 .2  Design and la y ou t

The p lan o f  l a y o u t  i s  shown in  F i g . I  and the 

g e n e ra l  v i ew  o f  the p l a n t a t i o n  in P l a t e  2.
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Toble  3.5 F e r t i l i t y  st-itus o f  the s o i l  in  the
exper imenta l  f i ' - l d

Mutr ien t  (%)

. i v . n i t r o g e n 0.017

. r/. phosoh;-rus 0.0015

iV. po t iss ium  * 0.0058

C i lc ium 0.0003

Kign-_ siam 0.0006

Zinc (pnm) 0.98



The exper iment was l a i d  out in a 3 confounding

des ign  dur ing  1979 w i th  27 trea tments  in  a s in g l e  

r e p l i c a t i o n .  Layers  p l o t  c on s is t ed  o f  s i x  t e s t  l a y e r s  

in each treatment surrounded by a border  o f  t r e e s .  

S eed l ing  p l o t  c on s is t ed  o f  f o u r  t e s t  s e e d l in g s  surrounded 

by a border  o f  t r e e s .
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3

I

r

3.7 D e t a i l s  o f  c u l t i v a t i o n

3 .7 . 1  P la n t in g  method

P i t s  s i z e  o f  90 cm" wore dug and f i l l e d  up to t  ie 

sur f  ice l e v e l  w i th  the top. s o i l .  S e e d l in g s  and l a y e r s  

o f  the s ine nursery i jc were p re -cu red  and p lan ted  

e x a c t l y  in the middle o f  the p i t  adapt ing 8 x 3~i square 

system ^ f  e l  m t in q  as p i r  the t r ea tm en ts .

3 .7 .2  £ r; t  ibl ish '  icn t  md c .re

-ti l  the- s e e d l in g s  aid 1 r/urs were e s t a b l i s h e d  in 

the f is Id w i thou t  my c i r . u i l t y .  A tv;.i metre rad ius  

c i r m .1 i r  b lr-ins were i.i ido md il l the wr,_d growth was

removed ir md when needed.

AIL tne exper iment l l  tr* • s were be ing  f e r t i l i s e d  

at f u l l  dose o f  P ind h i l l  dose e ich o f  m and K dur ing  

August-September and the ren l in in g  h i l f  dose each o f  

N md V dur ing  Muy-June in nrc dug c i r c u l a r  t r en ches  o f  

s i z e  o f  30 cm w id th  arid 20 cm depth .  N i t r o g e n  was 

app l ied  as uro r>hosnhorus as s i n g l e  super phosphate 

and potassium is potassium c h l o r i d e .



P la te  2. General viuw o f  the p l a n t a t i o n
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Three rounds o f  Endosulfan 0.05% was sprayed a t  

30  day i n t e r v a l s  s t a r t i n g  from the date  o f  f lu sh  

emergence. P e r i o d i c a l  check up was done t o  d e t e c t  

any r o o t  and/or stern b o r e r .  However, no c a su a l t y  due 

to  b o r e r  was recorded .

3 .7 .3  Harvest

norm a l ly  the p i c k in g  s t a r t s  in the month o f  

January -Febru iry  ind l a s t s  upto ^ p r i l -M a y ,  A l l  the 

nuts were detached from the w e l l  r i o e  oedunc le ,  

c leaned ,  sun-dr ied  f o r  a week and the w e igh ts  were 

recorded  at f o r t n i g h t l y  i n t e r v a l s .

3 .3 Growtla p ar amc t o r  s

3 .3 .1  H e igh t

P lant  h e i g h t  was measured from the ground l e v e l  

in c en t im e t r e s  t o  the p o in t  where the maximum growth  

was obse rved ,

3 .0 .2  Canopy r adiuc

Pour read ings  com pr is ing  o f  two maximum and t w o  

minimum l i t e r a l  spreads were recorded  in  c e n t im e te r s  

and the a v e r i g c  was taken.

3 .0 .3  Canopy su r fa c e  arua

Sur face  i r e a  o f  each t r c  was es t im ated  by the 

formula g i v e n  by Mohapatra £ t  u_l. (1973) .  The cashew



t r e e s  are normal ly  sp h e r ica l  in  shape# t h e i r  canop ies  

v/ere assumed as an upper h a l f  o f  e l l i p s o i d  o f  the t y p e :

54

2 ^ 2 x + y + z
~ T  ~~2 "  1    1a b c

where a# b and c are the semi-principal axes.

For a l l  p rac t ica l  purposes# th is  can be assumed 

as a=b^c. The plane o f  the v e r t i c a l  cross section o f  

the canopy was considered as an e l l i p s e  o f  the type:

1 . 2
f  = i  2n o x    ^

t— .a b

where a and b ire the semi-major and semi-minor ?e*:cs. 

Surface irea is obtain:.] by rotat ing  the e l l i p s e

iround minor or major axes using two formulae us given

’an-'lor:

Surf ice ire a = j. (2 a2 t p log y-pj . . .  g

Surf ice i r i — j  (2 \ 2  + 2 —  S in "1. )  . . .  4o
where i = seaii-rn i j'>r ixis 

b = /'.eiiii-minor ix i s

E c c e n t r i c i t y  c - J ~  1 -  i>
*■)

0t .\

Sin 1e = ingle in rud ims correspondin'! to e.

1,8.4 Mo. o f  lo id e r  branches and la t e r a l  shoots

Leader  branches  and 1 i t c r i l  shouts tha t  erne rood
J

on le ader shoots (p i itc l )  wcr. counted by using 0.5m 

guadr int from four sides o f  the canopy or c ich tree  and 

computed par traa.



P la tu  3. o  1, i d c r  w i t i .  1 - 1•_r -1 a





3.9.5  L e a f  area index

Lea f  area index was computed by m u l t i p l y in g  the 

number o f  l e a v e s  w i th  average l e a f  area and by d i v i d in g  

the- product  by 64. In d i v i d u a l  l e a f  area was c a l c u la t e d  

from the f o l l o w i n g  r e g r e s s i o n  equat ion  s p e c i a l l y  d e r i v ed  

f o r  th i  s purpose .

A

y = 1.8721 t  0.682-1 x
A

where y = es t im ated  l e t f  area

x = product -«f n i.xiraum l e n g th  and maximum 
breadth  o f  l>_af

3 . 8 . 6  C.mouy c-xip m t r e s s

Tot  i ?. l c  i f  ,r . . r t r e e  was d i v i d e d  by  t o t a l

sur face  are i ?f each tr_- t o  o b t  i in  m cs  t lm i t e  o f

I - » f  arc i nr. r u n i t  ir- a or' th* c m o p y . I t  war exor^sr .ed

is ] -f i r  i in rgu ir, m-.tres n* r  s r.i ire ;.u Lrc  canopy

su r f  id-.- : r e  i .

3 . 3 . L igh t  in f  LI hr d.i >n

LLght inc idence v;ir. ne isurct i  under c ich crop

canopy i t  th ree  d i f f e r e n t  heigntr.  at 1 2 . 0 0  noon dur ing

February us ing  quantum meter and the inc idence  o f  l i g h t
2

i s  expressed  as u /m' '/see.

3 . 1 0  Lo i t  ch i r a c t c r i s t i c s

For a l l  practical ptirposos, leaf characters 

were studied only in air-l\yi rs to get comprehensive 

ide a,
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3 . 1 0 . 1  C h lo ro p h y l l  pigments

F u l l y  matured and w e l l  e;rpose-d l e a v e s  were c o l 

l e c t e d  ind t o t a l  c h l o r o p h y l l  md c h l o r o p h y l l  i  and b 

were es t im ated  by using 80 p e r  cen t  Acetone as d esc r ib ed  

in (19 70 ) and expressed  as mg/q o f  l e a f .

3 k10.2 T o t a l  sug i rs

T o t a l  sugars in l e a f  was es t im ated  by Pheno l-  

su lphur ic  acid method d esc r ib ed  by Dubois £ t  a l . (1951 )  

and expressed as rng/lOOg l e a f .

3 .10 <3 C u t i c u la r  r e s i s t a n c e

C u t i c u la r  r e s i s t a n c e  was measured dur ing  1982-83 

on ly  in terms o f  r i t e  cons tan t  o f  m o is tu r t  l o s s  expressed 

in  g . l^O/h as d es c r ib ed  by Mcc (1961) .

3 . 1 0 . 1  j>•_ i f  w i t e r  cant*, nt

F u l l y  rn itur.a 1 J vn.s wlD. c o l l e c t e d  e a r l y  in the 

morning i t  f l o .-r i Lull L d:i  >ii s t  ig>. ind d r i e d  in  an oven 

a f t a r  the i n i t i  i l  w e igh t  w ,r; r e c o r d e d « The l o s s  in 

we igh t  on d ra i g c  was expressed  as per  cen tage  o f  water  

in l e a f .

1 1 10,5 S p e c i f i c  lo  i f  w e igh t

F u l l y  matured l e a v e s  vuro c o l  luct.oj dur ing  f l o w e r  

i n i t i a t i o n  s tage  ind d i s c s  o f  known area ware cu t ,  d r i e d  

and weighed.  S p e c i f i c  l e a f  w e igh t  was <-xpressod as mg, 

dry  m a t te r  par sgu iru  ccmt lmetcr  Of l o a f  i r ea .
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3.11 F r u i t  ch a ra c te rs

F r u i t  and nut ch a ra c te r s  are worked out  o n ly  in 

a i r  l a y e r s  as the f r u i t  and nut ch a ra c te r s  e x h ib i t e d  

high degree  o f  s e g r e g a t io n  in seed progeny w i th  reference- 

to  s i z e ,  shape- and c o lo u r  o f  the f r u i t  ( P l a t e s  5 and 6 ) .

3.11.1 Volume

Twenty un i fo rm ly  matured f r u i t s  were c o l l e c t e d  

it  ran don from c-ach t r e e  md the volume was determined 

by water  d i s p l  r c n e n t  techn ique .  The volume was expressed  

is m l / f r u i t .

3 .11 .2  W e igh t

Th*- w e igh t  s f  tali r an_ f r u i t s  w .s r e cs rded  and 

expressed  in g r  ims p _ r f r u i t .

3 .11.3  Ju ice

'Dae s ir;« 70 f r u i t  g , tip , •.«i \t. r md »n f o r  stuciy • 

ing the weigi ie md volume w_ m di i.ed in the d r a f t  a ' r  

oven at 8 0 £c t i l l  cons t  irit wf igh t  was ichiuved and the 

dry m at te r  o f  the f r u i t  was reco rded .  The l o s s  in w e igh t  

was r e p o r t e d  as per  c en t  ju ice  in the f r u i t  on f r e s h  

we igh t  b a s i s .

3»11.4 T o t a l  s o lu b l e  s o l i d s  ( T . S . S ) i n  ju i c e

FruLt ju i c e  was e x t r a c t e d  from 20 randomly 

s e l e c t e d  miturod f r u i t s  and T .S .S .  was recorded  Immedia

t e l y  using r t f r a c t o m a t o r  (Ermi, O p t i c a l  Instruments,



Plate  5.
Small £ r u i t s  in'J nuts
in  liy.’ V/'i cri- in  a i r
1  A/ere





? 1 a te  6 .
Small red f ru i t s  v/it'n told  
nuts in seed progeny





Tolcyo, Japan) and expressed as percen tage .

3 . 1 1 . 5  Sugar p e r  cen t

The j u i c e  v/as c l a r i f i e d  us ing lead  a c e ta t e  and

sugar p e r  cent  was est imated  by using Abbe 's  r e f r a c t o m e t e r  

and expressed as percen tage .

3.11.5 Ju ice  r e a c t i o n

Ju ice  r< -ac t im  was est imated  d i r e c t l y  by employ

ing - in g l e  e l e c t r o d e  21 i.co pH meter.

3.11.7 a s c o r b i c  ac id  con ten t

(t."cor)j ic acid con ten t  o f  the f r u i t  was es t im ated

by m a s c i ru t in j  the f r u i t  pulo  thorough ly  by employing

0 . «% o x a l i c  m id  Arid t i t r a t i n g  i t  aga inst  2 , 6 - D i c h l o r o -

phcnol Indophenol dye by v i su a l  t i t r a t i ' T .  method as

describe- ! by Poe (151 ‘ ) ar J expressed as mg o f  a s co rb ic

ac in / 1 0 0 ;j f r u i t .

3.12 Hut char tct i r i s t i c s
3  . 1 ::. 1 Hut v o I ’ L ie

One handr' d nuts were n iched up r  indomly f o r  

de t-pm J.nirig volume by w it*, r  d l . -o l . ic  stk nt technigUu and 

expressed  a s 'nl. I l l  l i t r e s  pur nut.

3.12.2 Mut w e ioh t

One hundred nuts w r- randomly o.ickGd ind th' i r

w e igh t  was r e c o r i r d  And p resen ted  -as v/uiahfc per  nut in 

gr-ims.

3 .12 .3  Mut  de n s i  t y

•Wcragu d a n s i t y  o f  the nut was computed from

the t o t a l  w e igh t  d i v i d e d  by volume.
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3 . 1 2 . 4  S h e l l i n g  per  cen t

One kg o f  nuts were d r i ed  p r o p e r l y  end s h e l l e d .  

The k e rn e l  we igh t  thus obta ined  was recorded us p e r  

c en t  o v e r  t o t a l  w e igh t  o f  nuts.
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3.12.5 Tes t  w e igh t  o f  k e rn e l

T es t  w e igh t  o f  k e rn e l  v i s  computed from the  

we igh t  o f  the kerne l  ob ta ined  f o r  working out s h e l l i n g  

per  cen t .

3.12.5 Protein content o f  kernels

Mitrog n content of  kernels was estimated and 

mult ip l ied  by G.25. fhe product was expressed is per 

cunt protein on dry weight b i j i s  o f  the kernel.

3.13 Y ie ld  i t t r ibu ter
3.13.1 P r e c o c i t y  o f  f lo v/e r ln j

Th- ex io t  d itees e f  f lu sh  ind f l  'Wt r  emergence 

war. r e c o r d 'd  :.nd the time t: it n f o r  llmv’e r i n i  from the 

date  o f  F lushing w is c i i c u l  i ted .

3.13.2 Mumbu r o f do te- rm in i t e  r hoo t  s

During maximum f l o w e r in g  s tage ,  de te rm ina te  

shoots (p an ic ]  e* b ea r in g  shoots.) were counted by us ing

0 . 5  m2 quadrant from fou r  s id e s  oC the canopy o f  each 

t r e e  and computed per  t r e e  b a s i s .
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3.13.3 Ra t io  o f  de te rm inate  to  t o t a l  shoots

The r a t i o  w is  worked out by d i v i d i n g  the d e t e r 

minate shoots by t o t a l  sheots p resen t  on the t r e e .

3.13.4 Humber o f  nuts

Number o f  nuts was computed by d i v i d i n g  th^ t o t a l  

y i e l d  by i n d i v i d u a l  nut we igh t  in c on t rea tm ent .

3 . 1 ’. Y i e ld

C isr._v; nuts w..r. se,*aref.d from the riuc f r u i t

r. ;1 d r i ed  f o r w Th . dried nuts were welched and

exp ress ’-'i in k i/ trce

3.15 Lc i f  s am i  in 7 m l  in i l y s i

F u l l y  a i t u r - i  l e t / . ' -  s ro~t Ccfco1. -c r -  ’ I - vcmbc. r  f lu s h  

were c r l l e c t e d  d L ir jund tie. t ree  is .1 . c r i i  <i by 

Y1 it j r ( 1.he 2 ) dr  I  -d to  1 cons t  :it v,u L iht, powd n  cl and 

used f o r  '~iv. mlc il m i l / s i s .  I. i f  e, P, K, c 1 , tin and dn 

we r< e s t  i "  1 he el b y  s t  iikI ird proc durec (Jackson, l u7 3) .

3.16 C r i t i c :  il c o n cen t ra t io n  o f  H P P  in l e a f  

C r i t i c a l  cone n t r  i t ions  o r t! and P in l e a f  we r .

worked out by f i t t i n g  1 qu ad ra t ic  func t ion  between lc- i f  

n u t r i e n t  cone, n t r a t i o n  and y i e l d .  The c r i t L c a l  conccn t -  

r i t i o n  f o r  K w is not  worked out in v iew  o f  the l i n e a r i t y  

o f  the response curves  (Donovan, L .1. 1^/3^.
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3-17 Root c a t io n  exchange cap ac i t y

Feeder ro o ts  were c o l l e c t e d  randomly a l l round  the 

t r e e  from 0-50 cm depth o f  s o i l/  c leaned,  d r i e d  and 

powdered. Root CEC was measured by the procedure as des

c r ib e d  by CrookE. (196 i ) .

3.13 S o i l  sampling and ana lys is

S o i l  sam . l in g  was done during .'ey 1984 from each 

trea tment in a i r  l a y e r s  p l o t .  Three core  samples were 

drawn -11 round the tr.-_ from 0-100 cm depth.  S o i l  H, P, K 

_ind pH wer > de terrain . d vs per  the s t  and ard procedures 

o u t l in e d  b”  Jackson ( l  -V'O.

3 . 1 0  Pr o r a t i o n  fu n c t io n s  n- i ' . tiraum dose o f  y i e l d s  

Product ion  fun c t ion  :, optimum j s s mn e x p e c t 

ed y i r jds  w re calcu.l itod i.“ me r tim i r  acedur--s e xpl l in e d  

by . n i r  duLn ird (1932 ) .

3 . y 0 r.cmnoin Lcs O! o u l t i v  i tie'll

Economic^ oi: > u 1 l..iv >ti >n w e. worked out tak in g  

i n t o  account, the c o r'T o f  i l l  th cuJtui i l  op>o i t i p n s ,  

f e r t i L i s e r  a p p l i c a t i o n ,  »-*l int p r o t e c t i o n  ind h a rv e s t .

Xhc input c o s t s  and s l i e  p r i c e  o f  c isha-wnuts are present  

csdi in IT lb 1 e 3.6.

%



Table 3»6 Cost o f  inp\lts f o r  cashev c u l t i v a t i o n  and
sa le  o r i c c  o f  c \shewnuts

Nature o f  innut Ex.pcnditur
(Rs . )

Urea 2.10 / kg

Singlu super ohosphvtc 0 . 8 6  / kg

Muriate  o f  potash 1 . 1 2  / kg

Ring v/e e-ding (3 t i n e s )  1.2 5 / t r e e

Trenching  md f e r t i l i s e r
ap; l i e  t t ion  0*75 / t r e e

L ibeur fror sor  ly ing  0.50 / t r e e

Endosu l fm  0,11 / t r c^

I.'ut c o l l e c t i o n  charges  0*50 / kg

Sal>_ o r l c c  oc c ishuw 10,0C / kq

3.21 S t a t i s t i c  \1 m a l y s i s

Tvh d -t i f o r  the ye i rs  1982-83 and Were

poo led  md s u b je c t  ml ha s t  i t i r t i c \ 1  an a ly s is .  Conclu

s ions  w - . dr l'Mi I) as' I >n th- o o lcd  ana lys is  d at a o n ly .  

Tht. !<$•/? 1 o f  s i g n !  I ie  n o .  used Ln 1 F ' t e s t  was 0.05 

p r o b a b i l i t y  ( f i s h e r  md Y ihes, 1957).
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IV .  RESULTS

The r e s u l t  s o f  the i n v e s t i g a t i o n  " E f f e c t  o f  NPK 

on seed progeny and a i r  l a y e r s  in Cashes'" are p resen ted  

h e r e .

4.1 Growth parameters

4 .1 .1  He ight

The data  on >1 ant h e ig h t  as in f lu en ced  by va r iou s  

f e r t i l i s e r s  in seed progeny and a i r  l a y e r s  are p resen ted  

in T ah 1 c s 4 .1 in-:1 1.2.

I t  i s  seen from the t  ib les  th a t  the main e f f e c t s  

o f  a l l  the f e r t i l i s e r s  war s i g n i f i c a n t  w i th  ruspcct  t  

p la n t  h e ig h t  both in seed orogeny and a i r  l a y e r s .

T i L l e s t  p L in ts  were recorded at N l e v e l  o f  n i t ro gen
.1

ipp I ic  it ion in seed progeny, whereas in a i r  l a y e r s , p l a n t

h e igh t  incre i.scd s. i qn i, f i c m t 1 y u > t ■> tg l e v e l  and
✓ .

t h e r e a f t e r  i rK re  is in | )< v  1 of n id reap' n d id  not inc rease

pi  inf. h e i g h t .  Incm is inq l e v e l s  o f  nhnsphorus a p p l i c a 

t i o n  s i g n i f i c a n t l y  lucre  ased plarit  h e igh t  in both the 

p la n t  m a t e r i a l s .  T i l  l e s t  s lan ts  ’were recorded  a t  P 

l e v e l .  S im i l a r  was th trend w i th  potassium a p p l i c a t i o n  

where in  the t i l l c s f c  p la n ts  were produced by K, l e v e l  

o f  a p p l i c a t i o n  in both the p la n t  m a t e r i a l s .

Among v lr lous in teract ions  only P,K combinations 

were found s i g n i f i c a n t  in s* < d -roqrny. r i l lc r . t  plants



Tab le  4.1 E f f e c t  o f  NPK on p la n t  h e igh t  (cm) in seed progeny

N u t r i e n t
l e v e l s PI Do ?3 Mean K1 K'1 K3 K1 K2 K3

NI 289 326 350 3 22 297 322 3 17 PI 262 309 332

H2 3 0 i 3 33 3 18 3 ' 0 307 3 1 5 348 ?2 322 332 355

N3 310 345 ?5 7 ; 1 1 3 1 6 342 365 ?3 3 ■’G 357 373

Mean 301 336 355 — 307 3 33 35 3

Genera l  mean
CD (?=0.Q5) f o r  comparing main e f f e c t s  
CD (?=0.C5) f i r  comparing i n t e r a c t i o n  e-ff

cv ( ° i )

CO

331
6 . 0
10.4

1.57



Table 1.2 E f f e c t  o f  M?K on p la n t  height: (cm) in a i r  la y e r s

N u t r i e n t
l e v e l s

P i  Pg 0 “> *• i

------f---------

Me an :<i K? K3 Kl K2 k 3

Nl 293 212 3 I 1 3 9 0 315 32 0 ?i. 23 3 295 309

Mi"4 323 3 "c 3 2 ' 2 -V 313 327 315 ?2 300 312 331
M -» 2 85 2 97  ̂ i *•j i -• 3 3 ? 9 ? 308 328 Pi 3 1 6 3-11 358

Mean 2 j'S 315 3 ?3 — 300 7 3_ rj 3 33

Ger. ̂  r - 
 ̂ ^

1  HE

~ —V —1 1 - • -  -

—n
f o r  crmp 

j z 3 1' comp
z r in

•a r m
3 7. 1 i  
g infc

n e m e e t s  
e r e c t i o n  e f f e c t s  =

3 1 6
9.7
16.9

= 2.67



1

were recorded  under combination o f  f e r t i l i s e r s

and were s i g n i f i c a n t l y  s u p e r io r  to  the s h o r t e s t  p lan ts  

produced under ? . I t  may a lso  be seen th a t  the

a p p l i c a t i o n  o f  and l e v e l s  gave h igher  h e igh t  than 

? lK l  combinat ion .  In a i r  l a y e r ,  on ly  NP combinat ions 

were found s i g n i f i c a n t .  T a l l e s t  p lan ts  were recorded 

under combinat ion comnarcd to  Ml?l  com b ina t ions .

T/cnthough, Pi: i n t e r a c t i o n  v/as not s i g n i f i c a n t ,

l . v e l  has g i v en  the t a l l e s t  p lan ts  and P̂ K-  ̂ gave the 

s h o r t e s t  vl ants and i t  has f o l l o w e d  the same trend as 

tha t  o f  se . d *rog ray.
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4 .1 .2  Cunony rad ius

The d it 1 p e r t a in in g  to th»= canopy rad ius  as

i.nf Luencod by v iri- *us f o r  t i l  i s e r s  Ln no- <1 prpgi ny and 

aii: I I'/’. r  s ire g Lv» ri in T dale ; 1. 1 and i . a .

From t lit- tab I os i t  in n»" n that  the seed progeny

canopy r id Luo w m not s ign if i r . m t l y  in f lu en ced  by 

d L i f e r e n t  l e v e l s  n L t  rogc n . Ilov/r.vcr, in l a y e r s  

canony rad ius  in c reased  s i g n i f i c a n t l y  upto hg l e v e l

( P l i t e  1 0 ) and t h e r e a f t e r  tiro in c rea se  had no s i q n i -

fmfccauce. In c r e a s in g  l e v e l s  o f  phosphorus and po tas 

sium lncrreas,«d  canopy rad ius  s i g n i f i c a n t l y  w i th  a 

maximum rad ius  a t  the h i g a e s t  l e v e l s  both in seed 

p rogeny  and a i r  l a y e r s .



x* s

Among in t e r a c t i o n s  on ly  NP in t e r a c t i o n s  were 

found s i g n i f i c a n t  in a i r  l a y e r s .  Maximum canopy 

rad ius  was recorded  a t  II3 P3 l e v e l  o f  combinat ion and 

was s i g n i f i c a n t l y  s u o e r io r  to  N1P1.

4 .1 .3  Surface  area

The data on the canopy sur face  area d e v e lo p 

ment in seed orogeny and a i r  l a y e r s  as in f lu enced  by 

the main e f f e c t s  are  presented  in P ig .  2 and t h e i r  

i n t e r a c t i o n s  in  Tab les  4.5 and 4 .6 .

In seed orogeny,  n. r : iinurn sur face  area  was 

recorded  jr l. ve 1 o f  a p p l i c a t i o n ,  whereas in a i r

l a y e r s ,  the same war. recorded  by I Ip l e v e l  o f  f e r t i -  

l i x e r  a p p l i c a t i o n  beyond v/'uich there was a d ec rease .  

Phosphorus and riot assiui 1 i p p l i c a t i  «ns at P3 and K3 

I y  Ls s ign  L f io  int 1 y 1 • co r  !> d maximum sur f  ace area 

both i r, seed nrog> ny 1 n-’ i i r  1 i y c rs .  Inonq the i n t e r -  

l c t i o n s  o n ly  IIP comb in it  i o i v ;  we re f  mnd s i g n i f i c a n t  

in  a i r  l a y e r s .  ri icreas ing 1 « vr 1 s nhosn) lor'Js

increased  su r fa c e  area deve lopm ent . N2 Pa and 11 ̂  Pg 

have g i v e n  maximum sur face  irea and are on par .

4 . L . 4  number o f  leader  branches

The data  on the leader  branches produced in 

seed progeny and a i r  la y e rs  as in f lu enced  by d i f f e r e n t

67
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Tabic  4.3 E f f e c t  o f  M?K an canopy rad ius  (c:u ̂  in s e c !  progeny

Nutrient: 
1£ v e l s ?1 .v > -in Kl Kl 1-3

r“H*
K2 m

-1 147.33 161.33 16 j .33 153. 3 3 1_ 1 r .67 160. 33 170.00 :-'x 138.00 117.67 162 .33

N2 1 49.57 16 2 . 6 ’ 1 -  "7.00 150.73 1 > ‘ .67 156. 67 173.00 ?2 149.67 161.00 177.33

3 151.00 16-*.00 . r-5 1 • Sr' — . - - • ~ r”. 1• a 16 5. 3 3 178.67 8-3 156.33 173.67 182.00

Me- an 1 1-9 . 3 3 152 . 57 17 j . f  7 — 1 ‘ . 0 0 16 0. 78 173.89

JCT'-T-il T.I-H =160.89
9T (P=0 .T I )  f o r  comparinj mi in e f f e c t s  =5.304
93 (r=C.~5) for romperinn inter iction e f f e c t s  =NS
:V C 9  =2.85

c\
CO



Tab le  4.1- E f f e c t  o f  N?K on : a m u v  rad ius

N u t r i s n t  
l e v e l s ?1 ?2 ?3 Me Kl

Hi 150.33 171.00 196 .00 172. 44 160. 67

No 184.00 139.00 216.33 194.4 ; 180. o7

1*3 185.33 192.33 215.33 197.67 185. 00

Mean 173.22 134.11 207.22 — 17s. • •

(cm) in a i r  la y e rs

Kl Kl K2 k3

171 .CO 155.67 P i  158 .CO 172.00 189.67

195.33 206.33 ?2 170.00 186.33 196.00

198.33 209.67 198.33 207.33 216.00

183.5 2 0 0 . 5 6

=188.19
main e f f e c t s  =3.651
in t e r a c t i o n  e f f e c t s  =6.329

=1.683

(7>
VO



Table -1.5
■

f f e e t  or NPK on s u r t i c e  area oC the* canopy in seed progeny

Nutr ient .
l e v e l s

? 1 V K i ix j K 3 kl 02 Kl

- 1 31.37 33. 1 1 1 2 • 6 3 32 . 2  ; 37.-1 :0.37 01 27.16 3 -1 . 6 8 39.16

-«2 3 1.19 1 0 . 3  3 • *>  ̂
r — • - - 1 • i >  ̂ ^ 13 . 6 3 k-i 36.07 39.16 •15.56

Mi 35.13 1 1 . :• -< • 3 r 3 0 — m ^  Jj ...» .-• : 7 . G 3 ?3 38.73 7 5. 3 1 •19.10

J : l a r  i l
c r  ( -:=C
vD V- -L

.05)
~ r- > 

• - —

n • •

f o r c inp .r inc ;  r.-iin 

zor-':--i T’ i : 11 iri ~e
*-% ♦—

f t

= 30 
= 1  .

ecfcs=M3

•
m r :

873

W j K is • « 117

-jo



Table  4.6 E f f e c t  o f  N?K on sur fa LC .i t l J ( itK ) ol the canopy in a i r  l a y e r 5

N u t r i e n t
l e v e l s

?1 pi ?3 :<2 K 3 Kl K2 K l

111 30.09 37 .32 13 .72 2 3 . 3 3 3 7 .99 39.31 ?1 3 2 . 0 ; 35 .06 37.63

132 39.13 4 .99 i r'> - J
. V .  _> V ! C . o 0 .26 '.3.61 ■'1 35.80 :o .29 : 1. 38

*3 35.51 w  •  -

\ c* o ~ 36.35 ’ i . 2 :  ' .6.03 -3 5 ;b .11 5 2 . 16

r> -  — 1 1 rr.o ar. = 10.91
ZD v ?= —< —• — \ •- 0 •  w 1 b J 10  IT comaar ing n a in  : r f e c t s = 1.312
. '  d — o . O : )  f a r conr-ari ng i n t e r a c t i o n -  C  r  r  — 

u  •_ l l C l r =  2.326
=  2 . 8 '

-j



l e v e l s  o f  f e r t i l i s e r s  are p resen ted  in Tab les  4.7 and 

4 .8 .

N i t r o g en  l e v e l s  d id  not b r ing  any s i g n i f i c a n t  

v a r i a t i o n  in the number o f  l e a d e r  branches produced 

in seed progeny .  In a i r  l a y e r s  the e f f e c t  o f  N could 

be seen upto U2 l e v e l  beyond which there  was no 

in c rease  in l e a d e r  p roduc t ion .

In seed orogeny,  phosphorus a p p l i c a t i o n  at P.. 

l e v e l  s i g n i f i c a n t l y  recorded  h igher  number o f  l e a d e r  

branches an 1 was su . o r io r  to Pi l e v e l ,  whereas in a i r  

l a y e r s ,  l e ad e r  branches increased  s i g n i f i c a n t l y  w i th  

e '/•_ ry incr-sn'-nt in oho. ;r>hai us upto l e v e l .

Though potassium it K.. l e v e l  r ecorded  the maxi-
i

mum number of- L e id e r  shoots in seed progeny, the 

d i f f e r e n c e  in leade r  p roduct ion  due. to  K0 and K
j

l e v e l s  v/is not; s Lgri 11 i c i n t . i lawivcr,  in  a i r  l a y e r s  

l e a d e r  shoot i >roducti 'm increased  s i g n i f i c a n t l y  w ith  

the ir icrc ise in tin 1 r v  L ' i f  po i  issium a p p l i c a t i o n .

None o f  the i n t e r a c t i o n s  e f f e c t s  was found 

s i g n i f i c a n t  w i th  r e s p e c t  t o  l e a d e r  branches p roduct ion  

in seed p rogeny .  However, MP and PIC i n t e r a c t i o n s  

were found to  in f lu en c e  s i g n i f i c a n t l y  in a i r  l a y e r s .  

In c r e a s in g  l e v e l s  o f  phosphorus a p p l i c a t i o n  in  prcscnci  

o f  n i t r o g e n  increased  l ead e r  branch p rodu c t ion .

Maximum number o f  l e a d e r  branches .ms reco rded  under

72



Table 1.7 —i ̂  _ f e e t  o f pp. n'mb. r o* r L e it'icrs in seed progeny

N u t r i e n t
l e v e l s

■> - > : L . m x * i K  '• K l Kl K2 I < 3

All 385 1003 ] 7 i : :  i $ 3 1162 1107 ■-1 721 934 1021

N2 333 1065 115" 0  ? 91 1 12 78 ?2 6 26 1112 1281

n 3 95 5 11 ' 9 135 I  I T  *
^
*. ;  / L17 1 3 9 5 V>-> 108 3 1207 1173

Ml on 892 1C7 ; 1 i  p  o > -7 -7
C* / / I ' 1 '  ' 12 6 0

J’w . l ---
ZZj

¥I

rr. an 
25 )
2 r '

i  o  r  c  orno a. r  i  p. g  

f o r  c o . T T j - r i n r j
m a i n  e f f e c t s  
i n t e r a c t i o n  e f f e c t s

= 1074 
= 185.0 
= NS 
= l r  . 93



Table 1-.3 E f f e c t  o f  MPK :n nu.T-.b-. r o f  loaders  in a i r  Layers

N u t r i e n t  
1eve15 ?1 Me in Kl T " K< Kl K2 Kl

Ml 715 1102 12 ’.6 1021

M2 900 155 : i  :o
^  —

Ml 962 102 ’r 1 — **
>  'J 12 21

:-ie an 359 12 5 0 i : r f —

3 5 2 10 77 1 18 ; 01 7 39 850 987

1 o 1 38 2 1 3 ■» 0.7 970 125 1 1569

9 71 1 i :; 5 Og 1121 1550 1507
2 0  0  20 1 j 5 1

icr.e r -1  m m  = 1168
2  ( 0=0 . 9 5  ! f o r  c : n ; u r i n . ; i  main L t L ; c t :  = 110.8
:i {9“ 1 . 35 ) f o r  c o r n e r i n g  i n t e r a c t i o n .  c f f . . c t s  = 192.0
■ -  r  / \  — C O T* V o'
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N3 P3 l e v e l  compared to  M1P1 l e v e l .  M ong  PK in t e r a c 

t i o n s ,  in c r e a s in g  l e v e l s  o f  phosphorus in the presence 

o f  potassium increased  l e a d e r  branches.  Maximum 

number o f  l e a d e r  branches v/as recorded under P2Ka and

was o n  oar  w i th  PMtC. and P.K_,  l e v e l s .  Though NP and
l a  J 3

PK i n t e r a c t i o n s  w e r e  n o t  s i g n i f i c a n t  i n  s e e d  o r o g e n y ,  

i n c r e a s i n g  p h o s p h o r u s  l e v ^ l  i n  t h e  o r - _ s o n c c  o f  n i t r o g e n  

o r  o o t i s s i u m  s u b s ' ' a n t i  a l  l y  i n c r e a s e d  l e a d e r  b r a n c h  

p r o d u c t i o n .  Max i mum n u m b e r  o f  l e a d e r  b r a n c h e s  w a s

r -  c o r  l e d  u n d - . r  I M P .  l e v e l .

; Jumb. r  o  f  1 . t . o  a 1 s 110 o  t  s

Th • h i  .m t i i .  n u m b e r  o f  1 a t r  1 1 shoots as i n 

i' 1 U( no  mi \>:  f ! i _ i I n  e i c  e c t s  o f  f e  r t i l  i s .  r s  i n  s<__d

j . a y  i n -1 i i r ! / » it 1 n L 1 i n ?" i n . 1 and  t h e  i r

i r a f e r i c  t  i  a 1: i n  T 1 la A . n i l l  MM

m e 01 •' 1 /, n i t I 1 f1 Ii I I Ml  1 V I o f  LOP 1 i c

1 *ri 11 'n ' L (! 1 i I i to 1 • i. , iixi.nuo numle r  o f

I i i  s h o o t  w ) 1 ■ r- 1 . I n  1 i »; 1 iy- u s ,  max imum n u m b e r  o f

I  1 t f r 1 1 s i i o o t  -i v/as r f e ri r1ur l  at. Mg M ce  1 b e y o n d  w h i c h  

t h '  r* w is. n o  s i g n i  f Lc in fa i ri c r  ir-c .

I n  s e e d  p r o g e n y  ind a i r  I iy* rn, e v e ry  increment 

in phosphorus and pot issiuri l e v e l s  s i g n i  f icant^ 

incre  inr.d l i t - r a l  shoot  p rodu c t ion .



SEED Pfe&GE

AIR LAYERS

N  I r ii |» it* j

ft% m> ijto

POT* ;S'UM eV; )

nflt 3

EFFECT OF F M T IU C E R C  ON LATCCAL SHOOT 

PRODUCTION.



Table  4.9 E f f e c t  o f  N?K on number o f  l a t e r a l s  in seed progeny

Nutrient
levels ?1 r>o Kl K2 Ka Kl K2 k3

Hi 1909 3031 37 99 2290 3052 3396 ?1 1644 2437 2562
N2 1952 2961 42 30 2596 2973 3575 ?2 2291 3201 3834

-•3 273 2 3 3 3'. lo ’*0 2751 3331 109-*. ?3 3733 4268 4669

Caner-il mean = 3182
CD ( P=0.01) for comparing main effects = 269.6
CD(7=0.05) for comparing inte ruction ef£ects=N3
cv (es) = 7.34

<1
o\



Tab le  4.10 E f f e c t  o f  NPK on number o f  l a t e r a l s  in a i r  la y e rs

i t r i e n t  
v e l  s P I ?2 ?3 Kl K2 K3 Kl K2 k 3

Ml 2675 2 9 q 2 3 919 2315 3030 3 390 Pi 2597 2917 3111

II2 3 0 3 3 3^7 1 3 2 0 0 307° 3537 3992 ?2 2992 3311 3673

Mg 2914 3 18 3 3 r*63 297 3 3315 3 7 7 5 ?3 3 303 3705 4374

General

CD \ ?=Ci. 
CV ( »o)

5 '  f o r  c o m p a r i n g  m a i n  e f f e c t s  
5 )  f o r  c o r n - o a r i n g  i n t e r a c t i o n  e f f e c t s

= 3329 
= 147.2 
= 254.9 
= 3.33
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Hone or the in t e r a c t i o n s  v/as found s i g n i f i c a n t  in 

seed o rogeny .  In  a i r  l a y e r s ,  on ly  HP combinat ions were 

round s i g n i f i c a n t .  In c r ea s in g  l e v e l s  o f  ohosphorus in 

the D r .s cn c ;  o f  n i t rogen  increased  l a t e r a l  shoot produc

t i o n  .

4 .1 .5  Lo_if arv. 1 index

The data on l e a f  area index as in f lu enced  by va r io u s  

l e v e l s  o f  t r e r c i l i s  r s  in a i r  l a y e r s  are presented  in 

Tabic  4 .11.

T n ,  *■ i aximu.oi ! e  i f  ' .re  a i n d e x  w a s  r e c o r d e d  a t  H f  l '-V e-L  

o f  n i t r o g e n  a p p l i e d :  L o n ,  b e y o n d  v ; h i c h ,  t h ^ r e  was  no  

s i g n i f i c a n t  in c r ^ .  i s c  . I n c r e a s i n g  l e v e l s  o f  n h o s o h o r u s  

and p o t a s s i u m  i p n l i c a t i o n  u n t o  t h e  h i g h e s t  l e v e l s  s i g n i f i 

c a n t  1 y  i n c r e  i c e d  t h e  . lc i f  : r e  1 i n d e x .  Hon^ o f  t h e  i n t e r 

a c t i o n  e f f e c t s  v/ i s  f o u n d  t o  i n f l u e n c e  F . i l ,

4 .1 .7  C in .re/ comp ic:tru ss

TIk d it i on f i r  r mop-/ compactness o f  se !d proaen 

and a i r  l a y e r s  as In f luenced  by f e r t i l i s a t i o n  are p r e s e n t 

ed in Tibi .es 4.1.2 and 4.13.

H i t r o g .n  a p n i i c i f i - n  it M3 l e v  1  recorder!  the 

maximum c inooy rompictnesa  in 3 eed progeny (P i  i t t  4̂  . 

M i t rogen  l e v e l s  d id  not b r in g  any s i g n i f i c a n t  in f lu en ce  

on the canopy comn.artn . ss in a i r  l a y e r s .



Plate i . compact trt_e in  seed  
progeny





P IJ tc  7 lanky l a y e r  w i t h  s p i f o o  
f o l i j ^ i .  in  - ibsolut* c o n t 
r o l  p lo t : ;





Ic 4*11 z c f  c r 1 c -t; -i v l -i Lrulox in n i r  1 lye rs

.‘. '-IT i  rz7\ Z
1 ev si s

p-i C' > - ’ '  ’ in I*' 1 ' * v.  * -  • » —1 4 k *v«i. « \ 4 ̂ ^ Kl K? K3

. « : T C, O 
—  • — 1 —  m — .c t  : .59  z . i *  : . v a  2 . 7 9 Pi 1.85 2.38 2.60

» T r -*i *. • 
—  • j -

- »  -  
< n  • 

• -•.ci ? . n  . 3 5  m i Do 2 .  ;9 2.98 3.38
♦  *» : .

—  - »  —
- t

■  7  - »  C i  7  - *  * -“ i  v  :  - j  1
t  _  1 ._«  -  I *  J .  _  a  -  j  m  ' 7 9 P i

i nc,
J  •  •—  — 3.71 3.89

.  * •  j .  n : . : 4 •  —

—  *  i  1 2 . - >  n  
_  «  -  —  •  —  • -  #  _

1 -  •  i  ~ — 2.93
( ?"=0 . i : r c jmcarii'i j .^-in e f f e c t s — 0.199

: d t?= :■.
-c; > : or corriPiirim ino ;tract ion  e f f e c t s = MS

"r p ;* 
9  \

— 5.89

-jVD



Table 4.12 E f f e c t  o f  NPK on canopy compactness in seed progeny ( l e a f  area rrr/
un i t  sur face  area m-)

N u tr ien t
l e v e l s PI P2 P3 Mean Kl K2 k 3 Kl K2 k3

Ni 4.2 0 3.0 3 5 .4 4 5 .32 5 .59 6.05 5.8 4 Pi 5.04 5.70 5.18

N2 5.0-1 7.00 6 .03 5.60 6. 4 5 6.17 P2 5.65 7.36 7.03

->3 6. 6 7 7.02 5.53 5 .7' 6 . i 7 .2 -I 6. o7 P3 6.91 6.69 6.42

Mean 5.30 5.53 6. 37 — 5.87 6.58 6.21

•Oener.il n 2 an 6.22
CD(P=0.05 ) fc- r comparing main e f  f e c t s — 0.701
2D(P=0.05 ) f o r comnaring in t e /action e f  f e c t s — 1.215
cv  ( oO — 9.78

CD
o



ab le  4.13 E f f e c t  i f  >T 
'_mit s a r fa c

PK on canopy compactness 
e are a n - 1

in a i r  l i v e r s (Leaf araa m*"//

t ier l en t  
e v e l  s ?1 72 ?3  Mean Kl K*2 K3 Kl K2 I<3

Ki 1.63 4.6 ? 5 .53 4.04 5.17 5 . 0G ■'•.59 Pi 4 .50 4 . 4 4 4. 36

M? 4.15 5 .? ;  3 5.CT1 5.1' ' 5 . 1G 4.96 P3 5.08 5 . 1 8 5.13

L 4 4.51 - . T 5 5 .14 5.00 4.35 • a o . ■ — -- 5.21 P? 5.60 5 . 5 5 5.26

Me an ’  '  "P ~  1 ■*> IE
-X m - i  J  - •  — J - . 4 7  -  5 . 0 6 5 . 0’-' A Q  

‘ t  m J  .6

f o r  
f o r

* i b >
(?-

7 (*□)

c o m p a r i n g  m a i n  e r i e c t s  

•.’ o n o a r i n a  i n t e  r a c  t i  ; m  e f f e c t s

= 5.011 
= 0.355 
= 0 . b 16 
= 6.15

co
H
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Phosphorus at  P2 l e v e l  o f  a p p l i c a t i o n  s i g n i f i 

c a n t l y  recorded maximum canopy compactness and was on

par w i th  l e v e l  in  seed progeny.  In a i r  l a y e r s  maxi

mum comoactness was recorded under P3 l e v c 1 o f  

f e r t i l i s a t i o n  and was on par w i th  ?2 l e v e l .

Potassium l e v e l s  did not show any s i g n i f i c a n t  

e f f e c t  on canopy comoactness in a i r  l a y e r s ,  whereas in 

sc'~d progeny, Ky recorded maximum comoactness and was on

o - r  w ith  K-. ..3

Aron 'j the in fa. r  a c t i o n s , on ly  HP combinations

re found s ign  if Leant in se-.d progeny as w e l l  as in

a ir  1 i y  rs .

a . / id., j h t  i ill;- nr . j  t y

T h e  d  i t  1 >n 1 Lei lit: i n t e n s i t y  u n n  r  tln_ c a s h e w

o  in r»-,y .j,/, p i " ' ,  n l . e o  Ln F i b l .  i . I ' .

I i i ' T *  i s in' / 1 v. I r  ■ * 1 n i l  j ; ' g e n ,  ' ' h o s p h o r u s  a n d  

p o t i s s L u . n  s i  m i l  i e  w i t t y  r'duci.J l i g i i t  i n f i I t r  l t i o n .

Among tin Lrit:«. i d c t  f  ans on ly  MP combinat ions ve.n 

s i g n i f i c a n t .  Least  l ight  i n f i l t n t i o n  was recorded 

under N3P3 l e v e l .

4.3 Lea f  c h a r a c t e r i s t i c s

4 .3 .1  Ch lorophyLI-a

The dot  1 on the chlorophy11-u conten t  as

in f lu en ced  by d i f f e r e n t  f e r t i l i s e r s  are presented Ln







Table  4 .14.  E f f e c t s  o f MPK on i ioht. i n t e r c e p t i o n  in a i r la y e rs
—  —

£  cm ‘  sec X)

N u t r i e n t  
l e v e l s  -

? ■ ; Mean Ml 1 Ĉ  » • Ki Kl IQ K3

s i  1100.33 10:7.00 9 5 ■’> ,  o 7 1C23.CC 10 4 3 3 1029.67 1 0 1 0 . 0 0 ? 1  934.00•a- w 911.67 890.33

N2 909.33 353.33 7 r  7 . -J ^ 8 13.22 86 2 .  3 3 3 '7.00 320 .33 ? 2  377.33 859.00 8 3 6  *67

N 3 726 .33 592.^7 0 73 7*
-  •  w -* 5 40.7 '  6-33.67 6 3 9 . 6  7 614.00 P 3 764.00 745.67 717.33

Mean 912.00 857.67 742.33 352 . 1 ■ 836.78 314.78

G en e ra l  ~.e an 
CD ( ?=G . C 5 ■' f o r corrr-anng main e r r t c t s  

somo-arim i n t e r a c t i o n  e f f e c t
C71 %)

= 837.33 
= 15.000 
= 35.982 
= 1.553

CD
u>



N i t rog en  a p p l i c a t i o n  s i g n i f i c a n t l y  increased 

a h lo r o p h y l l - a  w ith  e ve ry  increment in the l e v e l  o f  

a p p l i c a t i o n .

Phosphorus at P3 l e v e l  alone recorded s i g n i 

f i c a n t l y  h igher  c h l o r o p h y l l - a .

Every increment in the l e v e l  o f  potassium 

brought abuut a s i g n i f i c a n t  incr ' .a ju  in chlorophy 1 1 - a 

c o nt :nt o f  1 eavc : .

Aooni th-_ i n t e r a c t i o n s  r nl y N" comb in a t i  rns 

v; r :  found c i g n i f  i c  ant. Maximum chlorophy 1 1 -a  was 

r e c o r d e d  it: !Mi\ 1 .v 1 atac! • fas on oar w i th  , N-iK-

end  I d . ' a  l e v e l s .
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Table 4.15.

\ . 1 . ?  C o l o r  -o l v/ l  l - b

The oit; >n tlie r-hl-jr >■ >hy 11-b cont. nt  as in f lu en  

r  * i b y  - / n l  mi;; i ,  r l . L I  1 • i s  i r< , u:  1 n t '  1 i n T i b l e  1 . 1 6 .

Mtxi-'ourn ch.l.''C *phy 1 1 -'■ > o  nt.nl w is recorded  at 

Ma lev' 1 mr| Lt -nr. ' m par wLth tIp . Chiorophy 11 -b 

con ten t  incre  ased s i g n i f i c a n t l y  w i th  e ve ry  increment o f  

phosphorus and potassium l e v e l s .

Among the in t e r a c t i o n s ,  UK combinat ions alone 

were found s i g n i f r i c  int.  The h igh es t  l e v e l  o f  

c h lo r o p h y 1 1 -b  was recorded under NaKa l e v e l  c l o s e l y  

f o l l o w e d  by MaKp, N2 Ka and N 1.K3 ,



Tab le  4.15 S fn ' . c t  or  MP.< on ch lo rophy l  ! -a (mciA]) con ten t  o f  leaves

Nutri-n t ?1 ?9 :\c in Ki K? K3 Ki K? Ki
l e v e l s

N1 4.3  3 1 O ^ ■»r> . 5 . C d 3.71 1.73 6.73 ?1 4.3  0 5.17 6.20

1J2 5 .47 — •  — **’
•T  C # —. - •  — 5 . 36 5 .93 6 .6 0 P~ 4.95 5.56 6 .65

-3 5.56 6 .  ? 5 m ^ 0 .  '  ' 5.73 C .  4 5 6 .7.-3 P3 5.62 6 . 4 3 7.25

lean 5 T 2  ̂ 7 ' 
~  •  *

•— • - . — 1.96 6. 7 2 •5.7 0

lD (?=0 ."
:d (.? = c . u
:v ( 0

r one a r in i in e l c t r
ror.tarincj in te rac t ion  e t i e c t s

= 5.79
= 0.343 
= 0.594 
= 5.13



Table 4.16 f f e c t  o f  M?K on ch lo rop h y l1 -b  (mq/q) con ten t  o f  loaves

Nutrient
l e v s I s ?1 p-> O o .".e a a Ml ;\'2 K“> Kl

Ml 2.13  ̂n n -7
• • *

* • . > * > '•  - 1.33 2.30 •i r A .  . . _> D1 2 . 32 ?

Mo 2.60 2 . ^7 — «  —
n ' 

• —
n t; r 
. • -*

1 ’• 1 
9 — ? o / *  *. .  . *-

Mo 3.01 i C • -
•> -  ^ 3.12 -  n 

. . « ^ 7 I P * .  23 Po 2 .  76 3

Kean 2 .60 2*25  ̂• 1 — 2 . 5 1 2 . o* 1 3.2 6

Ko

= 2.86
a e f f e e f s = 0.223
■2 r  a c t i  ■> n o f  f e c 2 s = 0.387

= 6.785



4 .3 .3  T o t a l  c h lo r o p h y l l

The data on t o t a l  c h lo r o p h y l l  con ten t  as in f luenced  

by va r iou s  f e r t i l i s e r s  arc g iven  in Table 4.17.

T o t a l  c h lo r o p h y l l  increased s i g n i f i c a n t l y  w ith  

e ve ry  increment in the l e v e l  o f  n i t rogen ,  phosphorus and 

potassium a p p l i c a t i o n .

Among the in t e r a c t i o n s ,  Hi' combinations were found 

s i g n i f i c a n t .  Maximum c h lo r o p h y l l  was recorded a t  MlKm 

l e v e l  and i t  was on par w ith  ' ' 3 IQ and IJ3K3 .

4 .3 .4  T o t 1̂ sugars

The data on the t o t a l  sugars in l e a f  a t  f lu sh  

emergence and f l o w e r  emergence s t  ig s as in f lu en ced  by the 

main o f f  c t s  are nrcsc.nl; d in P i ' j .4  and t h e i r  i n t e r a c t i o n s  

in Tab les  4.1.0 and 4.10.

T o ta l  sugar wan incr* am d both at f lu sh in g  and 

f l o w e r in g  stage v/Lth e ve ry  lurr mint o f  n i t r o g en ,  phosphoru 

a nd po t a 3 s i  \ arn . leve ls  s i. g n i  f  i c anti y .

In gt ;ncra l ,  t o t a l  sugars Lncrc iscd from f lu s h in g  

s tage  to f l o w e r  cmcrg<nc stage in a l l  tlac t r ea tm en ts .

4 . 3 . cj C\ 11 icubar re s i  st ince

The d ata on c u t i c u l a r  r e s i s t  incr as in f luenced  by 

the main e f f e c t s  o f  f e r t i l i s e r s  are p resen ted  In F l g .3



TO
TA

L 
SO

IU
BC

L 
'z

UQ
AR

S 
IN 

M 
N

- 
M 

* 
* 

 ̂
L

^
/

»O
U

h-» 
U

'v
if

■r

lOO

WfrROGEN r ^)

F / q ; 4*

EFFECT OF FERTILISERS OKI TOTAL

FLUSHING STA^E

---------------E>LOOMlN£ 9TACE

$o

'**’ )

50 ioo

p o t a s s i u m  T 'O )

SOLUBLE SUOAPS IN LEAF.



‘ab le  4.17 S f f - c t  or :IPK on c o n . 1 c'nlorophy 11 (ni i/q) con ten t  o f  leave s

Nutrient:
l e v e l s D-) C . ** -!• — - - r • . .c .v.n K 1 I<2 Kl Kl K2 K3

6.50 7 . ;0 • —. —. —■—\ •*»• ■ •— 5.57 7.03 9.97 ?1 6.60 7 .59 9.2 4

N2 0.07 3 . 8 6 . J 5 3 . 0 3 8 . 1 3  3.5 3 9.53 P2 7.39 8 . 32 9.95

N? 3 . 3 ” 9 . ;o -4 .39 ? .?9 3.67 9.63 9.36 ?3 8.37 9 .58 10.47

Mean 7.31 3.55 Q • —%• 7 . o  .50 9 .39

3en e r_ l  "re • r = S . 61
ZD ( ?=0 . C 3 i r oomoorino ra in  e f f ec t s = 0.435
CD(?=0.05) r co .ro jr in  j inre r i c e  ion c-f  LCCtS = 0.754
J / ( VJ = 4.38

CD
OD
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Table  4.18 E f f e c t  or NPX on 
emergence, in a i r

t o t -1  sug 
1 ay e r:.

iro (ng/lOO.j l e a f ) Ln l e a f a t  f  lush.

N u t r i en t
l e v e l s ?1 P"1 ? i /7)cru-rv XI x ■> • • x? kl K2 K ?

Nl 1.77 1.9? l . ; 7  3.0 5 - 1.90 2 .00 2.27 Pi 1.67 1.80 2.13

N2 1.80 2.0? 2.58 rr •/7 2.0? 2.10 2.3 7 ?2 1.30 2.03 2.43

**3 2.03 2.3^ 2.33 3 •v/ 2.1? -> ' 0 — • 2.70 ? ■> 2.5? 2.57 2.77
n)e<XrrJ I- $7 2 -n a-fct a  • n =-•9-30

Oener- 1 me m -  D
<— « 21

2 0 (?=0 f iwo  n o it come in.j nidi:'; er i e c t s = 0. 106
70(?= : .35) f o r comparing in t c r d c t i o n  c l f e e t c -  ns

\ 7X)
j— . |
• •17

CD
VO
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Tab le  4.20 L f f e c t  o f  N’PK on c u t i c u l a r  r e s i s ta n c e  ( r a t e  constant  o f  moisture lo ss ,  
g.H20/h)

t fu : r i en t
l e v e l s

Mi

M?

PI ?-> F*} «r ►wv KI K9 k 3 Kl K2 K3

0.1155 0.1353 0 .14 o9*-/3j/ .1315 0.1233 0.1446

0.112"7 .1196 0.1357*wii^ .12 \2 0.1290 0.1148

0.105? o . i ' i :  : .1  -5 :c./iv^ . J n  3 p . ] ' •s i  \ i ' n n
P • ///? ____&•_/i-r r  c-  LHU,  Q.;xa3- CLiUkhS. Q- /ag9

PI

P2

0.1105 0.1044 0.1204 

0.1186 0.1302 0.1277 

0.1377 0.1458 0.1443

I-eneruI mean

CT ( ?~C .050 
CV ( ’O

ror
f o r

cam ra r ie j  rrain e f r e c t s  
concarin.j  i n t e r a c t i o n  e f f e c t s

0.1266
0.0080
0.0139
5.8

HDro



Table 4.21

N u t r i e n t
l e v e l s

E f f e c t  or NPK on l e a f  water con ten t  ( al)

?1 Do ? < P)-.< "TV Kl K Kl Kl K? K3

Ml
N?

N3
J22<£fv̂ i

56.16 57.57 5P.C2 57-S-S-56.20 57.61 58.90 
58.93 cl.85 6 1.50 6/-7? 5 . 7 r5 51.52 <5i.06

f"7 70.96 t?- 7c 65.7 1- 67.37 70.01
i i f Z i  ~ ■ S'L l-x- /7 bM -,3a-

PI 57.93 59.87 61.50

?2 60.56 62.36 64.43

P3 63.22 64.29 66.96

CT v ?=0.05 '
c v (-• ,)

main e f f e c t s  
in t e r a c t i o n  e f f e c t s

= 62.36 
= 0.733 
= 1.269 
= 1.019

<DLJ



Table  4.2 2 E r f e c t o f  K?K on s p e d f i c  l e a f  we ight (mg/cm“ )

N u r r i en t
l e v e l s Pi Do ?? Mean hi K2 :<o Kl K2 Kl

Nl 9.61 10.79 1 1 . 0 1 10 .4 7 1 0 . 0 2 10.52 10.36 PI 9.23 9.82 10.43

-'2 9. 56 1 0  .7 7 11.24 10.5 6 1 0 . 2 2 10.59 10.36 P ' 10.50 1 1 . 1 2 11.58

M 3 1 0 . 2 0 1 1 . 6 5 12 .07 1 1 . 0 1 1 0  10 1 1 . 2  - 12 . 39 Po 10.80 11.41 12.11

Me an 9.32 11. 07 it — — ■ * » — in 10.73 11. 37

£ r* t re an = 10 .78
f  '  * '

/( • 05) f o r co.Tioarinq • —
rnain e f  f CClS = 0. 282

— ■05) f o r :onoarin:*i in t e r•act ion e f f e c t s = 0. 439
cv ( ’5) —  9 27

o
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In c rea s in g  n i t rogen  l e v e l s  increased SLW. However, 

s i g n i f i c a n t l y  maximum SLW was recorded a t  N, l e v e l  

a lon e .  A l l  the l e v e l s  o f  phosphorus and potassium have 

s i g n i f i c a n t l y  increased  SLW.

Among the- in te rac t ions ,  only NK combinations 

Were s i g n i f i c a n t .  Maximum SLW was recorded at L F3 K 3 

l e v e l  and was s i  j n i f i c a n t l y  superior to a l l  ot-her combi

nations .

P ru i t  char 1 c f e r i s t i c s

4 .4 .1  F ru i t  volume

The d at t on f r u i t  volume are or- rented in Table

4 .23.

F ru i t  volume d ec reas 'd  ' i gn L r i c u n t l y  w ith  e ve ry  

inorsm 'n t  in the I eve ]  o f  n i t r o g en  md phosphorus. 

Kowc'o. r, vii. is i um gvd i o j I i >n si mi i 1 i o a n t l y  increased  

f ru i  t v »1 urn* by 1 v  > y inert m nl i.n fir. 11 v< 1 o f  a p p l i 

c a t i o n  .

.vuong th intoo i r t i  ms on ly  i7P combinat ion was 

s ign l f Lc int.. Smal les t  f r u i t  has hern recorded  at 

and M p P g l e v e l  o f  a p p l i c a t i o n .

4 .4 .2  F ru i t  weight

The d i t  1 of. the f r u i t  we igh t  are  presented  in

Tab le  4 .24.



T ib ia  4.2 3 E f f e c t  o :  MPK on f r u i t  volume (ml/truit : )

N u t r i e n t
l e v e l s  ? 1  PC ?3 Me-Jin Kl K? K3 Kl l<o K3

Ml 73 65 — • r-v
v_ r 69 65 6 9 73 n 65 69 76

M2 71 62 -  — 62 58 6 L O O p-i 58 61 65

Ml 61 5 0 56 53 55 61 ?3 5 3 56 59

Me an 70 *  •0 —_ — __ _ 58 6 2 67

G e i •: r ^ I n e u n =  6 2

‘w  —>
/
V ? = 0 . 0 5 i f o r  c o m p a r i n g m a i n  e f f r C ' S =  2 .

*-•
D

0 5 '  f o r  c D . m p - r i n g i n t e r a c t i o n  e f f e c t s
•

—  *r • O

C V ( *-0 , 3* ■
O0II 7



N it rogen  and phosphorus a p p l i c a t i o n  d id  not b r ing  

about any s i g n i f i c a n t  v a r i a t i o n  in f r u i t  we igh t .

However, f r u i t  weight  decreased from 2nd l e v e l  o f  

n i t r o gen  and phosphorus a p p l i c a t i o n .  F ru i t  we ight  

increased  s i g n i f i c a n t l y  a t  K3 l e v e l  o f  a p o l i c a t i o n .  None 

o f  the in t e r a c t i o n s  was found s i g n i f i c a n t .
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4.4.3 Juice 

The data on ju i c e  ner cent  in apples are p

ed in  Table 4.25.

N i t rogen  at Kg l e v e l  had recorded s i g n i f i c a n t l y  

the h igh es t  ju i c e  per  cent  in app les .  Phosohorus 

apnl ic  a t ion  as a i r  > i n f lu e n c  rl th'_ samu to  a s i g n i f i c a n  

e x t e n t .  P2 and Pa l e v e l s  war- on par.  Ever/ l e v e l  o f  

pot  as iorn unn 1 i c  a t ion s i g n i f i c a n t l y  increased  juice- P e r  

c r n t .

vnong Mi- in fer  to t; 1.- > n o n l y  NK comb ina t i on  was 

s i g n i f i c a n t  . Max in<mi juici. per c< nt war. n  c o rd e d  at 

N't Kg l e v e l  o f  Jp’ *l i c i l  I aa .

4 .4 .4  Total  s o lub le  s o l i d s  (TSS)

The data  on t o ta l  so lub le  s o l i d s  in cashew apple  

ju ice  are presented  in T ib l c  4.26.

Maximum per cent  o f  t o t a l  so lub le  s o l i d s  were 

recorded  a t  Mg l e v e l  o f  a p p l i c a t i o n  and was on par w ith  

N2 . Phosphorus a p o l i c a t i o n  reduced TSJ o f  f r u i t  ju ic e  

upto P2 l e v e l  s i g n i f i c a n t l y .  However, l e a s t  TSS was



Table 4.25 E f f e c t  o f  VI?K or. ui.ce percentage in apole

luerienc
Levels ? 1 * 2 : :c m Kp K3 Kl K2 I<3

Ni 91.77 9 3 .0 3 9 3.6 i 9 2 . I 91. 17 92 .97 94 .10 PI 91.93 92.4 7 93.37

142 92 . 7 3 91.3^ Q ' O  ̂ ' O 1 C' ^ 9 2 . 6 0 93 .10 92 .80 O") 92 . !7 9 3.67 93.80

Nl 43 .27 c ’ C 9 •. :-C 9 3 . 9 0 9  ̂.67 93.2 3 9 : . 3 0 ?3 93.23 9 3.17 94.53

Mean 92 .59 Q : -31 - _ • — 9 3.5 : _ _ 9::. 5 : 9 3 .10 93.90

f e n e r * !  mean = 9 3.18
7T(?=2.25? for  comparing main e f fe c ts  = 0.524
C D ( P = C . O ^ j  for comoarino interaction e f fec ts  = 0.909
T , ' ( ’ o = 0.488

>D
VO



Tab la  -1.26 2 f. 5ec t  o f N?K on t o t a l  soluble. s o l i d s  ( U.'J in f  ru i  t ju ic e

N u t r i e n t  
1ava ls

■> Mean Kl K2 K3 K l K2 k 3

Ni -i •— ~il i . O ' l  ;.2C 13 r * 7 • - ' 1 : . 11 11.67 1 - .33 13.33 PI 15.67 15.67 15.67

M2 16.20 l  r- . 0 j 1 ■> •>  ̂ • • - 15.11 15.3 7 15.33 1 ; .67 P3 15.67 1 3 .67 11-33

3 16.33 15.07 .6 7 15. ‘2'2 i o  , 0 0 15.33 15.33 P 3 11.67 1 •:. 6 7 13.33

Me an 15 .67 1 : . 8 ? 1 : • «_ •— 15.3 3 15 .00 1 -I-. -i

Gene ra mean = 1 : .93
c d ( P=0 . C:) fo r comparing main e f f e c t s = 0. 830
CD ( P-0 • 05.' f o r comparing in te rac t ion  e f f e c t s = NS
5̂ T I*w » \

•= ' i .82

1
0

0



Table  1.27 E f f e c t  on N?K or. sugar content ( l )  in f. ru i t s

N u t r i e n t
l e v e l s Pi Pg ? 7 M  aP. Nl K. K n Kl K2 Kl

Nl 12.17 12.17 12.26 12. -0 12.70 11.91 12.53 Pi 11.03 1 3 . 8 0 13.46

Nl i : - .39 13.19 1 : . a ' 13.61 13.03 1 3. °6 13 .79 P? 13.31 12.51 3 3.21

-3 1 . i 3 L ?. 0 6 11. 9 6 13.15 13.69 12.73 13.03 P3 17.13 12.30 12.73

Mean 13.76 13.01 12.39 — 13.16 12 .67 13.13

21-oner oi  ~.o-ir. = 13.05
CD(P=0.0;1 f o r comparing main of  f e c ts = 0.818
ZD i ?=0.0 5) f o r  co.no a r in g  in-cornet ion  e f f e c t s  = NS 
t / (n )  ‘ = 5 . 6 3
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recorded a t  ? 3  l e v e l .  Potassium did not bring any s i g n i 

f i c an t  v a r i a t i o n .  None o f  the in teract ion  e f f e c t s  was 

found s i g n i f i c a n t .
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4 .1 , 5  ? r u i t  sug i r  s

Th_ d i tu on f r u i t  sugar  c o n t e n t  i r e  g i v e n  in 

T ab l e  4 .27 .

T i t r o " :  n i t  :ir Leve l  s i g n i f i c a n t l y  i n c r e a s e d  

f r u i t  sug ms ,  beyond v h i c h  th e r e  was no s i g n i f i c a n c e .

Ph as ah'  rus b. yen 1 pi J • v  _ 1 s i q n i f  i c  ant l y  b r ou gh t  down 

f r u i t  suga rs .  Put- nr ium l e v ,  i s  did! n i t  si iov: any s i g n i -  

? i c  in t  v - i r i - t i  •r.. 1 1  nn- o f  trie i n t e r a c t i o n  : f  d i e t s  was

found s i g n i f i c a n t .

4.4 .5  .< . LC1' r e a c t i o n  (nil)

iv Oita 'in f r u i t  juic>. r <  . .action mil '  i re  pre s._nt- 

e d i n T ibi e 4 . 2M .

i l i f r o j ’ n i m i i i e: i f L' >n h i s  reduced Uv. pil tven 

though not f/ > i d i n i . f i ' 'ml r.Lu nt. idv> si.em rus i t  7“ 

l e v e l  alone produced sLqni i ic ml: n duct i >n in iuice

react ion ,  Ever*, Lncr-'pi’ nt in t*.he 1« 1 o f  pol is :Lum

ip n l i c i t i o n  incr m o l  iuice w l d i t y  r tun L f  i c  int. ly  . hone 

o f  the I n i e t up I; i . »n . f ie h . '.•’ as s iq n i f  ic int.

4.1.7 A  sc ).rb i c  ic i d

idle d i t  * mi ir.cor/b j . > i d  > 1 oonin_nf; i f  the f r u i t  

ire p resen ted  in T i’o Li



• /

rabid 1.23 H i n d e r  o t  o r .  i n i e c  r<_ n r  t  L i n  ( n i l )

ju:  _-iu nr
7 — t T — 1 <r ̂  ̂u Pi .  ̂> _ % V. . p • • — % * • K Kl Kl K2 Kl

.71 7.37 %
m _ •  ̂% _ i . . ; i • • • : . j 3 * nn

• m •. Pi ;.  :• 5 •1. 3 1 : .  17
-. 35 %■ _ -> <i• • —1 . i* :.3S :. 09 P? •;.50 : .36 1.16

:7 2’ • ■> —* • —1— - • — - » - . ' -*- • «- m —' * 7 • p o P3 '..13 1 .10 4.05

Mean • -»- i »_■>»_ • • —1
m - — • - ^

m • ' .13

r. j r i *1 ' OQt
/ 1 ~J- c m:j r i  ri i r? a • p. l_ I. ICC t c — 0.060

HD v ?=C . :  i ) £ j  j "  par inii in t pac»: i  jn c l •_ c ._ = MS
j ; -> = 1 . 2 2
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i f C c C t  ? I : ; ?<  on V 'J  lC .jl< ' i d col'll: - n t (:r..j/lOO 1 f r e s h  f r u i t )

' . lu t r  i e n c  
i e v i l s

P i _  > ~ i ' T ' • ̂  
• * ̂  • ^1 v > • » K } K l 1-2 1-3

Id a 1 *? 3
* 1  ̂- ]_ i i  ‘H :  i- PL 19b 21? 2 2 7

* : :  3
—_i_ —' — * .1 * 0 1_ * -• 0 *. P i  191 217 2 2?

» - ' c; | ' * • -) ? : 1 : 220 2 ■: 3

* r — ~ i -» — - — —
—  —. ^ »

- «  •* \ 

1 * :  u

-  ,  —  m 
9 •

' 2' :~ 
-  • <•—

ro ’i ^ i r i n  ? 
:.~ ~  • -i r  i n 1 in

i n
-a -  * «

r r
u C :; •: 

r  _i c c i
c t .;

- — * # -  •j i -  ‘w -  —

= 217
= 1 0 .2
—  MO 

1 .  • » »_ >

= L .1 0

ph’-“



'or r e l a t i o n  roc : f U‘ L^ntr t'otw lcii l e a f  nu tr ien t  j and f r u i t  q u a l i t y

'—< \ ■ »-\  ̂ '  V * n -«
.-w r . v .  >  . .  .  c

>
. « Mvi Sun a r

rFSJIT ,l!J.-k L.ITY C.iAR.CTERS

 Ascorb icAc i J i  t  v Juice acid TSS

]_ *> •> •k 5 r, 7 8 9 1 0

- i -* n p j .18 5 C 1 - ' a * _  ' ' i " : *> ~ - • • — - - n .  : Fes-- ■• - 0  .  ' . . IS - o .  :sP9* 0.6070* 0 .5810* * -0.1720
•»

: .  ? :  it 5 -■ ^  ~  17 s • _r - 0 . 2 SOI - o . 3 0  :o* - 0 . 17 2 -:* 0 .4112* 0.2640 -0 .6769* *
—s

- c . 3 1 6 ? * * - 0  .  2  i 6  -1 - o .  ;o5 -0 .  5 JoO ••' ,  o .  :959* • 0.2508 -0 .7125* *

•* 0 .  C 3 5 0 C .  5 6  3c * • o .  ; • 5 : : * -0 .3920* -0 .1894 0.7159**

- -  0  .  0  9 2  2 0  .6377*' • -0 .4764* -0 .6 9 12 * * 0.0649

0 . 02 5 2 - 0 . 1 9 3 9 0.1796 0.4670*

- -0 .7578• -0 .6929* * 0.4119*

0.4832* -0.2801

-0.0004
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N it rogen  a t  M2 l e v e l  s i g n i f i c a n t l y  recorded maximum 

a s c o rb ic  ac id  content  beyond which there  was no s i g n i f i 

cance.  Phosphorus at P3 l e v e l  alone recorded the h ighes t  

l e v e l  o f  ascorb ic  ac id .  Every increment in the l e v e l  o f  

potassium im p l i ca t ion ,  s i g n i f i c a n t l y  increased ascorb ic  

ac id  con ten t .  None o f  the in t e r a c t i o n s  was found s i g n i f i 

cant .

4.5 Nut c h a r a c t e r i s t i c s

4.5 1 Nut volume

Thv. da t  i on nut volume i r e  g i v e n  in Tab le  4 .31 .  

N i t r o g e n  at  M3  l e v e l  alone s i g n i f i c a n t l y  oroduced 

the s m a l l e s t  nu ts .  i.'ut volume s i g n i f i c a n t l y  d ec r eased  

w i th  e v e r y  Inc - merit in hrv- l . v c l  o f  phos thoru?  and 

po tass ium.  .vnonq int.. r act i  >ns o n l y  and MK e f f e c t s  

vi r :  r . i g n i f i c  m t .  Sm 1 11 c s t: nut"- wer>. r i  co rded  a t  N3 P 3  

in d i '/ S  • l e v .  1 ;; o f  ip,  el i c  i t  i an .

4 .5 ./  Ms! v/i I g l l l

Th' d it * on [•>'. 1 m l  w ighi are j . r 1 r e n t ed  in Tab l e

4. V . .

A p p L l c i t i  >n o f  n L t m q e n  and  p h o s p h o r u s  s i q n i f i c a n t l  

b r o u g h t  d o w n  t h e  w e i g h t  w i t h  e v e r y  i n c r e m e n t  i n  t h e  l e v e l s  

o f  a p p l i c a t i o n .  M o w  v c  r , n o t \ g s  J ma b  vi  I s  d i d  n o t  s h o w  

a n y  s i g n  i f  Lc-»n t r e d u c t i o n .  None  o f  t i n  i n t e r a c t i o n  

e f  f e c t s  w i s  f o u n d  r- t q n  i f  i c  i n t . .

106



T ie  is . 3 1  1 v_zt or :I?M or. nut vn 1 umc: (m 1/nut_ )

- I i i  i r i s n t  

l e v e l s

12 V  -
. ->w -* . * M l

9 *
1 ' 3

’ '  iIV 1 K 2 •2 3

i ~ \ 3 C 6 . 7  )
\ “i 

— • -
“ 7 *■* 
* .  -  0 6 . 7 7 5  .  • 2 P i 7 . 2  3 7 . 0 3 6 . 8 7

i • w 6  .  o  -• — • - _ - • w 7 . 0 3 6  .  0  3 6  . 7 0 ? ] 7 . 0 3 6  . 6  0 6 .  : 0

\ 7
x J "> 6  . 6  0 6  .  5  C

1  • ■? 
»  « — • 6  . 6  0 6 . 2 7 6  .  3  0 P  ; o  .  ;i 0 6 .  i  ? 5 . 1 7

M e  m
n  r  •

• ■— 6  . ------ m  ^  • -
■>

6  .  - O

i-  
V- U

: n • -  —  — —

L •

r -ic t i  n L L'GCt::
; %)

= 6.707 
= 0 . 1 0 2  
= 0.176 
= 1.315

107



Talrle :-.3i Stree t  on :I?IC jr. nut velume (ml/nut)

m er i t .
l e ve l s Pi _  -v .v.c _:r. K*? •-3

Nl 7 . 3 C 6 . 1 i / • ~  3 6 . 7 7 6 . : ? P i 7 . 2  3 7 . 0 3 6 . 0 7

152 '7 '> -7/ • _  . / c .  6 u • - -

”• A
7  .  r  >.* ” . 0 3 6 . °  < 6 . 7 0 ?2 7 . 0 ? 6 . 6  0 6 .  :o

IT "* 6 . 6 C •5 . 5 0 P • "7
>-• .  -

* ^
• • 6 . 6 C 6 . 2 7 6 .  • P v O .  J 0 -  • r w- 5 . 1 7

Ic rJXl *7 P •
• •*- • 6 .  5 r~- • —

_ _ »- - j »-•v- ' « - •j  .  0  3 c  .  : 6

6.707
0.102
0.176
1. 315

107



Table  5.32 E f i e c t  on JFK. on nu: ’..-tight (q/nut)

N u t n  e nr 
l e v e l s

v' ̂  •'-1

Pi ?9

7.37 7.10 6.S3

Ki I* . 7

7.27 7.10 6.93

Kl Tf, K~,

Pi 7 . : 3 7. 17 7. 3 3

X~> 7.73 7 . 17 7.13 7 . 3 3 7 . 0 7 . 30 7.20 6.93 5.97

k 3 7.13 6.83 47 4.61 6.90 6.80 6.73 ?3 5.67 6.90 5.57

X; an 7 . : i  7.03 6.31 - 7.17 7.10 5.9 a

n t  r a l  me ar.
32 ( ? = 0  . C 5 1 no r
C 3 ( ? = 0 . 0 5 )  f o r  c T ':'?  u r i n g  i n t e r a c t i o n  e t e e c c s  
CV(%J

comparing main e f f a c e s
r- i-

7.09 
0 . 1  18

= 1.82

t—1
o



4.5 .3  Nut d en s i t y

The d'j-tn on nut d en s i ty  arc- presented in Table

4.33.

N i t rogen  and phosphorus a p p l i c a t i o n  d id  not b r ing  

any s i g n i f i c a n t  v a r i a t i o n .  Pot assium a p o l i c a t i o n  at X? 

l e v e l s  a lone s i g n i f i c a n t l y  increased the nut d en s i t y .  Non 

o f  the in t e r a c t i o n s  was found s i g n i f i c a n t .

4 .5 .4  S h e l l i n g  percentage

The data on s h e l l in g  nercentage are presented in 

Table 4.34.

S p e l l i n g  per cent  increased s i g n i f i c a n t l y  w ith  

e ve ry  increment in the l e v e l  o f  a p p l i c a t i o n  o f  n i t ro gen ,  

phosphorus and not is ium. Am mg the i n t e r a c t i  ons, PK 

c o o b ' n i t ions  alone were s i g n i f i c a n t .  Maximum s h e l l i n g  

per Cent was recorded at P3K3 l e v e l  f o l l ow ed  lay PfKg le v ,

4.5.5 res t  we ign t  o f  kerne l

Th. r] if.i on t< st; we igh t  ar* nr« sent' '1 in T ib l c

4.35.

Test  we l ' jh t  or k c m c l g  w is incr» ised unto M"1 lave . 

s i g n i f  i c  int Ly, beyond -which there  was n-> s i g n i f  i c  ince .

Phc trend on phosphorus unJ i c a t  i/m seamed to be e r r a t i c  

Every incn  ment in th^ l e v e l  o f  potissi-un a p p l i c a t i  n 

s i g n i f i c a n t l y  increased the t e s t  we igh t .  None o f  the 

i n t e r a c t i o n  e f f e c t s  win s i g n i f i c a n t .
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-  1 -  • “3 ^- • i j Effect ;  o f  U?K or. nut c en s i t v  (q/nl )

U u t r i e n t
l e v e l s ?1 ?2 ? i * f  ̂̂— Kl K 3 K 1. k * . *

111 1.02 I .06 1.C7 1.05 1.01 1 .On 1.03 Pi 1.0 : 1.07 1.07

'02 1.08 7 06 1.03 ■— » < 1.05 1 .07 1 .0? P2 1.03 1.05 1—'
 

■ o vO

n 3 ’ 09 — ■ — 1.06 : .  :5 1.07 1.05 1.07 1 .07 P1 i . o : 1 .07 1.09

l.c 3n 1.06 1.06 I .  27 —  — l n *. • - 1.07 1.03

sne r-ii 
:e (?=o .o5  j

'Z  ( 7=0  . 0 :  )
: / ( ;;)

t; J..I
f o r  
f o r

: x r ; i n n j  mam e r r e c t s  
jo~r* nr in": i n t c r a c r: i  ?n e £ f£ct.c

1.06
0 . 0  30

. M  C:N 5
= 2.50

J
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Table  4.34 Z f f e c t  of  M?K on s h e l l in g  percentage

Mur r i e n t  
l e v e l s ?1 ?2 ?3 Me an Kl K2 ▼ •• Kl K2 "3

Ml 25. 3? 25.91 27.2 0 26.17 25 .23 25 .93 2 7.24 ?1 21.61 26.23 26.83
\]oiL. 25.36 26. ;9 27.75 25 .70 25.29 26,94 27.37 A. / 2 5.15 26 . 18 20.00

Ml 26.4? 27.2 : 29.00 27.5 5 25 .52 77.71 23. 3 3 P3 2 7 . 1 ? 27 .91 28.60

Me an 25.39 25 . 5 : 27.13 — 25.7? 2.6 .33 27.31

Oeneral mean
CD(?=0.05. f o r  comparing main e f f e c t s  
ZD(P=0.05) f o r  comoaring in t e r a c t i o n  e f f e c t s
z v i / J

9 3 1 - .81
0. 33b
0. 569
1. O /.1 r

1
1

1



Tabic 1.35 T f  f ,Ct Of M?7: or. rc ' t v;j io ' i t  o •—';c ! nc 1  a (o/ i 000 k »- rnc ls )

. 7 _ r i e n  
L eve 1  s t  Pi ?-* .'tar. • V. :ci I<2

%

1859 1 Q ’ —. -I 156^ ' ?2C 13 *5 19 0 7 13 39 1967 1920

•  4 2 022 191 3 I  '  9 _ '  v  "  3 300 a* 2 0 ■ ’ 3 16 kic _ i e • o 1961

S- 139; 186 13- * - .3 33 1 8 0 o I ' 12 IT ■*»
^ i 15 r  2> 1929 1 " 2  3

.’ 1 .  an 1929 1  O 3 1 7 ’ — i s  :5 131 5 1955

Gene r i  I ne an = 1905
CT(?=0. 05) f o r corrr: i r i r .  j r a in  e f f e c t s II lO ŝJ •

CD ( P=C . -> cr V c: -ud j i_■ r z 2}7rr a r in  g in t e r a c t i o n  c f f c c c a = MS
cv (%) = 1.51

I—'
r>j



4.5 .6  Kerne l  p r o t e in

The data on kerne l  p ro te in  ore g iven  in Table

4.36.

i l i t r ogen ,  phosphorus and potassium s i g n i f i c a n t l y  

increased  kerne l  p ro te in  with ever/  increment in  the 

l e v e l  o f  o d d l i e i t  i o n .

Among in t e r a c t i o n s  on ly  MiC combination was s i g n i 

f i c a n t .  S i g n i f i c a n t l y  maximum p ro te in  content was 

recorded  at ITpKg l e v e l  o f  a o o l i c a t i a n  follov/ed by N2 K~ .

4.6 Y i e l d  at tribute-s

4 .6 .1  P r e c o c i t y  o f  f low r in g

The d i t a  on th_ number o f  days taken from f lu s h in  

to f l o w e r in g  ( '’r . c o c i t y )  as i n f  luenced by the main e f f o c  

o f  f e r t i l i s e r s  ar-_ nrcsented in F i g . 7 and t h e i r  i n t e r a c 

t ion  e f f e c t s  in fab le  4.17.

Mltrogen i t  11 g k v c l  alone s i g n i f i c a n t !  

the number o f  d u/r. t iken from f lu sh ing  to  f l o w e r in g ,  

bvery  in c r  merit Ln t h e  l e v e l  o f  p lvsph rus a o p l i c a t i^ n  

also sign i  f L c m t  ly brought down t h e  number o f  days from 

f lu s h in g  to  f l o w e r in g .  Potassium at Km l e v e l  alone 

could  b r ing  down the s ime f l i g n i f i c  m t l y . Hone o f  the 

in t e r a c t i o n s  was found s i g n i f i c a n t .

4 .6 .2  Determinate shoots

The d a t i  oh the number o f  determinate  shoots ire

produced in TibLc 4 * .
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‘ab le  1.35 E f f e c t  or M?.< bernc l  o r o u  in content  ( 7 )

i ru tr icnt
l e v e l s ?9 T* ^ >!• an. :o :o Kl Kl K"' t r . 3

-1 19.31 -1— — »69 n 1 1 ~ .* • • ■*»  ̂ ■*> — *~' • 4 ̂0 . , . 2 . *: 6 *v: i? • - • -*» *— 71 2 1 .06 22 . ‘,7 2 3.25

-'•I 22.55 ■) ' 9 3 17.89 _5.1 2 2 . 9 *: 25. " 0 2 7.73 ? 2 2 3.77 25.53 26 .63

-1 3 r— - m - » 23 . 32 ?1.75 25 .1" 2 3 . : 7 2 5.62 3 0 . o 6 j' *\ 26.15 27 .97 29 .36

Me -;n 22.27 25.31 27 33.67 25.32 26.56

Gen r* a 1  me -i r. = 25 1
• 9

- ~  ( P=C.05* f o r co..i v ir i.n o  main e f f e c t s = 0 . 8 : G
J 7

* w i —  ̂\ so.no ar i n 3  i n t e r n c t i ? n  e f f e c t s = 1 . • •-) 
I  —

m

*

27 ( -  7 1
-  0 /

-
—  • 82

t
il



Table -’ .37 e f f e c t  o f  MPK on o r c c o c i t y  (days) o f  f l o w e r in g

N u t r i en t
l e v e l s ?1 ?2 ?1 P7<^^v K2 :<3 KI K2 Ki

l-
y 37.67 33.33 23 .  33 J3-/y 3 3 . 0 0 3 5 . 0 0 26 . 33 Pi 37.67 35.67 31.67

1‘2 37.67 3 1 . 0 0 2 : .00 3o ?7 3 1 . 5 7 71.33 29 .67 ?2 3 3.67 30.3 3 27.33

513
. /̂2 f*VTY

29.57
35T o<^

17.00 
3o ■

21.33 io-oc
^v..r r . r

29. 33
37> • 00

25.00 
3Q -0 t-

^3.67 
a<S- srsr

Pi 27 .57 2 5.33 20.67

General mean 
CD ( ?=G.15 ) f  o 
C l ( P = 0 . 35) fo  
CY ( 3i)

main e f f e c t s  
in t e r a c t i o n  e f f e c t s

= 30.00 
= 3.355 
= MS
= 9 . ;o
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Taole 4.33 E f f e c t  o f  N?K on numb- r e f  determinate  snoots

•tfucrient 
l e v e I s ?1 ?2 ? 3 Me -in ?<i Ko Ki Kl K2 Kl

Ml 351 1061 126 L 1C53 81-; 1159 1200 781 984 1152

’3 7 1033 i ; 7 1 3 0 ; 1 3 o 2 10 0 7 13 9 7 1681 P') & « 994 1396 1637

lig 1033 1519 -13 :■ l 5o 7 1222 .1592 LS7 2 ?7 1268 1768 1964

Mean 972 1 3 42 I bf '5 — 101 : 1 33 3 153 ;

cor
comparing main e f f e c t s  
comparing in t e r a c t i o n  e f  ec ts

= 1327 
= 74.6 
= 129.3 
= ’ .97

f— 1

<m



PA
V

S 
lA

ls
lN

 
F

O
R

I T

3

1^0 3 0 0  l\fO

N S T R O G E K  ( ^ C j

fig : 7
Kr ?r!£ :  (-5 ; ) POTASSIUM (qj)

EFFECT OF FERTILISERS ON PRECOCITY OF FLOWERING



Pan ic le s  were increased s i g n i f i c a n t l y  w ith  every  

increment in  the l e v e l  o f  n i t rogen ,  phosphorus and 

potassium. A l l  the in t e r a c t i o n  e f f e c t s  wc-re found s i g 

n i f i c a n t .  Maximum number o f  product ive  l a t e r a l s  were 

recorded at  N3 P3 , W3K3 and P3K3 l e v e l  o f  f e r t i l i s e r s  

app l i c  i t i o n .

4 .6 .3  Determinate t o  t o t a l  shoot r a t i o

The data on determinate t o  t o t a l  shoot r a t i o  i s  

presented  in Table  1.39.

N i t rogen  a p p l i c a t i o n  showed a gradual  increase 

in t h i s  r i t i o .  Phosphorus ap p l i c a t i o n  did not show any 

increase  beyond P2 l e v e l .  Maximum r a t i o  o f  determinate  

to  t o t a l  sho its w is obs.rv._d at IQ l e v e l  f o l l ow ed  by IQ 

l e v e l  o f  potassium a p p l i c a t i o n .

4 .6 .4  Number o f  nuts

The d it 1 on th1 number >( nuts are presented  in 

T ib ] o  4 .49.  The dat 1 w< re not st  11i s t i c  i l l y  analysed.

The data ind ica ted  th i t  tire number o f  nuts was 

increased  s u b s t a n t i a l l y  with M and P a p p l i c a t i o n  compare 

to po t iss ium .  Maximum number o f  nuts was recorded at 

H3 P3 l e v e l  o f  combinat ion.
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Tabl e 4.39 E f f e c t  o f  N?K on determinate to  t o t a l  shoot r a t i o

Nut r i e n t  
l e v e l s Pi po Me an Kl K2 10 3 Kl K2 K3

Ni 0.272 C .265 o . 2 ;? C .26 0 0.2 37 0.291 0.260 ?1 0.251 0.285 0.308

N2 0.272 0.2 32 0.29 :• r< i a n - • 0. 2o r 0.2 97 0.239 ?2 0.2 53 0.298 0.304

*»3 0.294 0.313 0. 32 7 c . 2 1  ? 1 OQ ’ 0. 311 0. 3 32 0.281 0.315 0.265

Mean 0.230 0.235 9.286 — — 0 .262 0.299 0.291

Gene ra 1 me r̂. = 0 .2 8 3
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Tabl£ 4.40 E f f e c t  o f  M?K on na^bcr o f  nuts ( p e r  t r e e )

N u t r i e n t
1cVcl D ?1 ?-> 7 3 Me :n 1 r irs» 1 K 0 K 3 Kl K2 k 3

Ni 280 511 ’.51 : o 9 ; .15 :-50 Pi :• 15 : 3 5 667

N2 136 537 613 560 570 5 16 56 1 p~. 53 3 592 613

-1 3 5 51 6 33 7 00 o 2 5 6 0 o 16 63° ?3 566' 565 627

Mean 130 579 566 — 50 0 50.6 567

General nem  = 532

M
H'£>



The data an nut y i e l d s  o f  seed progeny and la y e rs  

as in f lu enced  by the main e f f e c t s  o f  f e r t i l i s e r s  are 

presented  in F ig .S  and t h e i r  i n t e r a c t i o n s  in Tables 4.41 

and 4.42.

The r e s u l t s  presented in Table 4.41 showed that  

the main e f f e c t s  o f  treatments were s i g n i f i c a n t .

N i t rogen  had g iven  a orogrc-ssivc increase  in the y i e l d  

o f  cashew. TiiC y i e l d  increase  from 112 to  133 i s  

su b s tan t ia l  and s i g n i f i c a n t .

Phosohorus l e v e l s  a lso  had in f luenced  the produc

t i o n .  The maximum and s i g n i f i c a n t  y i e l d  increase  was 

obt ained by Pg K v  .. . Potassium a p p l i c a t i o n  has 

resuLtud in r e g i s t e r i n g  s i g n i f i c a n t  increase at every  

l e v e l .  The h ighes t  y i e l d  w :s recorded * '"■'••1 i c a t i c n

over  when comn ired to Pa o r  ua. The . in teract ion  c f ie-ct  

wer»- not s i g n i f i c m t .  As f i r  as. .1 lycr?  aia concerned, 

the d i f f c r n n c e  bet  we n the M2 and iJ a l e v e l s  was not 

s i g n i f i c m t  even though lip. and II a 1 <. v* Is  were s i g n i f i 

c a n t l y  su p e r io r  to 111 ind they w re on par.  In o the r  

words, there was a su bs tan t ia l  y i e l d  increase  from Ml 

t o  M2 beyond which i t  v/is ’ marg ina l .  In the case o f  P 

a ls o ,  the quantum jump was more from Pi to  P2 and from 

P2 to Pi there  was no d i f f e r e n c e  . Potash a p o l i c a t i o n  

had a lso  responded at Ki l e v e l  r e g i s t e r i n g  the h ighes t  

Yield and th i s  was s i g n i f i c a n t l y  super io r  to  Ki even

120
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Table  l . l l E f f e c t  o f  N?K on we ight  (k g/ t ree )  o f  cashe./nuts in seed progeny

Murrlent 
l e v e l s Pi ?2 ? 3 Ki K2 K3 Kl K2 K3

Nl 1.20 1.54 1.7S I SO ■ 06 1.1-7 1 .98 ?1 1  . 02 1.35 2 . 1 1 ■V 5?

N2 1.61 1.46 1.31 f-63. -.27 1 . 6 8 1.9 1 1 . 2 0 1.85 1.96

n 3 1.67
I ' ^ i

2 . o i  z .  ;o o-oi.
/ ■ 67 2  -oc

.. :-7 
/•17

«-\  ̂IT2 . o  
/' 73

2.56 
a- /£

r l 1.53 1.99 2.-12

•J^nera! mean 
CD(P=0.0£) f o r  
CD(P=G.05) f o r

comparing
comparing

main e f  
in te  rac

f r e t s  
t i o n  e f f e c ts=

1.72
0.289
MS\ ® x a y  J - i i 1____a - * c  'w -i- — v— ^  v_ —  - •

C/(%) ' = 31.805

1
2

1



Table 4.42 E f f e c t  or N?K on oc ioh t  ( k g / t r e c ) o l : coshewnurs in a i r  laver,

Nut r i e n t  
l e v e l s Pi P2 ~ - Pfca-n K2 :<3 Kl ►—* I\j -<3

Ni 2.06 3.63 3.05 ' •. o-t 3.02 3.12 ?1 3.03 3.25 3.42

No 3 .76 4.21 4.37 4.13 n • 4. 1 2 D->*■ 3.3 4 4-. 10 4.27

n3
rr)*6vn

3.93
3 a ?

4. 35 
t+o-}

5? ^  
3-97.

.00 
3- 6a

4.20 
3- 1ST

4 .6 3 
_ 3- 76

Pi 3 .90 3 .90 4.18

Oenerol rr.e m
T D ( P = C . 0 5 ^ '  f o r  c e l l a r i n g  m o m  e f f e c t s  
C T ( P = C . 0 5 )  f o r  cc .n o  a r i n g  i n  t  e r o c  t  i  m  e f f e c t s  
CV ( % )

= 3.77 
= 0.232 
= 0.402 
= s m 4
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though on pur with  K2. Maximum y i e l d  was obta ined by K3 

l e v e l  in a i r  l a y e r s  as against  K3 lc-vcl in seed progeny.

I n t e r a c t i o n  NP was s i g n i f i c a n t  w i th  N3 P3 combina

t i o n  r e co rd in g  maximum y i e l d .

4.8 Lea f  ana lys is

4 .8 .1  Leaf  n i t r o gen

The data on l e a f  n i t rogen  arc presented in Table

4.43.

S i g n i f i c a n t l y  maximum l e a f  n i t rogen  was recorded 

at M3 l e v e l  o f  a p o l i c i t i o n .  Leaf n i t ro gen  was increased 

s i g n i f i c a n t l y  w ith  every  l e v e l  o f  phosphorus and potassium 

a p p l i c a t i o n .  among the In te ra c t ion s ,  NK combinations 

were s i g n i f i c a n t  with r_-s p e n t  t o  l e a f  n i t r o g en .  Maximum 

l e a f  n i t ro g i  n was. recorded at 113K1 l e v e l  i f  app l i ca t ion  

Col lowed by MgK2 1 eve 1 .

4 .0 .2  L<_ af pi 1 ispliorvir

Thv. d a t i  on 1* af phosphorus irt pr sented in Table

1.44.

L e i f  phosphorus was decreased s i g n i f i c a n t l y  w ith  

e v e r y  increment Ln the l e v e l  o f  n i t rogen  ap p l i ca t ion ,  

wherc-as a p p l i c a t i o n  o f  phosphorus .and pot is  s i  urn s i g n i f i 

c a n t l y  increased  l e a f  phosphorus unto second l e v e l ,  

beyond which there was no s i g n i f i c a n c e .  Among the



Ta : l e  4.4 3 E f f e c t  Dr >I?M on L e o i nirroocr. k \0

N u tr i en t
l e v e l s ?2 ? ! Me en • * • : -n i<3 Kl in K3

Ml 1.77 2.10 — 1 * •_ •  ̂ i 1.33 3 . 1 0 2.13 0 _ «i 1.84 2 . 0 0 2.05

N2 CO O' 2.06 2.32 • 0 *“'• 2 .05 2.07 2 .13 ?0 2 . 0S 2.25 n 00*— m

A3 2.26 1 O— m — —V « —> — * y .» - * —• C ”> . • — 1—-' 2 • 6 ; D-. 2 . 30 2 . 50 2 . SO

Me an 1 .5 5 7 ^ 2 .07 ' f O' 2 . 32

o 09*- w —m 
0.062 
0.108
2.15

e n ' i r i l  mem —

3 ( ?=0 .  75) f o r c jr .p ir  in.:: main e f  c-cts —

T *>-p ' •  -  ^  * "  ^
.  \  -  -------- < w  • -------------------  _  -J  _ 7  n - ' i r i n  i n t e r a c t i o n  e f f e c t s —

:v(%) —

K>



rm 1 - * 4 5 S f r e c t  o ff Mp" 
.  1  . > n 11 a hep h ; ru s ( )

K u r r i e n t  

l £ V £  l 3 p o ? ?
; . v ix 1 "

- J) K l i c ?  *—• ;n- i

r . \ 1 K 0 . 1 7 0 . 1  5 m — r. i  •~ • — 0 . 1 5 0 . 1 8 ?1 0 . 1 3 0 . 1 5 0 . 1 5

««* C . 1 5 0 . 1 5 i "7I 1 * • — - 0 . 1 5 0 . 1 5 0 . 1 6 ?2 0 . 1 4 0 . 1 6 0 . 1 7

5  3
1 * 

— « .*. r 0 . 1 4 L 5 0 . 1  ~ * 0 i  • w • 0 . 1 4 0 . 1  5 ?  i 0 . 1 5 0 . 1 7 0 . 1 7

M-; -in 3 . 1 4  0 . 1 6 -C — 0 . 1 6  0 . 1 6

Oener i l  -.e 
CO( ? -C . 0~' 
CD i ?=0.05
cv ( :0

i r

s e n n i n n , ]  main el: r e c t a  
c r m o - r i  nrf i n t e r a c t !  n e t r e ccs

=  0 . 1 5  

=  0 . 0 0 4  

=  0 . 0 0 8  

-  2 . 7  3

ra
ui



i n t e r a c t i o n s ,  NP and NK combinations were s i g n i f i c a n t  

w i th  r e sp ec t  to l e a f  phosphorus.

126

1.3.3 Lea f  potassium

The data on l e a f  potassium are presented in Table

* ,1 r* J

Le i f  potassium was decreased upto N2 l e v e l  o f  

a p p l i c a t i o n  beyond which there was no s i g n i f i c a n c e ,  whi le  

the same was incr'- ased s i g n i f i c a n t l y  w ith  every  increment 

o f  ? a p p l i c a t i o n .  Potassium content o f  l c  i f  was increased  

by K a p p l i c a t i o n .  K2 and Kp wore on par in l e a f  

potassium. onong the in t e ra c t io n s  r,n ly  NP combination 

’ftas s i g m ' f i . c m t  with respect  to l e a f  potassium.

1.8.4 Leaf  calcium

The d at i on L .if ciLcium i s  or«. sentefl in Tabic

1. i t .

rncre io . in j  l e v  Is  8 n i t rogen  ipp 1 i c  1 1 inn s i g n i -  

f i c i n t l y  Lnor- i:n I b M calcium. t'h.e.ph'ru:: and 

pot issium I < vr Is si in I I l c  inti  y d-.cr!  used L e i f  calc ium. 

Ansnq the in Le r act i / nn *n 1 y PK c« >mbi n i L ion was s ie jni-  

f i c  int.  Paf  i 1‘ Vi 1 hiJ r< c i r d e d  tin lowest  .leaf

c a le ium.

4.Q.5 Lc i f  magnor. Lum

The d i t i  on b i f  magnesium are presented in

Table  4.47.



Table 4.1-5 E f f e c t  or M?K on l e a f  o t  ass um ( : )

M a tr ien t
l e v e l s  ? l  ?2 ?? M*:_n Kg K3 Ki K2

Ml 0.53 1.02 1 . 1 3 1 00• — - 0.39 1.01 1X .  U  D Pi O • •N I—
* 0.65 0.91

mm 'd 0.32 0.5? 0 . 98 3.8° 0 . 3 5 0 . 91 0.92 D o 0.8 3 0 . 9 5 0.99
•m

- 3 C .35 0 . 3 3 0 .  3 7 c .  :>o 0.31 n q ’  ̂ ' 0.95 0 9  7 1.05 1.05

Me an 0.33 0.92 i >-\ -> _ _ C .35 0.95 0.96

Jener- l  near. = 0.9 3
CD(?=C.C‘E1 f o r  corn- ar ing  main tECects = 0.041
C3(P=0.05' f o r  c~:voaring in t e r a c t i o n  e f f e c t s  = 0.072
r/ (  1) = 3 . 9 1

Hro
-j



Table  4. A w E f f e c t  o f N?I< on l e a f  ca l c .i urn (%)

N u tr i en t
l e v e l s P2 Pi Me an K1 K2 k 3 Kl K2 K3

N1 0.13 0.12 0.0 9 0.13 3.16 0.13 C. 12 Pi 0.26 0.21 0 .IB

0.21 0.15 0.12 0.16 0.19 0.15 0.14 D o 0.16 0.14 0.12

-*3 0.24 0.14 0.14 0.17 0.20 0.13 0.15 ? 3 0.13 0.11 0.10

Me an 0 o1 0.14 0.12 --- 0.18 0.15 0.13

General  mean
CG‘ (?=0 .05) f o r  compering main e f f e c t s  
CD(P=0.05' f o r  c o roa r in g  in t e r a c t i o n  e f f e c t s  
CY (%)

0.16 
0.013 
0.02 3 
7.55

1
2

8
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Table 4.47 E f f e c t o f  NPK on It af maineoium (\0

N u tr i en t  
1 e v e 1  a P i pg P 3 Mean Ki I<2 T r -<1 K:i K3

* • — 0.17 0.15 O ' -  n 1 7 0.19 0.17 0 . 1  6 Pi o . i s 0.16 0.16
N"> 0.17 0.17 0.17 0.17 0.13 0.17 0.16 Pa o . i a 0.17 0.16

N 3 0.15 0.17 C.16 0 . 1 f 0.17 0 . 1 0 0 .15 P? 0.16 0.18 0.17

Me an 0.17 0.17 0.17 — 0.13 0.17 0 . 16

n e ra i  ?.eari
rD(?=0.05/
CD(P=0.05)
CV (%)

.  i
f a r
f o r

o n e a r i n g  
om a r i n g interact ion e f f e c t s

= 0.17 
= 0.0047 
= NS 
= 0.2 4
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Lea f  magenesium was decreased a t  M3 l e v e l  o f  

n i t r o g en  a p p l i c a t i o n .  Phosphorus l e v e l s  d id  not show 

any e f f e c t /  whereas increas ing  l e v e l s  o f  potassium 

decreased l e a f  magnesium. None o f  the in t e r a c t i o n  

e f f e c t s  was found s i g n i f i c a n t .

130

4 .3 .6  Leaf  z inc

T h e  d a t a  o n  l e a f  z i n c  a r c  g i v e n  i n  T a b l e  4 . 4 8 .  

N i t r o g e n  a t  M2 l e v e l  had  s i g n i f i c a n t l y  i n c r e a s e d  

l e a f  z i n c  b e y o n d  w h i c h  t h e r e  w a s  a d e c r e a s e .  t h e

same  t i m e  p h o s p h o r u s  l e v * . I s  p r o g r e s s i v e l y  d e c r e a s e d  l e a f  

z i n c .  P o t  i s s i u m  l e v e l s  d i d  n o t  s i g n i f i c a n t l y  i n f l u e n c e  

t h :  s a m e .

4.9 C r i t i c a l  conccntr  i t i o n s  o f  M and 77 in .leaf

The c r i t i c a l  c rnci n t r  i t i  >n l e v e l s  f o r  M and P 

wer.  2.09% ind 0.111 r e s p e c t i v e l y  ( P i g . 10 and 11).  In 

vie// o f  the 1 ine ir  r* r.p'anse to P ipp .1 ic i t i  ma, the 

c r i t i c  iL c ' no  n t r  i t i  m f o r  I' w is 11 i t  worked au t . The

quadra t ic  fu n c t i  >ns v/< re f i t t e d  f o r  M

A 2 
y = 2 .02 t L .093 x -  0.3490 x

R2 = 0.187

For P 2
y = 0.8788 + 2 3 . 9 7  x -  108.6 x

R2 = 0.037

where x i s  the l c i f  n u t r i e n t  con cen t ra t ion  and y i s  the 

e s t im ated  y i e l d .
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Table  4.48 E f f e c t  o f  M?K an l e a f  c ir.c (oora)

Murr ica t  
l e v e l s Pi Pg ?3 Mc~ - rj Kl K2 K3 Kl K2 1<3

Nl 41.00 35.67 ^ -*» ~ -I  ̂«  ̂ < « _ — • 3 0 . 0 0 3 5 . 0 0 *1 . 0 0 PI 43.00 4- 5 .00 4 7.33

M' 2 57.33 1-0.3 2 2“7 • 3 3 41.67 45.00 38 . 00 42 . 00 Di 33.67 35.00 33.67

42.00 35.33 3 0 .  ̂3 t 8 . 2 1 1 -1 .00 37.3 3 3 0.33 ?3 29.3 3 30.33 27.3 3

Mean 46 .78 37.44 n 0 ft — 23.67 36 .73 37.78

Ge n e  r  2 i  me a n  = 3 7 . 7 4
CD(?=C.OE) f o r  c o m p a r i n g  m a i n  e f f e c t s  = 5.211
C D ( ? = 0 . 0 5 )  f o r  cor.o a r i n g  i n t e r a c t i o n  e f f e c t s  = 9.025 
CV( % )  '  =  11.96
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Table 4.49 C o r r e l a t i o n  c o e f f i c i e n t s  between y i e l d  and growth parameters

Characters  1 2 3 4 5 6

1. Y i e l d

2. Surface

n

3. Leader bran-
" cr

c h e

4. L a t e r a l  shoots

5. Determinate 
shoots

5. LAI

7. Canopy compact 
ness

C .  6  5  5  r x  0 . 5 6 4 6 *

o

0  . 5 4 9 I *

0.9506 *

0.8592 * 
1 . 0 0 0

0.6615* 0.6309*

0.8745* 0.9341*

0.8484* 0.8383*
0.8775* 0.9120*

1 .000 0.84 25 v

1 . 000

0.2959

0.4818*

0.4830*

0.4856*

0.4407*

0.6927*

1 . 0 0 0
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Table -1.50 Cor re l a t  ion c o e f f i c i e n t s  between y i e l d ,
c h a r g e t e r i s t i c s

Cnaracrers 9

1. Y i e l d 0.6497* 0.6552* 0.5643* 0.6774*
«

e- . Surface area  0.7501'- 0.7097* 0.3112 r 0.6756*

3. Leader bran^ 
ches

4. Determinate 
. shoots

0.7230*

0.3674 r 0.7173

*  . 3 5 3 !

0.3 :  35> 0.84 91

5. LA. I 0.7907 * 0.7175 ’ 0.3-90* 0.9123*

-  V  —  —  wD . S-L.W

7. T o ta l  c h lo r o 
p h y l l

3. Sugars at  
flushing

9. Sugars at  
f lowering

1 -i m Lea f

1 1 . L ea f  P

1 2 . usaa K

13.Root CEC

1  . 000 0  .  o  6 7 3 * 0.6657 ' 0 . 8  4 9 3

1  . 000 '•.7505 ’ 0.751s

1  .oo : C .8503

1 . 0 0 0

growth parameters and l e a f

1 0 1 1 1 2 13

0.7003* 

0 .6594-*

0.0219

0.4575*

0 . 1 3 6 0

0.5575*

0.6467* 

0.7644*

C . 6  3 0 6* 0. 37 28 0.5363* 0.7237*

0 .33 36* 0.2614 0.4328* 0.8e95*

0.5629* 0.4838* 0.5890* 0.7850*

0.361 : •- 0. 3 58 3 0.5923* 0 .7883*

0.7232* 0.3807 0.4500* 0.7432*

0.8460* 0 .3692* 0.6138* 0-7814*

0.8206* 

1 . 0 0 0

0.4363*

0.1859

1 . 0 0 0

0.6752* 

0.4508* 

0.3285* 

1 . 0 0 0

0.8265*

0.7809*

0.1892

0.3903*

1 . 0 0 0 0 133
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Both the above funct ions  were not found s i g n i f i

c a n t .

4 . 1 0  R o o t  c a t i o n  e x c h a n g e  c i p a c i t y

T h e  d a t a  o n  t h e  r o o t  c a t i o n  e x c h a n g e  c a p a c i t y  a s

i n f l u e n c e d  b y  t h e  m a i n  e f f e c t s  o f  f e r t i l i s e r s  a r c

p r e s e n t e d  i n  F i g . 1 2  a n d  t h e  i n t e r a c t i o n  e  f l e e t s  i n  T a b l e  

1.51.

I n c r e a s i n g  l e v e l s  o f  n i t r o g e n  a n d  p h o s p h o r u s  s i g n  

f i c a n t l y  i n c r e a s e d  r o : > t  C E C .  P o t a s s i u m  a p p l i c a t i o n  a t  

K 2 l e v e l  w a s  s i g n i f i c a n t l y  s u p e r i o r  t o  i l l  a n d  w a s  o n  p a r  

w i t h  K ' } .

A m o n g  t h e  i n t o _ r  i c t i  ' n s  o n l y  M I C  c o m b i n a t i o n  w a s  

s i g n i f i c a n t .  M 1 K 3 r e c o r d e d  m a x i m u m  r o o t  C E C .

4 . 1 1  S o i l  i n  i l y s i s

4 . 1 1  .  L  O r g  m  I c  c  a r l a  > n

T h e  d  i f  i o n  s  1 ) o i g  m L e :  c  i r b o n  a n  p a s  s c - n t e d  i n

T  a b l 6 1 . 5 2 .

n i t r o g e n  i p p i  L c  i t l  > n  i t :  1 1 ?  l e v e l  a n d  b e y o n d  s i g n i  

f i c a n t l y  r e d u c e d  o r g a n i c  c a r b o n  c o n t e n t .  P h o s p h o r u s  a n d  

p o t a s s i u m  l e v e  l s  d i d  n o t  s h o w  a n y  s i g n i f i c a n t  v a r i a t i o n .

Ml< v a r i a t i o n  wir. s ign i  f i r  int.  NiKa l e v e l  o f  apnl 

c a t i o n  recorded the lowest  o rgan ic  carbon con ten t .
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Table 4.51 E f f e c t  o f  M?:< o p . r o o t  CEC (meq/lOOg roo t )

N u t r i e n t  
l e v - I s

?1 ?3 rv>'  -i.o -61 X2 x 3 ;<i
•dm i<2 t  r \• •3

Nl 21.57 2 3.33 26 . 00 2.3-tol 21.67 21.33 25.00 Pi 2 0 . 0 0 25.67 27 . 00

32 23.67 27 .00 -» t4«-  ̂•0 0 2-7 3.2.21.3 3 29 . 33 3 1 . 0 0  ?2 2 3 . 0 0 28.67 23 .67

-‘ 3 ° 7 .  ̂^ 3 0 . 0 0 1 1 67 3c co26 .00 3 1. 3 1 32.67 Pi 26.00 30.67 3 3 . 00
rO&Ofsry> Ox* • %■ -77 9 1 03. c-o 0 9  ■ 33 0-7 • iTS-

GcHEr— an = 26.96
CD( P=0 .053 f o r  comparing main e f f a c t s = 1. )72
CD( ?=C .05) f o r  comparing in te  r■action e f f e c t s = 2.550
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T ab le  4.52 E f  f_ c t a f  M?K an r c s id u a l  s ' • i l  o r g a n ic carbon ( %)

bJur r i a n t  
l e v e l s

P i  ?2 Pi Me ar. V +^ L :<2 M3 Kl K? k 3

Ml 1 .56 1 .55 1.71 1 . O 1 1 * • 1.62 1.75 PI 1.27 1 .25 1.24

M2 1 .19 1.23 1 .  21 1.16 1 .19 1.16 1.14 •D-.■«fc 1.30 1 .23 1.25

N 3 1 .01 0 .94 0.95 0.07 1 •  — 0.90 0.73 ?? 1.29 1 .19 1.20
Mean 1 .25 1.25 1.22 —  i .29 1.22 1.23

General mean = 1.25
CD(P=0.05, f a r comparing main e f f e c t s = 0.155
CD (?=C.05) fa r coopa r ing  in t e r a c t i o n  e f f e c t s = 0.268
-*7 / ( rV )
~  J \ o/ = 10.7
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The data on t o t a l  n i t rogen  are presented in Tabic

4.53 .

N itrogen ,  nhosohorus and potassium l e v e l s  s i g n i -
t.

f i c a n t l y  increased s o i l  n i t rogen  content by every  

increment in the l e v e l  o f  a p o l i c a t i o n .  None o f  the i n t e r 

ac t ions  was found s i g n i f i c a n t .
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4.11.2 To ta l  n i t rogen

4.11. 3 Phosohorus

The  d a t a  o n  a v a i l a b l e  p h o s p h o r u s  a r e  p r e s e n t e d  i n  

T a b i c  ; . 5 1 .

N i t r o g e n  a p o l i c a t i o n  s i g n i f i c a n t l y  d e c r e a s e d  t h e  

a v a i l a b l e  p h o s p h o r u s  c o n t e n t .  P h o s p h o r u s  l e v e l  d i d  n o t  

s h o w  a n y  s i g n i f i c a n t  v a r i a t i o n .  P o t a s s i u m  a p p l i c a t i o n  

d e c r e a s e d  t h e  a v a i l a b l e  p h o s p h o r u s  a t  K;; l e v e l  b e y o n d

o n  1 y  H P  c o n l i  L n u t  i o n s  vi< r> f n u n e l  s i g n i f i c a n t .

4 . ] 1 .4 Potass Lum

J'ne d i t i  on  tli* s o i l  not  i s s i w m  a r c  pr> s c n t c c l  i n  

T  able 4 . 5^ .

N i t rogen  apnLicat lon u>fo ilp l e v e l  s i g n i f i c a n t l y  

increased  noil, potas.i .  urn ge yond which there was a 

d e c r e a s e .  Phosphorus a t  Fi l i v e  I had s i g n i f i c a n t l y  

increased  s o i l  potassLum, Inert i s in q  l e v e l s  o f  potassium 

increased  s o i l  potassium \\ al  I l e v e l s .  •imong the 

i n t e r a c t i o n s ,  on ly  NK comb Lrai. i oris were found s i g n i f i c a n t



Table  4.53 E f f e c t  o f  \'?K on r e s idu a l  s o i l  t o t a l  n i t rogen  (°S)

N u t r i e n t
l e v e l s ? 1 3o ?3 \f£ 1 X1 iC> K i Kl K2 k3

Ml 0 . 1 2 0.13 0.14 o . 1 1  0 1 i 0 . 1 ? 0.15 Pi 0 . 1 2 0.14 0.16

N2 0.14 o . i ; 0.15 C . I 5 0.12 0.15 0.17 P2 0.13 0.15 0.17
*T ̂  **3 0,15 0.13 0.15 - • —7 0.15 0.13 0,13 p 3 0.14 0.17 0.19

Me an c . i  ■; 0.15 0.16 -- 0.13 0.15 0.17

Ge ne ra 
CD( ?=0 
CD (P=0

1  me a
.05)
.05)

n
r d r 
f o r

comparing
comparing

main e f f e c t s  
in t e ra c t i o n  e f  f  ects

= 0.15 
= 0.007 
= NS

PV ( ) = 3.90
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Table 4.54 E f f e c t  o f  NPK. on res idua l  s o i l  ohosphorus (°.0

N u tr ien t  
1 e v e l s ? 1 ?2 tJ 1 - > Me an Ml K2 :<3 Ml K~>few *3

Ni 0 . 1 0 0.07 0.15 0 . 1 1 0.1 3 0.03 0.06 Pi 0.13 0.06 0.04

N2 0.05 0.03 0.03 0 . 0  1- o . o : o . o ; 0 . 0  3 0.08 0.04 0.04
0.09 0.06 0 0 - 0.07 0.09 0.07 0.07 P3 0 . 1 0 0.09 0.07

Me an 0.08 0.05 — 0 . 1 0 0.06 0.05

General  mean = 0.07
CD(P=0.05) f o r  comparing main e f f e c t s  = 0.029
GD(P=0.05) f o r  comnaring in t e r a c t i o n  e f f e c t s  = 0.051
ZV{%) ' = 3 5 .9 1
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Table 4.55 E f f e c t  <o f  N?K or. re s idua 1 soi  1 ootassiumA (ppm) in a i r  l a y e r s p l o t

N u tr i en t
l e v e l s Pi P2 ?3 Me an Ki rO ^3 Kl K-2 K3

NT1 230 253 2 5 3 143 2 ;o 353 PI 137 237 3 17

N'2 290 270 320 290 170 250 4 50 P2 130 227 370
-j-i-J a 2 1 0 203 25 3 225 1 2 0 253 30 3 a i~ ~J 167 200 o o

Mean 240 242 0Q7i- — — 144 2 48 372

Gene ra 
CD (?=Q 
CD ( P=0

1  me 
.05) 
.05)

an
f o r
cor

comparing
comparing

main e f f e c t s  
in t e r a c t i o n  c f f ects

= 255 
= 20.5 
= 35.6

CV(%) = 7.00

H
O



Table r> E f f e c t  o f  MPK on r e s idu a l  s o i l  off

N u t r i en t
l e v e l s ? 1 Do C* -3- - J Mean Ki K2 •43 Kl Ko K3

u i 5. r 0 5.40 5.63 5.1-7 5.41 5 .4 S 5. 50 ?I 5.50 5.55 5.68
No 5.59 5.50 5.75 5.51 5.42 5.52 5.79 P2 5.26 5. -'9 5.64

i:3 5 .7 : 5.49 5.47 5 . 57 5 . 1-0 5.62 5.68 Pi 5. 43 5.69 5.65

Mean 5.56 5. 45 5 .61 5.41 5.53 5.66

Ge n e r a 1  me 
CD( ?=C.05' 
CD( ?=0.05)

an
f o r  comparing
f o r  como-arinq *. —

main e 
in te  ra

f f e c t s  
c t i o n  e f f ects

= 5.55 
= 0.076 
= 0.132

cv(%) = 1 .19
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The data on s o i l  dH are Dresented in Table
—  .*»

4.56.

H a p p l i c a t i o n  a t  112 l e v e l  h a s  s i g n i f i c a n t l y  

i n c r e a s e d  s o i l  pH b e y o n d  w h i c h  t h e r e  w a s  a  d e c r e a s e .

P a p p l i c a t i o n  s e e m e d  t o  b e  e r r a t i c .  K a p o l i c a t i o n  h a d  

s i g n i f i c a n t l y  i n c r e a s e d  t h e  s o i l  pH .  K 3 and  K2 wore 

on o a r .
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4.11.5 S o i l  pH

4.12 P roduc t i on  fu n c t i o n s

The p r o d u c t i o n  f u n c t i o n s  f o r  n i t r o g e n ,  phosphorus 

and potass ium are worked out  and p resen ted  in Table- 4.57

From the  t  1 b i * , i t  i s  seen tha t  n i t r o g e n  and 

shosoharus e x h i b i t s  .1 u c u r v u i i n e a r  t y r e  o f  resoonse1 . a   ̂ .

with r e spec t  to y i.>_id. Potassium alone had shown a 

\ Lne i f  r e : non s c .

able  4 .57 .  Product  bti  f:un«:tL ns ( o r  il, P and K in
air  1 r/ers

y = 1 /! »* x -  M

P2°5 y - ?'/!. 4 :< -

0 " y rjH0 -f* 4 . r>0 x.

R" = 0 . 1 6sn

R 2 = 0.206

■/he c r y  = e s t im a t ed  y i e l d  (kg/lau)
x -  l e v e l  o f  rr.il r i r n fm  (kq/ha)

tip y = 17.74+0.01)01 x -  0.0000197 x '+ 0.6552
-  0 .0 (0206  z^ -  0.000014 xz

' /he re y = e s t imu te cl y i e l d  
x = qu a n t i t y  o f  M 
7. = q u an t i t y  o f  P



4.13 Economic optimum doses o f  N and ? f e r t i l i s e r s  and 
expected y i e l d

The optimum doses o f  N and P f e r t i l i s e r s  and the 

expected y i e l d  are presented in Table 4.58.

The optimum doses f o r  n i t rogen  was worked out to  

be 430.OOg/tree/year and f o r  phosphorus,130 .OOg/trec/ 

yea r .  The optimum dose f o r  K was not worked out in 

v iew o f  the l i n e a r  response to K a p o l i c a t i o n .  The optimum 

doses f o r  HP in t e r a c t i o n  was not worked out since the 

equation was not s i g n i f i c a n t .

Table 1.58. Economic optimum dosesA
and expected y i e l d  in

o f  N&P f e r t i l i s e r s  
a i r  l a y e r s

Nu tr ien t Doses ( g / t r e e ) Expected y i e l d  
(k g / t r e e )

N i t rogenJ '« 30.00 4 .71

Phosphorus 1 3 0 1.50

Tiv expected  y i. Ids d optimum loses o f  N and P 

are 4.71 1 riel 1.50 k j/trc / y  ir  r e s p e c t i v e l y .

4.14 Economics -d f e r t i l i s e r  ip p l i c  i t i  >n

The d i t i  on the economic an a ly s is  o£ f e r t i l i s e r  

a p p l i c a t i o n  to  seed orogeny and 1 r/crs arc presented Ln

Tabic 4.59 ind 1.60.

In seed progeny n i t r o gen  a p p l i c a t i o n  at Ma l e v e l

alone s i g n i f i c a n t l y  increased the net income, w h i le  in 

a i r  la y e rs ,  the same wis recorded  a t  N2 l e v e l  on ly .



Table 4.59 E f f e c t o f  MPr" on ner income f  rom seed progeny (Rs./ha)

Nu tr ien t
l e v e l s ? 1 ? 3  Mean Kl K? Kl K2 k3

1 1  : 3 15 30 1535 1.7 7 910 133? 2189 ?l 609 1281 2403

*2 1524 1573 132° 164; 1135 168 5 2 1 1 0  ?2 1203 1940 2031

IT 3 1525 20 -5 2575 2032 1262 2 1 3 0 2354 P3 1495 1927 2659

Me an 1431 1741 2 0 ?I 1 1 0 2 1716 2 3 s ;

General mean = 1734
CD(?= C.G5) f o r  comparing main e f f e c t s  = 383.13
CD(?=0.05) f o r  comparing in t e r a c t i o n  e f f e c t s  = NS
CV(%) = 19.15
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Tz-ble 4.60 E f f e c t  o f  NEK an the net income from a i r  la y e rs  (Rs./ha)

Nu tr ien t
l e v e l s *■ a. 13 n Mean Kl 112 K i Kl K2 • #•

-•3

» 1 2429 1710 33 13 3651 3256 3 7 9 0 3 3 25 - — 3030 1037 4344

N2 ■1-371 5393 55 2-1 52-7 5)10 7 2 41 52 39 ?2 1907 5333 5409

Nt 1-953 5 5 4 6 57-10 5115 5113 5 303 5910 73 -19 18 192 3 5330

Mean 1037 5215 5069 4552 1733 5023

Dener al me an = 4791
CD (?=■0 .05; f o r  comoaring main e f f e c t s = 103.4
~D (4=0.05) f o r  comparing into  r action e f f ccts = '698.7CD{P=0 .0 a) f o r  comnaring i n t e r  action e f f e c t s  = 698. 
CV(%) = 7 . 3
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In seed progeny, the d i f f e r e n c e  in the net income 

r e a l i s e d  due to  Pi and P2 or  P2 and P3 was not s i g n i f i 

cant .  However, maximum net income was recorded under P3 

l e v e l .  In a i r  l a y e r s ,  phosphorus at P2 l e v e l  alone 

recorded the maximum net income. Potassium a p p l i c a t i o n  

at K3 l e v e l  s i g n i f i c a n t l y  recorded maximum net income in 

seed progeny, whi le  in a i r  layers ,  d i f f e r e n t  l e v e l s  o f  

th i s  element did not in f luence  the net income s i g n i f i c a n t 

l y  even though maximum p r o f i t  was obtained a t  K3 l e v e l .

The HP in t e r a c t i o n  was s i g n i f i c a n t  in a i r  l a y e r s .  

Maximum net: income was r e a l i s e d  by I h, P^ combination.

146



2bi sen jj< on



V. DISCUSSION

The s a l i e n t  f e a tu res  o f  the r e s u l t s  in vo lv in g  the 

e f f e c t s  o f  NPK on seed orogeny and a i r  la y e rs  in cashew 

are d iscussed below w ith  re fe rence  to  the var ious  o b j e c 

t i v e s  o '  the study.

5.1 Growth parameters

5 .1 .1  Height

Cl had exer ted  profound in f luence  on p lant he igh t  

both in seed progeny and a i r  l a y e r s .  Increas ing  l e v e l s  

o f  N s i g n i f i c a n t l y  Increased o lant  h e igh t  in seed progeny 

u -j  to : 1 1  l e v e l ,  whereas, in a i r  l a y e r s ,  maximum he ight  

was recorded u > to W/ l e v e l  beyond which there was no

in c rease .  This is  in conformity  with  the observa t ions

made by Le febvrc  (1071) who ernohasize 1 that mineral 

£e rt LI i s j t: ion w i s im po r t mt f o r  c a s! ic w  7 row t h . 1 Iamb i a r

( 1 0 B} )  repor ted  that a p p l i c i t i o n  at lOCOa M increased 

pL-int he igh t  in oer d nrn icny on sandy loam s o i l s  o f  

B a p i t l a .

The r o l e  o f  n i t rog rn  in p lant  metabolism was w e l l

documented by many workers.  tl i s  known f o r  the synthes is

and t ra n s lo c  i t i o n  o f  phytohormones mainlv o f  auxins.

These harmones would have played a major r o l e  in e l o n g a 

t i o n  o f  the t r e e s .  However, the synthes is  o f  such 

hormones seems to vary  w ith  the p h y s i o l o g i c a l  matur i ty  o f



o f  the t r e e s  as a lready  e s tab l ish ed  by Ohler (1979). 

Perhaps, th i s  i s  the f i r s t  work on NPK n u t r i t i o n  on a i r  

l a y e r s .  The observa t ion  i s  that beyond a c e r ta in  l e v e l ,  

H had no in f lu ence  0:1 p lant  he ight  i s  substant ia ted  by 

the p h y s i o l o g i c a l  matur i ty  o f  l a y e r s  (Loc. c i t ,  1979) 

which v/i l l  almost be comnleted by 4-5 years  o f  orchard 

l i f e  as aga ins t  seed progeny which continues to  grow 

beyond th i s  per iod  (P la t e s  9 and 10) .
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Phosohorus a t  the h ighes t  l e v e l  o f  

gave the t a l l e s t  o la n tc  in both the nlant m a te r ia l .

These r e s u l t s  ire in agreement with  Lefebvre (1975),

Hu-ag, e_t ad. (L075) '.111 I ; Iambi ar (1983) '-'ho recorded an 

increase  in p lan t  he igh t  due to adequate phosphate 

a p p l i c a t i o n .  Genera l ly ,  P has no ro le  to o lay  in incrca 

ing th<" v e g e t a t i v e  growth spec L i l l y  n lant he igh t .  

However, the response to P appl Lcati^n observed in th is  

study is  l i k e l y  by ftp Lucre tr.ed u t i l i s a t i o n  oL n i t rogen  

and conscguent tnrruue' in nlanl he i jhtr. This can be 

fu r th e r  confirmed f rom the t i l d e s  <ui n i t rogen  content 

o f  Leaf (Table 4.43) where in i t  was no t iced  that a p p l i 

c a t i o n  o f  phosphorus increased n i t r o g *n  content or 

l e a f  t i s s u e .

K a p p l i c a t i o n  to cashew t r ees  showed an increase  

in  p lan t  h e igh t  in both the p lan t  matcrLals  up to Ki
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ij-9 i I t

l e v e l .  H o w e v e r ,  L e f e b v r e  ( 1 9 7 3 )  i n  M a d a g a s c a r  and  M a n b i a r  

(1933) i n  s a n d y  s a i l s  o t  B - u n i t l u  d i d  n e t  r e c o r d  a n y  

i n c r e a s e  i n  p l a n t  h e i g h t  d ue  t o  o o t a s s i u m  a o ' l i c u t i o n . The

f e r t i l i s e r s  a r e  a p p l i e d  i n  s i n g l e  d o s e  b e f o r e  t h e  o n s e t  o f

he avy r I t  i s  l i k e l y  t h a t  t h e  p o t a s s i u m  f e r t i l i s e r s

a o p l i e - d  m u s t  h a v e  l o s t  b y  l e a c h i n g  s .  T h i s  p o i n t s  a t  t h e  

n e c e s s i t y  o f  s p l i t  i p d . L c - i t i o n  T o r  cache'// w h i c h  may b e

f u r t h e r  i n v e s t i g a t e d  u n o n .

1 1 1 (. P "  i n t e r a c t i o n  i -  s i g n i f i c a n t  i n  t h e  c a s e  o '

e c u  o r o g r ny  and HP i n n : r a c t i o n  i n  a i r  l i v e r s .  I t  may  b e

not* ,  u t h a t  i n  r e *  a n r o  ;env ' ■ n i :ii are deem r'otc.d and in

’ ) i Is almost ,i. i c L o k  in ? n  • .* t f a i r l y  sup* I ir : v: 11 k.

Y , the i O <>1 i o i t  i mi . f t two  n u t r i e n t s  a t  h i g h e r  l e v e l :

hid in ad J O' I si  i n i l i :  -inc.. in h r  layers  11 so, the so ■<;

t  r e  nd t ,  n •i i c e  i ,  •/« o  * !: <u m  n o  s i g n i f i c a n t W i t h  r*: i

t o  IP i n ;  o r  i c t  i  .n »i I i / r r , l * i". iy•. 11/ *. 4 1 1 th i »  t"h ir -i f*

• mi - o  L p h m  h o r  ir. ini.l (;1 ic

conb in i i  i ' in •! 11/Pi hr* - i i vm  Mr i v i ' n  i i . lh i l iv .  •_ (

*5 .1 • /! i f  » r r  • / r  ' I I 1

i , ir iri »f •, r i i Mr* I i • M • [ Ub 1 lCr . IP'> 1 ) c \

I: i. *in i t i i i r ! ; *  r i<] II. I • v* 1 i l l ’ * . H u

1 L f i * m i l  i i i i f*) j ]. 11 i. \ f > H i* • •ir/:. • »lo it* v

1 1 f r r r ♦ 11 ) f  t  \ i r  | ) I • i r  I  i v i w

nr. r l I 1 y i 111) I i r * i 1 n rr ■ > |, 1,1 | l i d  i n '  '..hi. i r  t  nd- n

i

i r
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t o  spread l a t e r a l l y  which i s  in f luenced  on ly  to  a c e r ta in  

e x t e n t  by n i t r o g e n  a p p l i c a t i o n  (P la t e  10) .  i/here as in 

seed progeny th i s  i s  not t rue .

In the case o f  P and K, the h ighest  l e v e l s  o o s i t i -  

v e l y  in f lu en ced  th i s  cha rac te rs .  The e f f e c t  o f  phosphorus 

i s  a t t r i b u t e d  to  i t s  in f luence  on the production o f  l a t e r a l  

buds (Mengel and Kirkby,  1003) which would have u l t im a t e l y  

in c reased  l a t e r a l  br inches r e su l t in g  in a longer  canooy 

rad iu s .  K might have in f luenced  th i s  charac te r  i n d i r e c t l y  

through the increased P uptake as i s  evidenced from 

Tab le  4.44.

5 .1 .3  Canopy sur face  area

The r e s u l t s  presented  in Cibles 4.5 and 4.6 showed 

tha t  n i t r o g e n  had s i g n i f i c a n t l y  in f luenced  the surface 

ire  i in seed progeny, whi le  in a i r  1  iy<_rs n i t rogen  beyono 

3 0 0g/trc. '  /y« ir d id  riot Lncre ise su r f ace are a.

A pcrur. i l  oL the d d. i on th« he i  jht o f  the 

s e e d l in g s  g i v en  in T ib i c  4 . 1  showeel that ,  tdiis character  

was c o n s id e r a b l y  In f lu enced  by M. Since he ight  oC the 

p la n t  Lr, in  Import int c l n r . r t c r  f o r  in c reas in g  surface 

a r ea ,  the response to  n i t ro gen  c m  be a t t r ib u t e d  to the 

same. Howevc , in  a i r  l a y e r s  beyond N2, there was a 

d e c r e a s e .  In a i r  l a y e r s  he igh t  i s  not in c reas .d  beyond 

a c e r t a i n  l e v e l  o f  N a p p l i c a t i o n .
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In the e l s e  o f  P, there wis a p rog ress iv e  increase 

in the  sur face  area in both seed progeny and a i r  laye rs  

along w i th  the l e v e l s  o f  phosohorus. The e f f e c t  o f  p 

in in c r e a s in g  l a t e r a l  snread as shown in Table 4.2, would 

have r e s u l t e d  in more surface area by ? ap p l i ca t ion .

7 i t h  r e f e r e n c e  to K t h e r e  w a s  an i n c r e a s e  in s u r 

f a c e  a r e a  w h i c h  i s  a t t r i b u t e d  t o  t h e  e f f e c t  o f  K n u t r i 

t i o n  d i s c u s s e d  e - i r l i c r  i n  p i  n i t  h e i g h t  and c a n o p y  r a d i u s .
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Tnc  s i g n i f i c a n c e  o f  I IP i n t e r a c t i o n s  n o t i c e d  i n  

t h i s  t a b l e  ha. ;  b e e n  i t  t r i b u n e  a t  a t h e  c o m b i n e d  c f  ' e c t  

o f  h e i g h t  o n  n i t r o g e n  .nd l i t e r a l  s o r e  ad b y  p h o  3 .c h o r u s .

LC l c  i n t e r *  s t i n a  t  • not*. t h  i t  n i t r o g e n  be  y  and 3 0 0 g / t r e e ,  

t p . r '  w a s  n o  s i a n i f i  a n t  i .ucr*_ i s .  b y  ph  s o h o r u s  a n y  l i e  1-  

[ o n  I • i. r o g i  n : t  3 0 0  j ,  m d  . ev 'mpl  i* ■ ru  s. 1 1 1 1 >e■■ 3 se< :nc J

1,1 ..! f o r n b i . i i  i t  i o n  ;. < 1: t h i s ,  c n  i r  i c  t<_ r .

• 1. d it. 1 1. I' ib I 1 i 1 is; c l  - ar* s r u . 1 J o  <

u , ,lrf ,,r ,, i It i .11 w i U 1 I at. r 1 1 sheets wif. much

n .t is.' .O' - i  i t  i  an . 1*' c K a r l y

Cli-iC tu-  1 l r ' 

h i g h e r  " ' h a i r ' d  » a  1 0 ade 1

I n d i o  I t . , '1 t h  . t  t h e  1 > t c r  .1 - h o o t  p r o d u c t i o n  w l s

p i v o t . I  i n  l n c r . . . - I . . .  t i n .  s u r f  1 C  « r .  . o f  t h .  c m o y .

5 . 1  .4 l i'artb«. r o f  1 <* td< r h r  inches

,1 uppi ic i t  Ion .’ Id not h.v. much • I co t  on the

I c,  ̂ i nr^/ir iv v/) \ i 1 c i  ̂ 1 1 r 1 1 y c r 5
product i • >n 01 \fi iclcrs I n sc *



there  was some e f f e c t  on ly  unto 300g N. With regard to

phosphorus, ? 3  l e v e l  o f  a p p l i c a t io n  v/as b e n e f i c i a l  both 

in sceo progeny and a i r  l a y e rs ,  whereas in potassium, K2 

l e v e l  was s u f f i c i e n t  in seed l ings  and K3 l e v e l  was required 

in a i r  l a y e r s  f o r  maximum leader  product ion.  I t  may be 

s ta ted  tha t  in se_d progeny there win l o t  o f  h e te rogen i ty  

arid the number o f  l eaders  was mainly in f luenced by g en e t ic  

d i f f e r e n c e s .  In a i r  l a y e r s ,  some in f luence  on th is  

v e g e t a t i v e  char icte.*- by n u t r ien t  app l ic  at ion is  seen. This 

i s  o rob ab ly  the r-.ason for- g e t t in g  response at the h ighest  

l e v e l  in i l r  l r / e r s .  Ensuring the a v i i l a b i l i t y  o f  

s u f f i c i e n t  c 1 rbohvdrate ( s t  ip le )  by mineral  f e r t i l i s a t i o n  

( T ib le 4 . I ' d  woulel l ive  hcined to promote 

o f  nor*- number o f  le  id . r  brandies  in f e r t i l i  sed p] ants 

(: f ins on , 137 1).

i, id. r bi n id u s  (Table i . 1'?) e st lbl i shed a p o s i t i v e

an 1 s i gn ; f i • • ad i.v 1 i t  i *i 1 i ♦ i it « 1 il '■ in ) sol ub.l c- sugars

at f 1 .shLtrf. in' numb* r • • * b rs helped tv  increase idae

l i t e r . !  s r e . t  pi r l u - i l  n tin ' p l i  i n c r c s r d  synthes is  o

carbohyd r 1 te s in tim 0: senr*- ot id* gu ate l e a f  M?K.

5 . 1 . 5  Mumhrg of L i b r i l  sho >ts

i, 1P ' >l I r  11 i o n  it  b u  b i  I ."•» 1 i n  scei1 ’^ " i c n y

. . • . 1 , r-c i-,v, i i v  n t in; max imam
ind at m 1 d l Le b v« 1 in »1 r 1 ) r -

1 1 / •. f- } Vi 13 i I) 1 tl ibVE 1 S
number o f  L i t e r  il shoots .  * md *

U - rsf 1 a .  r i b i  in both the p lant r e c o r d e d  m lximum nurnbrr d  1 ire 1
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m a t e r i a l s . ihe l a t e r a l  shoots are formed from the l a t e r a l  

buds p res en t  in the l e a d e r  branches o f  the previous 

growth (P la r e  3 ) .  Thus l a t e r a l  shoot i n i t i a t i o n  is  

e s s e n t i a l l y  a consequence or the l a t e r a l  bud formation.

Tne d i f f e r e n t i a l  performance o f  seed progeny and a i r  laye rs  

v/ith r e f e r e n c e  to II n u t r i t i o n  is  r e la t e d  to the progeny 

v a r i a t i o n s .  In a i r  l a y e r s ,  the product ion o f  l a t e r a l s  is  

not seen much influence' : !  by *1 as again st seed progeny.

/’ Lth the r e s u l t ,  in  a i r  l a y e r s  M beyond c e r t a in  l e v e l  has 

no in f lu en ce  on l a t e r a l  product ion .
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I n c r e a s i n g  the l e v e l  :>f :! i n c r e a s e s  the s y n th e s i s  

mu t r  m s l o c  i t i o n  o f  phy lonormonas l  i.rv auxins and c y t o -  

kl rains. ( ' / agnc r m d  M i e n  m l ,  1 9 / 1 )  . I i c s c  hormone s he lp

to nre ik t n  d o r  ian.:'/ eul buds, and to kcuio tia*.. ol  int  in

i i  t ;•/ s t a g e  m l  11' rice, • p|«1 ic 11 Lon n n i t r o g e n  

in c r *  m* I 1 b  . n l  bud a d e e t . i n i  in  o. d p rogeny .  71k

r - t b ,< -» j , ! ,i i | I r >i m 1 1. L H i in I bud i 'pi n i ii i w 1 w 11 exp 1 ain-

by M n r 1 and Ki i 1:1./ ( I 'M '1 . d u e  , P m * dr  in

open In \ oi th'  b j-')-- wnl • f i / li i i d ' iu new shoo ts ,  

con  ,i. ■ r icnt. ty I . l j hc r  I - "  I ■ m P .o.-1 l e a  l-n  resul t . . . I  In 

more riniTiUcr o f  l i t r e . I  r.hooi prn.lucl i o n .

P I  ml-, o r - p n - . ,  o re  r - . n f -  L > 1 l y  s u i . p l  I d  w i t h  p h l n m

nop such it  r]r vc lnnii i  j l.urls c o n l . l n  Mol.  l e v e l s  o f  K

,  i  a / * a  \ tVi\ji V  helps in r<. duci.ncj the(C ir;s iqnns, cl; jJ.. I 9 6 0 ) .  u n tu



t r a n s p i r a t i o n  ra te  s (3rag, 1972) and keeps the growing 

bads - i l i ve  which in turn deve lop  in to  l a t e r a l  shoots.

Hence/ an increase  in the l e v e l  o f  K a p o l i c a t i o n ,  

in c reased  the l a t e r a l  shoot product ion.

In t h i s  connect ion ,  i t  nay be pointed out th a t  

the p lan ts  which r e c e i v e d  high l e v e l s  o f  IIPK showed 

s i g n i f i c a n t l y  h igh e r  contents  o f  these nu tr ien ts  in t h e i r  

p la n t  p a r ts  (4.4?., 4 .44 and 4.15) .

On n e r u s a l  o f  t h e  d a t a  ( T a b l e  4 . 4 9 ) ,  i t  i s  s e e n  

t h a t  t h e  l a t e  l l s  b e  i r  a o o s i t i v e  and s i g n i f i c a n t  r e l a 

t i o n  w i t h  p a n i c l e s ,  L A I ,  c o m p a c t n e s s  and t o t a l  s o l u b l e  

s a g _ r s  a t  f l u s h i n  i and f l o w e r  f o r m i n g  s t a g e .  I n c n a s c d  

nun V  r  of. l a t e r a l  s . o o t s  i n c r e a s e d  l e a f  n u m b e r ,  t h e r e b y  

I . uo r  a . L o g  t h e  l e a f  ir* i Lnc l e : ' .  T h u s  t h e  t ) t d  phot"*- -  

. V i . t h '  f i e  it r> ar a t u s  w a s  t r i g  n r . d  r e s u l t i n g  i n  h i g h e r  

p. od ’v h i o n  '.’ i r b n h y d i  11:< :■ w h u ~ b  n i ’ m  1 t o  I n c r e a s e  t i c  

number ' > ‘ '.mi e 1 1 ’ 1' i I I I a i ! y i
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5 .1 .6  J, if u i i n I x

S in e ' th-. l i t e r  11 s.ioots be u the f rt sh leaves ,

m y  Lncrx in f.!m rrrnil-r ■•{ s l .- «tr .  I n e r t - w  tlu. t o t .,1

product  lor i o f  lc i v o s .

, , i r  i -  i n d i r e c t l y  da tf- m ined  byConsequent ly  the I 4 i  i.- n ' ! I ILU Ulf

i | 11-, . 1 1 sh >ots. I ’ 1 the 1 r sentthe to  I lL number of  1 no r  it -n -



I

i n v e s t i g a t i o n ,  N at 300g l e v e l  on ly  has in f luenced  LAI 

wh i le  ? and K -appl icat ion resu l ted  in increas ing  th i s  

c h a ra c te r  up to  the h ighes t  l e v e l .  I t  may be r e ca l l ed  

in  t h i s  instance  tha t  the data on leaders  and l a t e r a l s  

(4 .7  to  4.10)  showed that  these characters  were in f luenced 

up to  300g N. As such the number o f  l eaves  would have 

been maximum at th is  l e v e l  r e s u l t i n g  in h ighes t  LAI.

T h e  r e l a t i o n s h i p  o f  n i t r o g e n  and L A I  i s  v e r y  w e l l  e s t a b 

l i s h e d  i n  m a n y  c r o p s .  I n  t h i s  s t u d y  - a l s o ,  t h i s  r e l a t i o n 

s h i p  i s  s e e n  e x i s t i n g  as  e v i d e n c e d  b y  t h e  p r e s e n t  

i n v e s t i g  a t i o n  ( T i b 1e 4 . 5 1) .

T h e  p r o d u c t i o n  o f  m o r e  I  a d e r e ,  and l a t e r a l s  

c o n s e  j j e n t  t o  P no 1 h m p l  i c  > t i .on v / o t l i  h a v e  n a t u r a l  I;-*

■.no. me d the t o t  i l  l.e iveS and th ruby r e s u l t e d  in h i g h e r  

LA I li.gtv r .)>-'/■ i s  * > • in • 1 nut:i !■ n t s .

i ,i p  i r e  i i n i '  :: i i i « l  • st. i b l i s h  1 1 h i g h e s t  r e l i f i o n -

s , ],. w i f ; ,  -ml ub b ;ni  no, i t  I ' h i . L i . ng  m.l f  lnwc r l u  1

f o l l o w  i by  bb//, ( n i l !  o' 111 u .nlr4 ' i, 1' d n i  r o n e i i

p o t  i s  s i  i. a t h  i l ' o l i ' r i , .  h.. it - i b o  a s s o c i a t i o n  o i  b- a f

l r , . Lnolex ( i' ii -1 l . J -0 >/lM. y b  M  n i  ,ht be t h r o u g h  U  af

r ipy  i n  t h '  o r r / n o .  r h l . r m h y H  w h i r l  U d  t o  i n c r e a s e d

d r y  m u t t e r  p r o d u c t i o n .

5 . 1 . 7  C i n- )p7 bony n e t  n e  s s

„  n u t r i t i o n  h v l  L n f l n n o . r l  Mu = .n T V  e x a c t n e s s

o n l y  In n . . , l  p r e j e n y  m . i n l y  cl.w t o  an i n c - r c . s t  In '■

irr: 1 .
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? a p p l i c a t i o n  h:id in f luenced  canopy compactness 

in  both  c o ses .  The- ] c a f  area index was a lso  seen 

•'- f  l u e ’-ce d b y  ? ' p ^ l l c  -t ion and th . increase  in compact- 

n ss m be a t t - i b u t - d  t o  t h i s  phenomenon.

K h a d  s ^ . a _ i r .  f  l u e  no i n  i n c r e a s i n g  c o m p a c t n e s s  In  

s ' - d l i n o s .  I n  a i r  l a y e r s  t h e i r  o f  b e t  i s  n o t  s r c n .  T h e

1 o x  o ; i n f  l u e n c o  o f  e r h s  n u t r i e n t  o n  t h e  c o m p a c t n e s s  

i n  a i r  * e a r s  I s  a t t r i b u t e . !  t o  i t s  o v e r a l l ,  g r o v / t h

— i . b .  J ~ » — •
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h i g. t  i n f  i.’ t  r .t ion

TP r »r ' .a ; -• i o n  me • sur d . z  ' . . .eid.nt l i g h t

.  n . r a y  r ' h  j :: >■ ; m  . - >e * i n-_ iJLt ively i n f l u e n c e d  by I

ii J-. • .o I*- ' i L’ »:

xn 1 If p u l i ' :  i »-i ■.n . h , . i n c r -  ; .n in c cm a .c tness  an.;' TA l

h .s a i r .  ' dy be n e ;pl - in.: J . This 

. •, - , - i r -i )i-f 1 i ’ l i V.  i na L ’• r r a t ' n. K n e i ’• i 1 * i. 1 I. . j ' J — -

k I 11 ; [ i '  ) • i i i n  r  ’ * ’ r * c ^ r i j  • i* L. ̂  r», i i ! * * i i i ^  l  1  ^

1 ( j l f , r i i i H i m  ' i "  r  b /  r  P i . j i u r i  l i b *  L i a b t ;

i  l !■ ;ri:; ' y r i /^'i Or !-li ■ i r r‘ in i.

r)

r, . r ' ;r. • r 1 c b 

. L d u l ' T  Ji-'livll >

lp ,, r I ■ . l In  hi jh.r t o t  i l

ch lo ro i  l-.y) I r I • • • • ’ •' cnmnnm ni

, l s  onc l i , ,  l imn i ml c ci-msltucnt.-. o f

i t i i. inv liv:'v* ik 11* ^c h ' or* ->hyl J rr ,1 ul< “ • ir ' H,y



n u t r i t i o n  would he lp  to  maintain the ch lo roph y l l  content 

o f  l e a f  t i s s u e  a t  h igher  l e v e l .  Schimizu and Tcr ikata  

(1972) s tud ied  the c h lo r o p h y l l  content o f  Sntsuma orang: 

l o a v e s  and repor ted  that le  -if ch lo ro p h y l l  content was 

c o r r e l a t e d  w ith  l e a f  N and both ch lo rop h y l l  and l e a f  H 

increased  by I! f e r t i l i s a t i o n .  S im i la r  r e s u l t s  were also 

recorded  in th i s  experiment.  P has also in f luenced  the 

c h l o r o p h y l l  content  o f  l eaves ,  ju s t  l i k e  in the case o f  

n i t r o g _ n .  P lpro l icat ion  has a lso  r e su l t ed  in high P 

con ten t  of l e a v e s  (Tabic 4 .4 1 ) .  Inc reas ing  l e a f  P might 

be r e sp o n s ib le  cor irtcr ascd c h lo r o p h y l l  syn thes is .

Y  l e v e l s  s h o w e d  i  m a r k e d  i n c r e a s e  i n  c h l o r o p h y l l  

p i g m e n t s  i n  c  i r l e w  i : i  t h e  • ' • r e c e n t  i n v e s t i g a t i o n .

P i s : , " a r c h  ( 1 0 7 3 )  s t r e s s e d  t h e  n e . d  o f  K i n  c h l o r o p l a s t  

r|( l o o n c n t .  Unde  r nu t r i t  i o n  o -  V  r m . u l t s  i n  c h i  o  iron 1 a s t  

and n i . f  r o c h i n d r i a l  r . o  L J. l o m  ( K u r g a n o v  a n d  7y s k r e b e  n c z  •> v* a, 

1 0 6 6 )  . f .a t h i s  s t u d y ,  ! ’ w >'i 1 • I h iv.  h> l p e d  I c  m a i n '  l i n  

t h  r h l o r o p h y L l  p i  imen l r .  f h t l  wi i ■_ <-j< n c r a t - e d  b y  .! i p p l i c

t l >n .

Fia i n f e r  i c t i ' i n  o i  d m d  If i "  s i  i n i ! i c a n l  . ht 

comb In i t  Lon r. I n v O v I m  lU'ihr.r.fc K v i .  1 ” 1 K ( l r>0a) hiv-. 

rcco rdcd  mixlmum !-.■■)t-.il c h lo r o p h y l l  i s w l l  -i~ » lllrl ’ •

components. Thin aU>wn U«. I n - .  I m o  o f  K f c r t  H in < -  

t l .m  in nr rv rnhl  nr, th c o l  I msc nr oh lorop l  .mts H ^ u l y  

formed by th. ln fM u m .  o f  if. fnerc isl.ui
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con ten t  by h ig h e r  l e v e l s  o f  N f e r t i l i s a t i o n  and p ro t e c t 

ing them w i th ou t  c o l l a p s e  by adequate potassium n u t r i 

t i o n  i s  t o  be in v e s t i g a t e d  in g r e a t e r  d e t a i l  in cashew. 

Th is  w i l l  p robab ly  help in ach iev ing  g r e a t e r  production 

in  casnew which i s  a t  present  v e ry  low l e v e l  in Ind ia .

An examination o f  c o r r e l a t i o n  tab ic  4.50 revea led  

tha t  c h l o r o p h y l l  con ten t  was p o s i t i v e l y  c o r r e la t e d  with  

lean sugars at f lu s h in g ,  f low e r in g  and l e a f  n i t rogen .

The l e a f  ’ I in turn was increased by H f e r t i l i s a t i o n  as 

r e v e l l e d  in Tabic 4 . 4 3 .  The l e a f  n i t rogen  had increased 

c h l o r o p h y l l  con ten t  whi.cn in turn might have led  to  a 

h ig h e r  aroduct ion  o f  l e a f  sugars at f lu sh ing  as w e l l  as 

at f l o w e r in g .
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5 . 3 . 2  Tot i l  sugars

Tot  el sugars Ln le  i f  w<_rc in c r .a scd  w ith  every 

increment in n i t r o g e n ,  uhosuhorus and potassium. The 

in c reased  met ibol ism by way ol increased photosyuthet ic  

a c t i v i t y  r c s u 1ts Ln h igh e r  product ion  o f  carbohydrate • 

H igher  l e v e l s  o f  n i t r o g e n  in c r c i s cd  the t o t a l  sugars 

both  at f lu sh  emergence stage and f l o w e r  forming s tage .  

The r a t e  o f  s y n th es is  o f  t o t a l  sug irs  was increased 

from f lu s h  e m e r g e n c e  stage  to f l o w a r  forming s tage .

I t  c l e a r l y  i n d i c a t e s  that  a t  f l o w e r  forming, tho metabo 

l i sm  o f  ca rbohydra tes  was enhanced to  meet tho growing 

demand o f  f l o w o r in a  and f r u i t  f o rm a t ion .  These r e s u l t .
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arc  in  acceptance o f  the r e s u l t s  exp la ined by Suryanara- 

>an-  'and Kao (1^76 and 1973) who recorded an increase in 

■glucose and f ru c to s e  contents  o f  mango leaves  at the time 

o f  i n f l o r e s c e n c e  development when compared to  f l o w e r  b u d  

fo rm at ion  s tage .

I n c r e a s i n g  l e v e l s  o f  n i t r o g e n  i n c r e a s e d  t o t a l  

s u g a r s  s u g g e s t i n g  t h a t  u n d u r  p r o p e r  n u t r i t i o n  o f  n i t r o g e n ,  

t h e  m e t a b o l i s m  i n c r e a s e s  r e s u l t i n g  i n t o  h i g h e r  p r o d u c t i o n  

o f  c a r b o h y d r a t e s .  I n c r  u s e - ! 1e • • f  n i t r o g e n  s h e w e d  a 

p o s t s  ir/t r .. J a t  i o n  w i t h  t o t a l  s o l u b l e  s u g a r s  a t  f l u s h  i n n
a “

( r  = 0 . 8 4 6 0 ;  and a t  f l o w e r  f o r m i n g  s t a g e  ( r  -  0 . 8 2 0 G )  .

T h e  i n c r e a s e d  l e v e l s  o ‘ t o t .  -1  s o l u b l e  s u g a r s  in. p l a n t  

s y s t e m  c o n t r i b u t e  t o  f a s t e r  f i l l i n g  u > o f  t h e  g r a i n s  a s  

q  b e e  r v  d b y  d o h n s o n  ^n I P i n n c * '  (1. * 7 d ) . I t  m i ' 1 a r s  t h a t  

c r r )<~ r t l , r , ■ j ' t s  t l .  11- L b  v i i r r ' - n t :  r ' h  '• t m - y n f  n v t e  s c ^ n t r i -  

1 , (j p * , ■ ( , ,• / [ n i l  i n  ' ’ i 11 . A n ’ ; i i ih •: i i~> ( l.Qt3 3) h ad

a i m .  o p l i i -  d t h  i t ,  c  L.i' ew I 1 •; r  : v a  - n d c n t  on

|- hr r-t r r e r i t  ' h n t s m y n t e  j h e r  r i t h 1- ’ ' Hi  m  nr ,  mob i 1 i  s a t l  on 

j f -  r c s , rV/- f 0  , d s .  3 I n  1 Lai  r< s u i t s  v< r< a l s o  r o p o r t c - d  

i n  i p p L c s  b y  H i n s o n  (1 o n ) .  n o l u n v i  t n 7 6 )  s t u d v i n g  

t h e  me t  atuo 11 srn o  f  H - c o n t  i Ln i n  I c o m p o u n d  r. J n s a t  sum i 

o r m g c  l r  , v o s  i n  r e l a t i o n  t -  il a p p l i c a t i o n  o b s e r v e d  t h a t  

h i  gh y l e l J c r s  L j  c o n t a i n  1 - 5  t . i m t s  m o r e  sugar . - ,  i n  l e a v e s  

rnmn irrd  t o  noor y l c L d c rn .  He had a lso  imported that
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young mandarin t r e e s  accumulated more l e a f  carbohydr 

due to  an increase  in the n i t rogen  f e r t i l i s e r s .

Increased c h lo r o p la s t s  increase  the incorpora t ion  

o f  in o rgan ic  phosphate bes ides  C02, NH3 and HN02 and 

expo r ts  tr iosphosphate  and amino ac id s .  Inorgan ic  

phosphate a l s o  had a cons iderab le  in f luence  on starch 

s yn th es is  in the c h l o r o p la s t .  ADP-glucose pyrophospho- 

r y l a s c  i s  1 kuy enzyme in s tarch  syn thes is  and is  

a l l o s t e r i c a l l y  r e gu la ted  by inorgan ic  ohosphate and PGA 

( P r e i s s  and Lev i ,  1970). According to Heldt ,  e_t a 1. (1077') 

h i g h e s t  r a t e s  o f  s ta rch  syn thes is  were obta ined w ith  a 

PGA and P i  r a t i o  o f  about 1:7. Increased l e v e l s  o f  

in o rg a n ic  phosphate in the c h lo r o o lu s t  t r i g g e r s  the 

h r lospnosohatc  p roduct ion  which i s  a precursor  o f  sucrose 

s y n th e s i s .

pof .s'-.l” . 1 Js known to h iv 1 1)« n> r i d  al c l  .vet an 

ATP •; rnth'  r Lr. i b i  i n i be  uvl  Vi . shi ' i a,  I d 1, Mar t ,  l ' ‘ 7j ;

Pf I uge r and Il.ri1)1 1 > 1 1 * / 2 ) • ■'r'> a i t  is  l egui  1 sd Col

numerous s y n th e t i c  r e a c t i  <ns, r ^  asdun may i n d i r e c t l y  

promote th. s yn th es is  -f va r ious  o r . j in i r  compounds, such 

as p r o t e in s ,  sug ms, md n o l v s a e c h a r id e s . Potassium 

l e v . I s  g r a d u a l l y  increased  It a‘ sugars from 50m to 150q 

l e v e l s  o f  a p p l i c a t i o n  both at f lush  omrrp.noc and 

f l o w e r  forming s ta g e s .  A p p l i c a t i o n  o f  potassium 

I n r n u ^ l  Lu af n o t a s d m  and was c o r r e l a t e d  w ith  l e a f



sugars (r=0.6752) a t  f l o w e r  formation stage and (r=O.Sl38) 

a t  f lu s h  emergence s tage  in d ic a t in g  the e s s e n t i a l i t y  o f  

K in s yn th es is  o f  sugars.

T o ta l  sugars in l e a f  at f lu sh in g  and f l o w e r  emer

gence stage e s ta b l i s h e d  1 p o s i t i v e  r e l a t i o n  w ith  y i e l d  

(Table  4 .50 ) ,  l e a f  n i t ro gen ,  phosphorus, potassium and 

roo t  C£C. The increased  roo t  CEC would have helped in 

increased  absorpt ion  o f  these elements thus he lp ing in 

the syn thes is  o f  carbohydrates  which u l t im a te l y  r e f l e c t 
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ed. on • • ie  id a rod- ic t i o i i .

C u t icu la r  r e s i s ta n c e

a p p l i c a t i o n  has s i g n i f i c a n t ! "  increased c u t i c u l a i

r e s i s t a n c e  of the 1<_ ave r;. .a o - rus al  o i  the data on Ic  if

mo L s t a r e  c o n t e n t  (T i le 4 . 21)  showed t la at .j i p n l i c  at ion

had s i g n i f i c a n t l y  incr* ir.ed tin s util . T t  i s  g e n e ra l l y  

v.,r., -| >i|(( iJng. L- fu l l  i.in f'*ur mrl n u t r ien t  a v i i l a b i -

1 i t - ,  the met dool ie igi i v i t h  • Lucre is*.. 1 lei inn to 

d e v  1 or/m n t  of pi ml n r q u i - .  i uc  , M is a c t i v e l y  

i n v o l v e d  i n  the m e t  i b o 1i c  process's ,  of the g l i n t s ,  the 

t h i c k  opLdorrni  s dnvo lopment. might  b- th« r e s u l t a n t  of 

ouch m c t . K . l l c  p r o c c - - . c n .  Vhc <l..vr Jortnant of  t h i c k

cp ld r  rm . I. 1 r / c r  of f e rn  r c s i r t w . o .  to  t r  ms.u r .1 Lon . 

A a n o c lo t l o n  o f  high, , o u t l c u M r  r c . b t  .nc, w i th  i n c r c s e d

p r o d u c t i v i t y  w  r. r e p o r t ed  1 >y nr ,cl U " 7<!) w J

T ing  (197V  ,nd Yo.nhldi . n l C o r o m l  <1«76> in o t h r  c r o » B



P a p p l i c a t  i  jn on the o ther  hand gave decreased 

r e s i s t m c e  a t  e ve ry  l e v e l  o f  a p p l i c a t i o n .  The p oss ib le  

in c rease  in c e l l u l a r  r e s p i r a t i o n  and i t s  e f f e c t  on 

increased  t r a n s p i r a t i o n  might have resu l ted  in to  high 

ra te  o f  wa ter  l o s s  with  the increase in the l e v e l  o f  P.

K a p o l i c a t i o n  from 50g to  150g d id  not br ing any 

aop re c iab le  change in c u t i c u la r  r e s i s ta n c e .  The h ighest  

l e v e l  o f  .< in t h i s  study f a i l e d  to  increase the c u t i c u la r  

r e s i s t a n c e  in cashev/ l e a f .  Probably  suggest ing that  the 

h ig h es t  l e v e l  o f  a p p l i c a t i o n  in th i s  study is  f a r  below 

the requirement o f  the c roo .

D e l a  C t t U r l i a  and  B e n l - l ^ c h  ( 1 9 3 0 )  e m o h a s i t e d  t h e  

e s s e n t i a l  r a l e  o f  K f o r  t u r g o u r .  T h e  h i  ah l o s s  o f  

v / i t e r  i n  p l a n t s  n o t  s u p p l i e d  w i t h  a d e q u a t e  l e v e l  o t  

p o t  i s . e i  ’ im o r /  i l r o  be  d u e  t o  a p o s s i b l e  i n c r e a s e  i n

t r  m  s o  i r i t i  <n r • t * . l ao t l i  b y  ■ c o m a t  al and c u t i c u l  a r »  Phc

d e e r * ,  i . o s l  ' • ■ i t h o !  ir r< 1 ; ■.t m e  ‘ ' t;._r I n  sr. due t o

I n  l e i c ' fu i t e  l e v  ! >L i . r . i  ; v  i p ' d  i s  i ‘c i  m  • ■ . s s i b l ' -  b e

t h e  i nd i r- f  1 f ' 11,1 i-'1 d.e v* l o  ’ . n t  t h i  i r  c u t i c l e

L n  1 e a v  _ s  ( f • • • J 1 r  i i 1 h , 1 1 1 1' .

I I  ie L i i t e r  i c  t  i o n  1 IF i s s i g n  1 f  i r  a n t . d  i x  imum

resist-. »rva v is  wcv-dcd in lit Vi comblmtlon £ol lowe,” 

by ilfl 'l, 'OY'Amil m n .  I"  1 t r ' i li tr ^hlch rrc*-ivt-l 

, q,Ul mounts oc !. u.d O n , , l w .  los- of moisture ww 

recorded. «ton H Wvcl v is  IncriMsed, under constsnt 

K I ij v  1, r«ni rit loco win found In Inert me. W tv . r.
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r e v e r s e  was not t ru e .  This had ind ica ted  that cu t icu lu r  

r e s i s ta n c e  was mainly  c o n t r o l l e d  by n i t rogen  l e v e l s  

compared to potassium l e v e l s  in t h i s  exper iment. This 

fu r th e r  s trengthens  the prev ious  r e s u l t s .  Since, 

cashew i s  a crop grown under r a in f e d  cond i t ions  on marginal 

lands,  the- importance o f  a p p l i c a t i o n  o f  h igher  doses o f  

potassium f o r  inducing drought r es is tance  i s  s tressed  

ar.d to b-- fu r th e r  in v e s t i g a t e d  employing h igher  l e v e l s  o f  

pot assiura.
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5 . 3 . Leaf  water  content

The l e a f  wa ter  con ten t  i s  an important f a c t o r  f o r  

canhev as I t  he lps  the n

ro r c  succu lent  c o n d i t i o n s .  The n u t r i t i o n  has been found 

to  r> I iy o d e f i n i t e  r o l e  i.n hce r  inn the moisture content 

Q f 1  ̂ » /r-s it  i c e r t  ei.ii I eve t . From the o r - s en t  study f it 

j r* pi ~jl f r\ t.h it h h r* l ;; i on i lc int. l o I l  in m-iitit iLnmcj 

the rrr» i r. Hure content i f  pat i s f  ic tory  l e v  1. P md K also 

had increased  l e a f  rnoi s tuuc con ten t .  The ro le  o f  N in 

in c r e a s in g  th* sucoulenc’e o| the t issue  md tncreby 

resulting ln h i l l .  moisture confci nt win very  w e l l  estab

l i s h e d .  P u l t e v ,  19fi8) . P would h ive  i c t ed  i n d i r e c t l y  

through the b e n e f i c l  i l  I n f l i e n c e  oE N by l e i !  w-itor 

content by Incre is ing  the M uot ike ( T i b l c  4.1,0. beiE 

w itc r  content showed ■ s ign i f i c an t  md ,>09ltlrfc r e l a t l  

with precoc ity  o f  f low .r ln q  (r-0.7501< md nut y ie ld

( r « 0 . 7623) .
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S p e c i f i c  l e a f  we ight  was increased with an increase 

in  the l e v e l s  o f  n i t rogen ,  ohosphorus and potassium. 

Increased  c h lo r o p h y l l  pigments with  an increase in 

pho to j '/n the t ic  a c t i v i t y  increases  the dry matter produc

t ion  under un l im ited  n u t r i en t  supply. This hypothesis 

was t e s t e d  by Murat a (1061) working on r i c e  who recorded 

h ig h e r  l e a f  m. a p< - un i t  l e a f  we i gh t  a ssoc ia t ing  with 

low phat osyn the t i c  r a t :  a and low •'redact i v i t y  . Pearce 

e t  al . (19->0 r - . c  > .e.'id - •' 3 tv 7 as a se 1 e c t i o n  c r i t e r i o n

f o r  i n c r 1" using / i _ 1 ; in a l f a l f a  since they could 

corse  1 i te  the nhot-O'-yiith* t i c  c i n a b i l i t y  with Su'd.

: ; i f rO j _n  iw o i i c  it ion br augnt a s i g u i f i c  mt  increase in 

Of 67 in c a sir w mb c o r m L a t . d  w. ! 1 wi th  y i i l - l  (r=O.S497' . 

hi.", i. 1 ir i t  sui t ,  w r m o  v t  -• *■ I "  "os ' i i  md Carnncl 

(1 j 7 d ) -,/h i ;L lid i : ht I i ■■ >r i t : \ 1 b u m  between

n i t r o g  ia ont>/ih, V ■ m ! t i .  b.i f a i t  t n  crons l i k e  

i n d u e ,  ; ir: In L u.-l i u. i -n ( 11' '■ O m i  m ; t  i that  S1W tn 

be a m l  Labi- i n l a  n<- t in pm /i nis environment ot l e a f  

lrid c ' V J  Id GStibU-. l ,  , > o U U v  r l i t i o n  lr. twetn I c i f  Pn 

••irvl a n » .  tn hi,Is rl.u.Jy . luo i  i-onii L-c c w c U U io n  w ,s 

obsc rvci-1 b.-l-wo.n SI.W and t o t  ,1 s o ’ ublc s u g i r s .

sr,W o r  1,1 Ottv- , word", U ' f  dry i.i.itt.rr was 

in c r c  . n U  by P .pp.llc .fclon prob .b ly  U.rough an Increase 

thronah K U  >rn by thLs n u t r U n t  an already - n l a l n . d

5 .3 .5  S p e c i f i c  l e a f  we igh t



Higher  l e v e l s  o f  potassium helped to  increase the 

s p e c i f i c  l e a f  we igh t  in cashew probably  through increased 

l e v e l  o f  c h lo r o p h y l l  pigments, enzyme synthes is  and sugar 

p roduc t ion .  SL.7 was increased w ith  the increase in the 

l e v e l  o f  potassium in the presence o f  n i t rogen .  The 

e f f i c i e n c y  o f  potassium u t i l i s a t i o n  i s  enhanced in the 

presence o f  h igher  lev- 1 o f  n i t rogen  with  respec t  to  

drymattc-r p roduct ion .  Such t y p e s  o f  r e s u l t s  were reported  

b y  G a r t n e r  ( 1 0 6 0 )  and  H e a t h c o t c  ( 1 9 7 2 ) .

3L.W s h o w e d  a p o s i t i v e  r e l a t i o n  w i t h  v i e  I d  ( T a b l e  

4 . 5 0 )  . I t  h a d  a l s o  a p o s i t i v e  r s i c t i '  n w i t h  t o t a l  

c h l o r o o h y l  1,  s o l u b l e  s u g i r s ,  l . . a f  n i t r o g e n ,  p h o s p h o r u s  

and o o f  a s s i u r . i . T h e  Llar’ r e  i s c  i n  y i e l d  t h r a u g h  SLW m i g h t  

b e  t h r o u g h  h i g l i e r  p r o d u c t i o n  o f  o h o f o r . y n t h a t . e s  b y  i n c r e a s e  

p h o t o  v/r i t h e  t i c  r i t e  i n  l . lv.  o r  , \ n o :  n f  h i  a h  c h l o r o p h y l l  s ,  

] .e i t  n i h r a g > n ,  j .ho an h o r n s  am- i n >t \sr.i  nr. due t o  M^K a p p l  Lea

hi.on .
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5 . 4  F r u i t  e h \ r  r i r . H . c s

Th<- f r u i t s  of. H1-7 v i r i o t y  are lone y e l low  witu

bold  nuts is seen in the mother t rc .  .

5.4.1 Volume ind we igh t

N and P f e r t i l i s a t i o n  had a decreas ing  e f f e c t  on

£ r u l t  volume on w e l l  is  on w i g h t .  lncr .  M in g  l ^ c l s  o f  

N and P dec reased  f r u i t  volume s u h s t i n t i i l l y . Though,



not much l i t e r a t u r e  i s  a v a i l a b l e  on the e f f e c t  o f  

f e r t i l i s e r s  on r r u i t  volume o f  cashew, a good deal  o f  

r e p o r t s  were publ ished in o th e r  crops.  These r e su l t s  

are in  agreement w ith  Koo and ?.c-ese (1975) who recorded 

sm a l l e r  orange f r u i t s  in Hamlin, Pineapple and Valencia 

oranges due to  an increase  in n u t r i t i o n .  I t  i s  

p o s tu la t ed  th a t  the pho tosyn the t ic  a c t i v i t y  b e fo re  

f l o v e r  format ion  dec ides  upon the sink s trength  and 

hence f o r th ,  under high l e v e l  o f  n u t r ic ion  a g r ea te r  

s ink s t r en g th  w i l l  bt formed. In th i s  in v e s t i g a t i o n  

also,  the number o f  -aniclc.s were su b s ta n t ia l l y  

in c r e  ised ‘by n i t r o g en  and ohosohorus a p p l i c a t ion  

(Tab le  -1.38). Du*. to increased sink s trength ,  the 

photosynth' ite-s are e /• n ly  d i s t r i b u t e d  among the 

d e v e lo p in g  s inks .  i'V'-nr hough, an increase in source 

has K i Ken place  due to n i. t i n  "jcn ip'~.l l c  *ticn ( I  lhle ‘1 . 1 1 ) 

; f- j n, ,j~( sui'ii. i t-.' i it th' incr> me Lis s lit's is  to a higher

e x t e n t  than t h i t  " I  the : • • > -»i - * e , thereby the 

photosyiatimt'  s iv  i l l  U.d o r .'in : in reduced. H o w e v e r ,  

K a p p J lc i t i ' - n  hid i nrofo'ui-1 p o s i t i v e  e f f e c t  on f r u i t  

volume is  w e l l  is  w e igh t .  La rges t  md h ea v ie s t  f r u i t s  

wore recorded  uivk r I'.Og K, 0  ap p l i ca t io n .  Tnesc- 

r e s u l t s  ire in  y ,recm*nt  w i th  Koo md Re, s. (1972 and 

197 7 ) who recorded U n g e r  f r u i t s  o f  c i t r u s  c u l t i v a r s  

w i th  lncreused  K i p n l i c  i t i o n . The r o l e  o f  K ln 

t ru n s lo c n t tn a  su g . r s  In to  the deve lop ing  f r u i t  might
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have- helped in in c reas ing  the f r u i t  volume and weight 

(H a l l  and Barker/1972 and K i e l y ,  e t  a l .  1972) .

157

5 .4 .2  Ju ice

A l l  the n u t r i en ts  hal a p o s i t i v e  e f f e c t  in 

in c r e a s in g  the ju i c e  per  cent o f  app les .  Even thouah, 

volume o l  c r u i t  w as decre -used by  il and P app l ica t ion ,  

the percentage  o f  j u i c e  was se.n increased by the same.

The num)ae r o f  panic l e s  w_r-. 'decided e a r l y  and a f t e r  

meet ing pan ic le  i n i t i a t i o n  requiremcnts o f  17 and P by 

the f i r s t  l e v e l s ,  the subsequent l e v e l s  had probably 

helped to  increase  the . .ereant age of j u i c e .  Eventhough 

w e igh t  was not showing any increase w ith  re sard to  

pot is  s i  urn, both volume and scrcenta. i t  o f  ju i c e  we re seen 

i n c r e i s i n g .  Tin is  nrobabJ y s i g n i f i e s  the added import mcc 

of- p t is s i  urn in th i s  c rop .  Kno and !'c> se l l °77 )  el so 

r ep o r t ed  an l n c r .  ise in f r u i t  ju i c e  due to K a p c l i c a t i  n

to tempi* o r  mg tr*

.Tuict | *‘ rc out. age way i.rvre asod s i g n i f i c a n t l y  '.\ith 

the j.nere me in L-: i f  n i t rogen ,  phosphorus and r o t  as si'im 

(Tab le  1 .30 ) ,  w h i le  an increase in 1*_ i f  calc ium and 

mhqncsium a i e r o i f l t - l  the snot In c >ai.cw 'pclc - .  Increasing 

th.. rpuntum o f  j u i c e  In c r cm ed  i s c o rb i c  held content v.vl

doc r t  1 3 C<1 t o t  i l  coJ ubl c so l  Ids •
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5.4 .3  T o ta l  so lub le  s o l id s  and sugars

M f e r t i l i s a t i o n  had giv.ua a p o s i t i v e  in f luence  on 

the TSS and sugar o f  f r u i t s .  However/ P apn l ica t ion  

gave a n eg a t i v e  trend in th i s  charac te r .  K had no 

e t r e c t  at  a l l .  The r o l e  o f  H in increas ing  the source 

and ph o tosyn th e t i c  mechanism i s  w e l l  e s tab l ish ed .  This 

has n a t u r a l l y  r e su l t ed  in an increased carbohydrate 

con ve rs ion  in to  sugars w ith  consequent increase  in TSS 

o f  f r u i t s .  However, P i s  si.en to  reduce these characters .  

I t  may be mentioned in t h i s  connect ion the sums t o t a l  o f  

th :  sugars a v a i l a b l e  met: s in 1: i s  p a r t i t i o n e d  between 

f r u i t  and dev_ lo 'd  ng nuts. I t  i s  reported  that about

3.7 dc r  cent ( t i l e r ,  L‘»79) o f  . u g T  is  pr sent in the 

nut.  This o b v io u s l y  h is  to come thr  ugh the f r u i t .  Since

the ef f e c t  o f  P in c iro f iy  ii ite synflu s is  is. l i s s  than

th 1 1  Jt H, th r/' . i l  il*le nun u: w i l l  horn h ra tn » r

d i v id e  I :> ‘. -/* ri f p m  t nv’l nut in in •>!.. r words the

p a r t  n r (PI at. 1 r.) In th- sin!: ai • l o t i n :  in com pet i t iv e

m a n n e r .  (F.mbeLtnn, ,'T j d .  I '1’! " ) .  The l i c k  o f  s i ,gn iC ic in t  

r e s u l t  w L tli regard to !' Is -s:pl l ined due to an increase 

in the f r u i t  volume a..- w- IT \r ju ice  percent age, with 

the r e s u l t  t i n t  H r  sugar con ten t  hid almost remained same

From the Table 4.70 I t  is seen that f r u i t  sugar 

content e s t a b l i s h e d  .1 c iqn i .C ic in t  .tnd m o t i v e  r e l a t i o n
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w i th  l e a f  phosphorus and potassium whi le  l e a f  calcium 

had a p o s i t i v e  and s i g n i f i c a n t  r e l a t i o n .  F ru i t  sugars 

had a p o s i t i v e  and s i g n i f i c a n t  r e l a t i o n  only with  t o t a l  

s o lu b le  s o l i d s .  Leaf  phosphorus and potassium had a 

n eg a t i v e  and s i g n i f i c a n t  r e l a t i o n  w i th  t o t a l  so luble  

s o l i d s ,  v/hile le  i f  calcium showed a s i g n i f i c a n t l y  p o s i 

t i v e  r e l a t i o n  (Table  '1.30).

5. l . i .  Ju ice  r e a c t i o n  m l  ascorb ic  ac id  contents

A p p l i c a t i o n  o f  i l l  the three n u t r ien ts  had 

r e g i s t e r e d  an incre-.se in the ascorbic acid content 

(Table  1.29) v/ith a constgue-nt reduct ion in ju ic e  

r e a c t i o n  (TabIf. ’ . 2 d ) .  S im i la r  increase  in iu ic c  reac t ion  

and a s c o r b i c  ac id  contents  have been repor ted  in other  

f r u i t  c rops .  These r e s u l t s  are in con form ity  with 

R e i t z  and Koo ( I9 6 0 ) ,  Antony e_t a_l. (1970) who es tab l ished  

a p o s i t i v e  r e l a t i o n  with  l e a f  n i t rogen  and ju i c e  a c i d i t y .
4

Moss (1972 ) repor ted  the a." r e l a t i o n  o f  high 1. at ? with 

low a*'’ id i. t /, 1 -/11» i" i' i . ‘ eoo ind RC" w ( l u7p) and 

Emblc ton 1 1 a I . (19H0) roni limed that in increase in l e a f

K in c reases  f r u i t  ie* i d i t y  i >. v u i  "is c i t r u s  v a r i e t i e s .

F r u i t  a c i d i t y  it id i n c g i t i v e  re l i t  inn (Table 1.30)

w i th  .Lei f  n i t r o g e n ,  thosohorus mil n it i sn.iiun w h i l e  lea, 

ca lc ium  and magnesium hid a p o s i I i v c  r e l a t i o n .  Juiec

a c i d i t y  hid a lso  a n c j i l i v c  v.id sign i t i c  int r e l a t i o n  v i th

j u i c e  oerc'.  ntage a.idj v i tam in  C content  v/he i e an i t  ha., 

a rv.ati-.lw? r e l a t i o n  w i th  t o t a l  nolublo r-ol ids.  Only
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l e a f  n i t r o g e n  had a p o s i t i v e  and s i g n i f i c a n t  r e l a t i o n  

w i th  asco rb ic  ac id  content  o f  f r u i t s  (Table 4 .30 ) ,  

whereas l e a f  magnesium e x h ib i t e d  a s i g n i f i c a n t  and 

n eg a t i v e  r e l a t i o n  v/ith ascorb ic  ac id  content .

5.5 Hut c h a r a c t e r i s t i c s

5 .5 .1  Volume we igh t  and dens i ty

Hut volume was decreased by H,P and K ap p l i c a t io n .  

The nut w e igh t  was a lso  seen decreased s i g n i f i c a n t l y

on ly  by IT and P a p p l i c a t i o n .  However/ n and P n u t r i t i o n

did not h ive  tny c f f u c t  in increas ing  the nut dens i ty ,  

event hough Y. App l ica t ion  s p ' c i f i c a l ' y  increased the same.

7 di  e m . - S ' -  i n  n u t  w i g h t  and v o l u m e  b y  d i f  c r x n t  

l e v  I s  o f  IT m d  P l p p l i o J  i n  t'n-_ i n v e s t i g a t i o n  i s  

i t t  r  i 'ou  t>. d t o  i n c r c  m o  1 nun)  c  r  o f  p a n i c l e s  ( T a b l e  4 . 3 3 )

i r e '  nui - rv  r o f  n u t ;  ( i' i b l • 4 .  4 0 )  e n s  pi  n t  t o  t h o i r  u p p l i -

r  , f  ] ,f. A s  1 ; i' i riKih 111 s i n k s  i ’ > mot* , n l t v r a l l y  t h e

s i z e  j .or. nut wi 1 1 ii I" • ) 1 user <: •, t d i lu t i o n

e f f e c t  ( P l a t  I h m> I I I) . Ti> i e has i.lsn m L lccted

in nut d en s i t y  wh r in .m • U ‘ o t  is rmtiscd due to  H, P

l p p l L c i t L m  probab ly  bee iust th- r-- was a correspondinn 

dcc re  iso in hot la the volume as w< 1 1  is wr i gh t  o f  nuts.

How- v o r ,  in v i s e  o f  pot is ium, volume was decreased 

s i g n i f i c a n t  ly  and thr nut w, ight  remained almost same,

to t-hrim w is  in incre  me in nut dens l ty  by d i f f e r e n t



l e v e l s  o f  K. Th is  shows tha t  even though the nut volume 

was decreased,  the  nut we ight  was not decreased with the 

r e s u l t  the re  was an increase  in  nut dens i ty .

II a p p l i c a t i o n  a lso  decreased nut weight while 

r e co rd in g  an increase  in l e a f  II (Table 4.4 3) and a 

r edu c t ion  in l e a f  K (Table 4 .4 5 ) .  The reduct ion  in dm/ 

n a t t e r  accumulation due to i n s u f f i c i e n c y  o f  K in the 

presence o f  high l e v .  Is  o f  II was w e l l  e s tab l ished  by 

Gartner  (1969) and . ' e a th co t :  (1972).

S i m i l a r l y  P in  el Lc a t i o n  h a d  a l s o  d e c r e a s e d  n u t  

w e i g h t .  ?  a p p l i c a t i o n  i t  h i g h e r  l e v e l s  w o u l d  h a v e  

r e d u c e d  z i n c  a b s o r p t i o n  b y  f o r m i n g  z i n c  c o m p l e x e s  

( T a b l e  4 . i d ) .  T h i s  i s  s u b s t  m t i  i t e d  b y  n e g a t i v e  c a m e l a 

t i o n  b e t w e e n  l e a f  P m d  z i n c  ( F j q . h ) .  T h e  d e c r e a s e d  

u p t  i k e  w o u l d  h i v  n i t u r  il. 1 y  c< d u c e d  DtA s y n t h e s i s  w h i c h  

i s  ossa n t  i i L 1 1 ’t  id. m t  rtf t  i ho  1 is. i. A n ,_>th..-r p r o b a b l e  

c  .mnr, is. t h  d. p i p p l  i r  i t i - m  r e d u c e s  CF.G o f  r o o t s  as s e e n  

f  pnrp t h f c o r n .  L a f  ban t  i l . l . c s ,  fhu .s  r e d u c i n g  .such o f  t h e  

c a t i o n  u p f  i k e .  A l l  th< se I i d o r s  w o u l d  h a v e  l e d  t o  a 

r i . f l u r t i o n  I n  n u t  w 1 i ! 1 1 ( C o c u o - l  l nd  D i l i  R o o u ,

PeCerr ing  to  the product ion [unc t ions  ( T ib l r  -I . ’>7), i t  

win 3o :n  t i n t  1 ILna ir r- r.ponnc w.is func t ion ing  with K 

lpo  l i c i t  Ion. Th is  rnc/T r tn  t h . t  the ipp l t tO  K in not 

ou er ic  l e n t .  Thin mi/ hr m other  r< non Cor reduced K 

co n ten t  o r  l e a f  (T oh l t  1.- .5).  Slmll ir r ep o r t s  were
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g i v en  by Mengel and Haedflr (1974) who observed a reduc

t i o n  in  the r a t e  o f  g ra in  f i l l i n g  under high l e v e l  o f  

N and at  sub-optimum l e v e l s  o f  K.

Le febv re  (1973) a l s o  opined th a t  the bes t  r e s u l t s  

o f  IIPK a p p l i c a t i o n  were masked due to  induced Zn d e f i 

c i en cy  and i t s  e f f e c t  on n u t r i en t  t rans locae ion  to 

cashcwnut.
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5 .5 .2  S h e l l in g  remit  ago md t e s t  i gh t

T h e s e  b o t h  c h a r a c t e r s  vs. r e  s e e n  i n f l u e n c e d  b y  LJ 

and K .  H o w e v e r ,  P l a i d  on  l v  p r o d u c e d  - f f e c t  o n  s h e l l i n g  

p e r c e n t ,  g e  . T h e  i n c s .  r ' e  i n  the s h e l l i n g  p e r c e n t a g e  

and  t  s t  v/v. 1 f 'n t d u :  to il m  P m i g h t  b e  e x p l a i n e d  o n  t h e  

b . n * .  f  i c i  al e  f  e c  t  o f  tha .ro  n u t r i e n t s  as  a l r e a d y  

' / s i  l i n e d .  I n  t n i  s r o n n e c t i  >n, i t  may  be  n o t e d  t h a t  

f-.-i, r  v; . s i d e o r e  is- Ln th.. v o l u m a  m d  we i g h t  o f  n u t s  b y  

!I ;nd P ipril . i<" i f l ' i n .  T i l e  1 xum r  t i e  v o  1 mm. , and t h e

We i i V o f  eh> nut. ,  idi 1 1 11 m;>. t h  sh> I 1 i ny '• r o .  n t a g e  i n o  

t e s t  wr i g l i t .  u s 11 n  1 ly x p l  a i t s  <i th* n r * - . ’ * -a t  l e v e l  o f  

f  e r t  J 1 L.s i t i  an Lr. j u s t  i d e q u a t <  1 o r  i n c r e a s i n g  t h e  

n u m b e r  n f  nuts .  T h i s  h i s  * v e i l  t h  nigh p r o d u c e d  a s m a l l  

b u t  3 Li'jn i f  I.c i n t  e f T -  c t  Ln i n c r e i n i n g  t h .  t e s t  W e i g h t  

e s p e c i  i l l y  Ln t h e  c i n e  o f  P m d  K w h e n  i n  t h e  l i n e a r  

t r e n d  i s  not -Lr : er  1. F u r t h e r  l e v e l s  o f  P and K. i rQ r c q u i n  

t o  o b t i L n  lai.gher  t e s t  w e i g h t .
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The NPK n u t r i t i o n  has d e f i n i t e l y  improved the 

q u a l i t y  o f  k e rn e l .  The b e n e f i c i a l  e f f e c t  o f  N i s  

a t t r i b u t e d  due to  the s h i f t i n g  o f  balance between 

carbohydrate  and p ro t e in  in  favour  o f  the l a t e r .  

S i m i l a r l y  P app l ic  i t i o n  had a lso  in f luenced  p ro te in ,  

through n i t r o g e n .  K would have helped in m ob i l i s ing  

the p recursors  o f  protc-ins and t r a n s lo c a t in g  i t  to  

k e r n e l s  (Watunabe and Yosh id i ,  1970; Hartt ,  1972; 

P f l u g e r  and Mengc1, 1972) .

5.5.3 Protein content

5.6 Y i e l d  a t t r i b u t e s

5 .6 .1  P r e c o c i t y  o f  f l o w e r in g

Flower bud i n i t i a t i o n  s t a r t s  on ly  a f t e r  complete 

s e 3sa t ion  o f  monsoon under w s t - c o a s t  o f  Ind ia .  A f t e r  

flusraLng -any amount OL ra in  cons ide rab ly  iprolona the 

gap be tv/e on f lu s h in g  and f l o w e r  format ion .  Genotypic 

v ari  abi 1 J ty  i. s Lound Lw 1 x i s t .  Howevn v t in a p a r t i c u la r  

genotype/ (.spec La] ly in a i r  L -yi.rs, apnl L ea t  ion o f  

f c r t i J i s e r  r, norm a I 1 y »dv inc. s LLushing and f low er ing  

compared to p lan ts  grown w ithout  proper n u t r i t i o n .  

H igh es t  l e v e l s  o f  n i t r o g e n  a p p l i c  iti-ua has s i g n i f i c a n t l y  

decreased  the gap from f lu sh in g  to  f l o w e r in g  t o  2 G days.

Ran and Hissun (1975) repor ted  *  minimum o f  1? days f o r

u mii r M 9 7 9 ) a l s o  observedi l l  the p a n i c l e s  to  come out .  Ohlcr U



30 days gap between f lu sh ing  and f low e r in g  under Jamaica 

c o n d i t i o n s .

Phosphorus showed a conspicuous reduct ion  in the 

time taken from f lu sh in g  to  f l o w e r  formation stages.  

Ear lyncss  in f l o w e r in g  by P app l ica t ion  i s  w e l l  e s t a b l i 

shed f a c t  and needs -no fu r th e r  exp lanat ion .

Potassium a p p l i c a t i o n  a t  150g l e v e l  narrowed the 

gao between f lu s h in g  and f low..r  formation s tages .  May 

be, increased  l e v e r s  o f  potassium increased l e a f  potassium 

con e .n t  and haloed in t r an sp o r ta t io n  o f  the reserved  

p o o ls  to the irowing no into ,  thereby enhancing the growth 

r a t -  ~nd reducing eh. per iod  between f lush  and f low e r  

in i  r L a t ion  st  i - s .
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b . . /. dumber o f  d ~ • rmiriat'- shoots

. \ ire i t e r  im* .unt oi 1 . i * tr*. i v;ith .d L.vatc*d ptioto— 

S'/Tith- t  i o tof ivi . I .y a I new I 1 > i:; I a. . ; dt.niud a wider sink, 

f lais he lps  i r i alv incLng tlv 'it'>wth and deve lopment o f  

r, inks ^Pl i te  1 1 ) ui I luiace, h igher  levs 1 o f  n i t rogen  

helped to I n c r c i s c  th- flow. r ]> l n i c . l c . Maximum number 

o f  p r o d u c t i v e  l i t e r a l s  were producc-d at 150g l e v e l  o f  

phosphorus a p p l i c a t i o n .  Increased l e v e l  o f  phosphorus 

apnl icat . ion  In c r e a s e ]  le  af phosphorus content there bv 

t r i g g e r i n g  the p h o to syn th c t i c  'apparatus and phytohormom, 

metabol ism r e s u l t i n g  in  in Increase in  t o t a l  dctcrmi
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shoot p roduc t ion .  Potassium app l ica t ion  increased the 

number o f  p a n ic l e s .  The r o l e  o f  potassium in enhancing 

the n i t r o g e n  metabolism and i t s  e f f e c t  on synthesis  

and t r a n s l o c a t i o n  o f  carbohydrates was w e l l  documented 

e i r l i e r .  Increased g en e ra l  n u t r i t i o n a l  status o f  the 

p lan ts  must have helped to  increase the number o f  

p a n ic l e  s .

The i n t e r a c t i o n  HP, UK and PK ire  s i g n i f i c a n t .

The maximum v a lu e ,  were ob ta ined  at the h ighes t  l e v e l  

o£ combinat ions .  As expected,  th i s  i s  due to the 

balanced n u t r i t i o n a l  e f f e c t  on th i s  v i t a l  y i e l d  a t t r i 

bu t ing  f a c t o r .

The data on c o r r e l a t i o n  c o e f f i c i e n t s  (Table 4.50) 

i n d i e ,  te tha t  the number o f  pan ic le s  w is assoc iated  

w i th  bW/ suq irs it f low er  i ormati-m stig*-,  ! a l ,  l c i f  

n i t r o g  ri md to t  il c l 1 1 >rophy 1 1  . Under f avourable- condi-  

*- i  ,n s , L r\r' r is* * I I * v T* i u * I f.f .* t ul chi w * ̂  • lay 1 1  would have 

helmed t .» ineu as* fin1 tot; 1 so lub le  s u e r s  and thereby 

incn. asi.a f tl.e substr  do bn. det. rmining the sink 

s t r e n g th .  Thus increased  sink s t reng th  helped to 

improvi the rr 1 at ion w i th  y i e l d  p roduct ion .

5 .6 .  ) Detcnmin itc t o  t o t a l  shoots

Tncre iscd M and K n u t r i t i o n  s u b s t i n t n l l y  

in c r c in c d  tin. r  i t l o  i n d e x i n g  thot  the product ion o f



P la te  11. Cashew tr«u . in l u l l  nloom under
!J3 P3 K3 t n  -t, r.nt





p a n i c l e s  was in c r e a s e d .  However,  P a p p l i c a t i o n  had no 

e f f e c t  on t h i s  r a t i o .  I t  may be seen from the  t a b l e  

4 . 3 8  tha t  the  number o f  p a n i c l e s  were s i g n i f i c a n t l y  

increased  by N, P and K n u t r i t i o n .  I t  i s  i n f e r r e d  t h a t  

in the case o f  N and K v e g e t a t i v e  shoo ts  must have 

not been in c r ea sed  in  the same model as t h a t  o f  r e 

p ro d u c t i v e  sh oo ts .  With the r e s u l t  t h a t  theru  was a 

b e n e f i c i a l  e f f e c t  n o t i c e d  in the  r a t i o .  However,  in  

case o f  phosohorus,  the re  was a p r o g r e s s i v e  i n c r e a s e  

in the v e g e t a t i v e  shoo ts  as w e l l  w i th  the r e s u l t  t h a t  

the r ^ t i o  w is  not s i g n i f i c a n t l y  i n f l u e n c e d .  Added t o  

t h i s ,  the  e f a c e t  o f  phosphorus in in du c in g  more l a t e r i l  

buds v/ 1 3  1 1  r  -idy di-5 cm.se i, (n ight be an o th e r  t o s s i b l e  

reason f o r  i n c r e a s in g  th«. number o f  o i n i c l c s .
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rj  i I ' r i b '  r  o f  n u ts .

■ • l i e  'L i  t. ... 1: ui' 1 .-> 1 ri. 11 i s e e s  had s u b s t i n -  

1 7  Inert.jr.* >1 tl... t.ul; numb,.,. n „w, v . s i m i l  l r  r l t  

o t  incrr  ir,!. w ..3 n n. n .c . , ,  u ; U l  K 1 . v... 1 n .

H ind P i p p l i c i t . i o n  lncrL. iscc !  the number o f  

d e te rm ina te  shoo ts  (T ,b l< .  d . , C!) lnd t o t n l  s o l u b l e

both i t  f l u s h  a n o n .  nc .  md f l o v n r  f o m i m ,  s t  kjcs

( i q ' l> ' Thin " K|lc .I., d t-h't hoth it. flush ind f lo w

■<n - .i-Lcjcs, substritu synthesis in ;  incr- isod 

^  nwet the qrowin., d-.mund for c.vrbohydr ,tea fo r  the

suq



P l a t :  1 -abor t ive  p a n i c l e s  in 
n u t r i t i o n  p] ants

unde r





I

development o f  s inks .  S ince ,  the s ink  s t r e n g th  was 

dec ided  much e a r l i e r  and p rope r  supply o f  su b s t ra t e  

was ensured a t  the e a r l y  development o f  s inks ,  i t  would 

have helped t o  r e t a i n  the s ink  number a t  h i g h e r  d e g r e e .  

P i l l a i  and P i l l a i  (1975) r e co rded  a r e d u c t io n  in the 

number o f  s inks  a f t e r  p o l l i n a t i o n  due to  heavy shedding 

at v a r io u s  growth phases.  They opined th  i t  the 

shedding might be due to  a r ed u c t io n  in  the carbohydra te  

supply to the g row ing  s inks  in  cashew.
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5.7 hut y i e l d

P * . r t i l  i s  i t  i o n  ip. c  -sh«_. :  h a d  a m a r k e d  e f f e c t  o n  

■ j r a w t h  and  y i e l d .  C o i u ' , :  t r « .  u n d - _ r  i m p r o p e r  m a n a g e m e n t  

m i  n u t r i t i o n  c  rn.. t o  b  . i r i n g  ' . o r y  1 i t e  ( O h l i _ r ,  1 9 7 9 )

m l  t h e  yi. . l.d:; ’.•/•_ r  e I n c o n s i s t e n t .  S u c h  t y p e  *»f t n  e s

L o o k  i  j n k y  v ; i t L .  - g »ar : j ' .  f o l d ,  i -g > l i i r l l y  t o  . n. t thi .  m e t  i -

b o l i c  n Is ( P i  t i . r ;  / i n •! c '<.) i ru • s n e 1 :  ism n| tola c p r o g e n y ,

on t h ' ,  c o r  i f  r t r y ,  i d  i n '  e eui  i d  i 1 w i t . h  1 ■> 1 1 n i c e  d n u t r i t i o n

p r o d u c e  t n l c k  f ’ d  L i ?  \; I tl  i v; 1 1 1 v<_ l o p i  d p a n i c l e s  a n d

n u t  i t  i n  . i r l y  a t  i g e  ( P 1 ti c 1 1 ) .

I n  t h i s  i n v e s t i g a t i o n  a l s o ,  r  i s h c c  y i e l d  w a s

i n f l u e n c e d  b y  t h e  numb r  o f  p r o d u c t i v e  p i n i c l e s ,  

s u r f  i c e  i r e  i ,  r * v l ,  numl> r  o f  .1 e ide  r s  mcl  l a t e r a l s  i n

t h a t  o r d e r .
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o f panicles had increased by N application which had 

increased the nut number. N apolication had also 

increased le a f  nitrogen which also would have helped 

to enhance IA I .  The corre la t ion  studies conducted 

showed that the y ie ld  was p o s i t iv e ly  corre lated with 

surface area, productive panicles LAI and to ta l  ch lo- 

rophyl1.

Phosphorus has m a n i f e s t e d  i t s  r- l e  i n  i n c r e a s i n g  

the y e l d .  P'5 l e v .  I o "  phosphorus  a p p l i c a t i o n  had 

r e c o r d e d  the  h i g h e s t  y i e l d .  v*iL I d  i n c r e a s e  i n  ca  shew 

due t z  phosohorus  apo l  i o  i t i  -n was r e t o r t e d  bv L c f e b v r e  

( ± 2 7  ] ;  , P u j a r i  ( I d  7 7 ) me  - iml ; !  , r  f l b d  .

So m i  t i n y  o f  the r o r  re l u t  i m  t a b l e  r < :  v e a l s  t h a t  

s u r f a c e  i r  . a ,  LAT and o. i f  sug i r  a f  f lush,  inn and 

f l ows  r i r  g ; t  i j n wer« : ; i g i i '  i c m l d y  r  >r -. jg-., «. 

i n c r e a s e  in s u r f  ic m  i md A : ,\ t- , V a d u t  - i r o l i -  

ca tLon  sir ;  an Jndi re . - f  - f . . f -i g , , ;g ,  , n i h s o r A . i  n s.- 

l i r e - i d /  o w n m - . - l .  Pi, - I, |.'r ■ k 1 ••■ i n C l u L n c i . i g

til-. I ' l T l t  I . irt  1 ,V.,I i.r .| . , t  r 1  unt. I M. r i iv l  1 . ,w ,_ r  i ,i :

Tlv- in C K M O  in I. 0  1 - i n  t o r n  h i  I i n c r .  m e !

product ivr p-inirlc-, .,htch hi 1 i ntronr, c .r . .. M t ion

with fcho former •

1C hid -lino influenced production in bnbi tlu 

M ator l i ls  thnuqh Itn Influence m  snrfh.ee area.



B o l d  n u t s  I n  ! > ' l  9 1  K l  t r e a t i n '  n t
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l e a d e r ,  l a t e r a l s ,  p rodu c t iv e  pan ic le s ,  LAI, t o t a l  

c h l o r o p h y l l ,  l e a f  sugars a t  Hushing and f low er in g  

l e a f  n i t r o g e n  and l e a f  phosphorus (Table 4 .50 ) .

k b e ing  a c a t a l y t i c  element, had in f luenced 

the uptake o f  o t h e r  elements cons ide rab ly .  I t s  

e f f e c t  on the syn thes is  and t r a n s lo e a t io n  o f  sugar 

was a l r e a d y  e x p la in ed .  The r e l a t i o n s h ip  with ch lo -  

r o p h y l l ,  LAI and sur f  ice area was through the in d i r e c t  

e f f e c t  o f  n i t ro gen  abso rp t ion .

On -a comparison o f  th- two tab les  4.41 and 4.4 2 

o f  the r - s o o c t i v :  e r o g e n i c -  i t  was found that the 

l i ' / . r s  v: re mo re p rodu c t iv e  th in the seed progeny during 

t h l - no r in d .  I r / ^ . o  l l s o  r e su l ted  in more response

to th - ap Licd f e r t l L i s  r s .

5 ,g bo i f nutrJ.cnt -moos!tion

Tjl- Lp n u t r i e n t  o •ntentwi • > i t r e es  largely  depend

u on the- l o c t l - n ,  vy ,•|.-r.ol;ype, type o f  the s o i l  used

and management ot In many o f  the dtcn rooted

i , i f-r , rs  L i t e r a tu r e  a v a i l a b l e  in cashew in p e r e n n ia l  t r e e . ,

_ m l ln l v  cn fFers  from lack  o f  d e s c r ip t i v e  th e se  a sp ec ts  mainly  sulccr -

a n a l y s i s  o f  the geno type .

g n ] Leaf nitrogen
„ application had Incr. » c a  leaf significantly

,______ th„ o o a r «  of study. I n e r t * . Ing ' - v U s  o f  H



a p p l i c a t i o n  to  s o i l  would have helped in d i r e c t  absorp

t i o n  o f  t h i s  element by cashew t r e e s .  s im i la r  r e su l t s  

were- obse rved  ny many workers in o ther  c rops .  Reese 

ana Koo (197 5a) observed -an increase in l e a f  nitrogen 

due to  in c reased  H f e r t i l i s e r  a p p l i c a t i o n  to  Hamlin, 

R i n . i p p l e  and Va lenc ia  oranqcs .  M i l e l l a  and Deidda 

( i  '7- Rc'-sa and Y o o (1977) and Hernandez (l'>79) a lso  

r  -C"< rde  d inert .  i c ed  1<- r .  1 s o f  l e a f  n i t r o g e n  due to

aunt:-; o f  n i i . r~ ' j  n a ' p l i c a t i o n  to d i f f e r e n t  

^“ c i t m s  f r  . . s . c< 1 dy cfc _a 1 . (195?•)

r *• .*• f  :. i" i n c r -  c ■. ■ ;.i t r t  n a i m l i e a t i o n  at  1500c 

. r  t r e e / y o  ar i n c r e a s e  1 n i t r o g e n  '.-'hr r. c o a - a r . d
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i r i  ■ “ l . j

i 11 i j . . i J i  ■ ’ i - i - '.i 1 1 1  v i -i* » 1 ■- i . 5 0 )  ]  - -i l

• • * < - i r, * ■ • i . I T9 i ? in* 111 f. p* ] 11 .i w i  tr 11- t n h i  i . i'i.', i !' i v  m  i w - i jp. I. • 1-* ii i tt* *'( n

j, C .. ,t . . , . . uni r i f  ' Tm '• CLC

i , , i • r M n u  > n  • : * I i . h i  1 i *  i o n . a  v  i :  H i  . a i  ; > d  x i r  1 l - i .

 ̂ ^  1 ,1- t  i ! la i f nii.r "|‘ n -’ l. med j. ‘ t'-u th im a h

: j - q  , 1 v . ■ \ ib 1 i shinq

a pos i f Lv
in 1 }i j f L,: int r. 1 a t . im  -LLh / ie ld .

■ q 2 Plv i- ilaarus

phnni-ihonus appUoatXcu, , nh uk« 1 1-iC nitroqen

lr m . r c , a l..O K - l ,  o« ......... «

„  ,r n u r o q  .n from PA  P" ^  ^ U c ^ P n .

3 | 1 1 , .  p h n , ,h , , ,  - U U . —  -  - U l r ' a r 0 l ' t l , C



m e t a b o l i s m  i n  p l a n t s ,  a n  i n c r e a s e  i n  p h o s p h a t e  i n  

p l a n t  s y s t e m s  n o r m a l l y  i s  a s s o c i a t e d  b y  a  c o n c o m i t a n t  

i n c r e a s e  i n  n i t r o g e n  s u o p l y  b y  t h e  s o i l .

eea£ phosphorus conten t  p r o ^ r e s s i v e l y  decreased 

w i th  the in c r ease  in the l e v e l  o f  n i t rogen  a p p l i c a t i o n ,  

•'he.:a r e s u l t s  are  in con form ity  w ith  many workers who
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r e p a r t e e  t n a t  o e c r e u s e  i n  l e a f  p h  . s c h o r u s ,  w i t h  i n c r e a s e d  

y> a o ' - l  i c u t i o n  i n  V a l e n s i a  o r a n g e s .  K a z a k  and  K h a l i d y  

i n  E u r e k a  I ’ c r i e ,  K h a l i d y  a n d  U a y y a l  ( 1 9 7 6 )  i n  

A v a n a  m a n d a r i n s ,  ’ i i l l c l a  a n d  D e i d n a  (1976. )  i n  m a n d a r i n s  

a n d  P e d i y  e_i a 1 . ( 1 9 5  3) i n  c a s h e w .  L e a f  n i t r o g e n

o : S a ip i i s h e c  a p o o r  r f l a r i  r. ' w i t h  l e a f  p h o s p h o r u s .

Phcv r o r u : ,  in ! potash a p p l i c a t i o n  increased P 

-  v-p >nt; o f  h. i f .  The re a sons f o r  increase  in P c mi tent

; > C .1 OP j '• i o i ■ j. h id i l r e - a i v  d i. so  u s e e  i e a r l i e r .

. a . t p i » . - j '• • i -

■ i-" l * i  1 i ■' r r.' 0. . ■ i um L|. .1 io At-i- >n increase i le a f

■ , i t o r - n  t.y • .'i ' f  i- •> "  T" r

o r  n o  I-- . i n .  I "  ' ■ ! " '  ■ *'>*■• I ' i u . i i . H i y  and

L ,-r  n f f n . n t  ... r , hn l . o - , . n l - lm  i n  -Mr. -re I I  d r a w n  I n  e a r l i e r  

, - . r , g r . C . r  a ,  . l e . n o .  I  > » - l  I  /  H l n g o r  m l  W i e d e m a n n  ( 1 9 1 7 ) .

P r o  b o  I. l y  a n  i n c r e m e n t  I n  t h e  p o t a n r . i u m  l e v e l s  r e s u l t e d

„ n l M , ! l l f  i „ r r ,  m e  i n n i l  r o g e n  a b s o r p t i o n  t o

. / I i  l i  i  r j o n c o n u  c r . i i i u  i n - i .

i r  »- \ % r \ r n  f  he* *j i *'* n * v' r o  t c  i n  hind
n o .  i  t h e  d e m a n d  f o r  t  h e  . y n r h ^ i -

• M r b o h y . l r . f - .  hear n itrogen nubuMtuhnd a p os i t iv e  ml



signii . ican<- c o r r e l a t i o n  ( F i g .  9) w i th  l e a f  potassium, 

i n d i c a t i n g  the s imultaneous in c rease  in l e a f  n i t rogen  

and potass ium.

P o t a s s i u m  a p p l i c a t i o n  s h o w e d  a  s i g n i f i c a n t  i n c r e a s e  

i n  l e a f  s h o s p h o r u s .  The r o l e  o f  K i n  i n c r e a s e d  e f f i c i e n c y  

on  o ' n o soha t s was v/ell d e t a i l e d  i n  many  o t h e r  c r o p s .

P f  l u g e  r  -and W i e d e m a n n  ( 1 9 7 7 )  d e t a i l e d  t h e  a s s o c i a t i o n  o f  

? and  and r e p o r t e d  t h a t  t h e  l o w  m o l e c u l a r  v : e i g h t  

c o m p o u n d  ; s u c h  ir.  a m i n o  a c i d s  and s u g a r s  may a c c u m u l a t e— i

in ni-intrj  e> jor i y  v i o  -Lin-: w i t h  pot..ionium v/us p robab ly  not 

i •. rn r t  n n r  rjnnnc o: inn .i i r e  i ennyifie i c  t i v i  t y  but  clue

-l.i ini. in iM i !  1 d . n - j n y  ( A T P )  supply. Thus

:ro it i.n j ene f ' j y  .innr.’. iy .  t b i t  inHuce -t ' ic luy in p ro te in

nui i n  h u m  u i y  i n i l i r c ' c t l y  e f i  o c t  c n r y n c  u c t i -

*: I rj .h r> *' * .* r i • i pi ' ' » t i '  i n s .  An i. n c r t - i t i . :  i n

Lr-; i f  r d - r  n - r  , «w< i a i ;ri id A  . n t  i n c r s U > :  i n  l e a f ;

jlJr t ; -, i  i 1 •• •'*•:!» i v .  H,d i m i l  i c  >nt . m i -  e -

, j tg  [<’ - g g  ,, | I ' m i' i fg m  1 > ■' 1 ' f  i... mi i n r h o t o -

18 3

A J

7*

r i h

L i t  L >n

y n t h o t l r  p r  "Sr
t - j,. i j>.‘ ! I I ' if m d'O md Ynghida

, , 0 , 1  p o k i . T - . i u n  ,1 f -  H O - M n c .  Wi l l ,  I I ,  r  i n . - r n . S C  In

H, ' -  l o v o l i f  o f  n l L r w q c n  I  >,:r- l n  l" l ”J r  l!3t l">r * '  l f

nl l o r . , .1 10  l ' in . f t  , u v  h r  in- ' h r  , n t - , f n i , . i r  e f i o c t

o f  , i  ( n  w l . k l l  o ' l l  , , o t o  ,  . t ’ f "  i l " 1 ’
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a b s o rp t i o n  by cashew t r e e s .  The s y n e r g i s t i c  r o l e  o f  

potassium in the oresence  o f  n i t r o g e n  in l o a d in g  the 

pho tosyn tha tes  was w e l l  e s t a b l i s h e d  by Mengel and 

Haeder (1974) .

L ea f  potassium in c reased  b; the a p p l i c a t i o n  o f  

oho s on s ru s . Hi jh amounts o f  super phosphate a p p l i c a t i o n  

i n i i r e c t i y  ad .s more o f  ca lc ium no the s o i l .  Thus the

l e v e l  o f  s o i l  c a l c i u m  e n h a n c e s  o . . - . s e r ra t i on

p o t  a s  ; i t . ,  j. d  a r ' u u L t ,  t h e  o I  a n t s  w i l l  b e  i n  a  

- c o i t i o n  t o  m a i n t a i n  h i g h e r  l e v e l s  o f  p o t a s s i u m .  

r i  11 _ r  r - - s u i t s  •-/>: r* r s o r t e d  b v  h i o .  ! ( 1 9 1 2 )  w h o

r -  o o r d e  1 o n e . - n e e d  u . t  .etc o f  o o n ^ v a l e n t  c a t i o n s  l i k e

1 ) - I c i u i i i  i n  r o ? t  rr .Cf l iur

■ j  i i p o l  i p i t l  • n  r ' l  c i  in i . n r ) \  -i:^c i n  l e a '

no t  i i . 1 ■ d, is, iu.ii i s l i  1 tin. l i  ! v e i d  h i v

1 , i i •:. ■. . ’ r  ' i 1 I ’ i i “ i I '  t v  • i i 1

S'j 1 u t i  as by \ > i « 'I, n ; : . h< \i u'lv’'. • h uns

m r if I lO t- 1 s i . f 11»1 i ';’ i• I i i ■- is i ! i v- in i •" i  j ni I. icant

Si i t i i l i. i . 1 i .

5 . 2 . :  c  i l o i u m

i, 'if c i lc i .un eh -' 1 m [ i v n  inin? t r m  1 with

th-' lu c r e  i In the I <• «/.. 1 >f n i l  r .g-  n ippl 1c U l -n .

. Jui ce,  n l t r ' i q . n  h i d  an n i t  i gun I o f  i c  « f f- r t ,  h i g h t i



Plut<£ 15, Devc lopmcnt o f  c o m p c t i t i vG  
s inks  ( f r u i t  and nut)





O i l ,  o h o . s e n a t e  mirth

l e v e l s  o f  n i t r o
gen must have replaced calcium in the

so i l  3-nd thus
nm concentrat ion was increased.

These r e s u l t s  ar<= i ^
re m  conformity with Ilhalidy and

M Vy i  ,
w o observed a p o s i t i v e  increase in l e a f

c s. 1  c i  ’im d 11 p 4. ~ •
increas ing l e v e l  o f  n i t rogen  to Sureka

lemon.

P‘ Oipnorus App l ica t ion  at 150g l e v e l  subs tan t ia l l  

ro -ij-.- d^...i l e a f  calcium to 0 . 1 2 % when compared to 

-’ .^1 a t  50g l e v e l  o f  app l ica t ion .  Under low pH o f  the

m i g h t  h a v e  f o r m e d  i n t o  i n s o l u b l e  c o m o -  

L - ; : e r  l e a d i n g  t o  r e d u c e d  c a l c i u m  a v a i l a b i l i t y  t o  p l a n t s .  

I n c r e a s i n g  l e v .  p e s t t b l i r r c d  a n e g a t i v e  a nd  s i g n i f i c a n t  

c o r r e l a t i o n  v / i t ’n L e a !  c d c i  n  ( P i g . 9 ) .

1 : l e i  -.m i'-.sornti 'n war, reduced by K f e r t i l i s e r s  

L:, - ;c i v: d ar.t' as evidenced by reduced cJ.riu.ai l e v e l s

in i, i[ . h {.'*11 ir r e . ,u ! t v /  c .  reported  by many workers,

fjr.ner ig an ir» -1 -w, iwb i I I (19-VU demonstr»Led thi i  cilci.um

con t _ n t o! t.l nd ; v/is to i 1 xi p ( :<t n» mm t i c  i l l y  

f r o l i c 1 nid w s L i t t l e  f t '  ' '  1 by 1 d o i l c i u m  sunnly 

p rov ided  that h  supply w is Hegu c > in r n t  medium to r  

normal g r o w t h .  But under l im i ted  supply, t l v  u -t ike 

,A  r. i c m  J L ao be c om p e t i t i v e l y  depressed by the

f  <,thr r c a t  L 'ns, such as K and tJH which are
pr> s c  nee- o n  o e u  - •

1 ] » ikon by roo ts  due to h igher  c  i t ion  exchangi

- f  t o o t -  (McLean, a l l .  1956; Smith ami 
r’ . n l c i t y  Ol L
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la C ' / 1 9 5 5  and Drake (1964).

5 * 8 , 5  ^gnes ium
i  j  ^ I

ragen and potassium app l ica t ion  to cashew
S l"lO V/G cl 3. *

J-' n̂ m l e a f  magnesium. Leaf n itrogen

~ ncga t iv e  r e la t i o n  ( F i g . 9) with l e a f

" *  1 compet i t ive  e f f e c t  o f  MĤ  and K on

uptake v/as observed by Mulder ( 1 9 5 ' )  .

ie -i j ne s lum l e v e l s  c une down in l e a f  t issue  due to 

i.a^r.as--d l e v e l s  or ootassium a m-l icat i 'm as revea led  

'c r J~ c o r r e l a t i o n  tab les .  This might be the probable 

r  - -son f o r  decre ased iig due to K app l ica t ion  'which is  

a:oolair.ed by the antagonism between iig and h (Mulder/ 

1950) . These r e s u l t s  are in agreement with Hal l  (.1971) 

S r iu ' i b  '_X kL- M'<74) and Legge tband G i lb e r t  (1^69).

L i f  pot  iss l.jt. es tab l ished  • negative c o r r e l a t i o n  with 

j r , ,-j b-O./O . l) ind icat ing  the comnetive e f . c c t  o f

po t  is  i'JLrn wit i i  m ignes Lum .ibsnrption .

5 . 7 . 6  Mine

r,(- i f  z inc  c en t  nt was incre iscd up to N? l e v e l .

■ i n c  L* c  l o s o l y  i n v o l v e d ,  i n  t h e  r;-m< t h o l i s m  o f  p l a n t s .

i MQ79)  e l  ted i rvimbc r o f  r c i r n . n c i . n  whe rt 
P r i c e  e t  ± 1 -  u ' /y J

. - rn fh e s i s  wis h 1. rule red it nine d e f i c i e n t  
in n ro to in  w "

i d n i t r o g m  l r v r l s  i n c r c i n c s  g r o w t h  r  i t
l e v e l s .  Lncre.

r .... ,n y o f  i n c r e a s i n g  t r y p h t o  ,h me, a 
i n d i r e c t  l y  by w iy



187

syn th es is  (Tsui,  1948) .

Phosphate apo l ic  atian s i g n i f i c a n t l y  brought down

"̂nC ~n c i shew. The in te rac t ion  o f  zinc with 

-j^ohor^s was studied by many workers and high l e v e l

0- ahos , ’norus v/as w e l l  known to induce zinc d e f i c i e n c y ,  

icgati '/e c o r r e l a t i o n  wis recorded between l e a f  P and

p re c u rso r  to t a a

J u s t i f y in g  the above reasoning.

 ̂ C r i t i c a l  concentrat ion o f  N and K in l e a f

P lant  y i e ld s  are normally l im ited  by one or  the

o th e r  p lan t  nu tr ien ts .  Tiio l im i ted  o lant  nutr ien ts  may

e x e r t  adverse e f f e c t s  in tom s  o f  growth and y i e l d .

‘ i , r — 1 1 ' • * in tree  croi • th*. i n i t i a l  r.ym ^toms or  hidden

hung' - "i iy not cause i v isual  set back to p lants  but as

r  ̂ t concen t r  ation drojas beyond hidden hunger

L- v Is  tner  used to be a reduction in y i e l d .  Henc« ,

, 1 - 1 r ( h- r - r r  i.o id n t  It y the n ' ltr i i - ion 11 st  ltusit* \j i -ij.* i »* — j-

o ( r uh,, p i  ,r,t i.e. 1 v/hol. b e f o r e  » »Y e l d h . i . n  l e r t i l i s a -  

t ion pronr aranc .

, , ft 7e) r r corded maximum growth 
H a ag c t  _Lk- '

,  , B -/, i n . l  (JOOI a r o v r f . h  0.9B7, -  I . v n  l e t
i t  '

i n m n )  r r \ > o r t c c l  rn i x i /nur n  g r o w t h  a tn  ̂f 1 1 i 1 ' ' ‘ ‘t[ v/hc-n 1
,  T h e  m a x i m u m  r e s p o n s e  r i n g e d  f r e e r ,  2 . 0 9 a;

I . 2 '% le  lC rI*
Thourjh tlv. n.xlmam , . , r  n i t rogen  os



itgôoirtcd by Hai
J ' ^ obi 2-1. (1975) i s  near t o  these maximum

— -^ c l s ,  the rpsui
o U i reported by Falade (1978) are f a r

b e l o w .

~  ?_1. (1975) gave 0.16% - 0.20% l e a f

phosphorus to voc adequate and 0 . 1 1 % - 0.14% to be

nt ranges in r e l a t i o n  to  growth whereas Falade 

' reported 0.113% l e a f  p to be ootimum fo r  maximum
    v_  ̂ , T • i  i

l., cushev:. in th is  study, the- maximum response 

r ~ - rom J. 1 • to 0.17% l e a f  p. The c r i t i c a l

c e ice a tra taon  wor.ted out f o r  phosphorus in th i s  study 

i c  almost in agreement with tlae resu l ts  o f  Ha ig ct  a l .

' 15 7 o  ̂ . Th'_- non si-jr. i f  ic  m o .  o f  the quadrat ic

func t ions  f i t t e d  might .jl du-_ to a very la rge  v i r i a t i o n  

i.o y i e  1  -1 un i- r i p a r t i cu l  ar nutr ient  concentra t i  _>n in 

Loaf .
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, i n c '  / t r  o c r o n s  show i r e d u c t i o n  i n  c e r t a i n  

n t  . 1 c  . n c o r i t r  d  r  -ns w i t h  i g e l n q  ( S m i t h ,  L ' > o2 ) ,  i t  

1 bo  m t ‘ o -  t o  f i :  c r t i l n  r  mg< L'oi n u t r i e n t s■J' V I

F o r  h l-|hr.r y i e l d  "• r Hdir r pln-pninl . i i i i  to i p i r t l c u l u r  

./Uun. Tlit oosr. lblo P . t M i  ro t  v iL'i 11: ion in c r i t i c i l

: t n t r  ‘ ' i ' .ns o f  H »V1 P In thin study with IU .g

I p il ide ( l'*70) is th :l the

concen fcr i t lons  » « .  

t o  g row th .



5.10
R° 0 t C lt ion  exchange capac ity

o f

the

-  -  OJ v -  ^  JL L. J

Det6rminat ion  o f  cat ion  exchange capac i ty  
the r o o t  i s  a

n in d i r e c t  approach to e s tab l i sh  th
n u t r i e n t  obsomt-i -

P -n and in turn i t s  r e l a t i o n  to crop

— t i/ i . _ 7> Evidences are that CEC is  h igh ly
ir. f  lu.~r.cr >v. r n »*- •

/ t i v c  s o i l  f e r t i l i t y  and also by applied

n u t r i e n t s .

% T 1 •
1 - -c h-ion incrc iscd root  CEC o f  cashew.

-*_r~ - - i n j  1 - i o f  .i app l ica t ion  increased root  CEC 

m  oats ,  corn, wheat is reported by McLean ct  a l . (1955 )  

Lex . r  t r e su l t s  vr.r. conformed by Smith and

n - ( 1 * 5 ) .  br ikx (i?G4) postulated that h igher

o f  nitroov-n incrc is-.s root C^C poss ib ly  by

Inorc isLng  c e 1 1 d iv ir . ion ir/i by decreasing the non-occt 

c lm ohydr - to  s in c . l l  v: i l l s  o f  the ro at s. Me f e l t  th i t

t; i rior . ri< 'signt 1 ". due to j ncr ise 1 nu»ni »>_ r o f  . xchio

p i t  a. I r.^r I root CEC Us > Lncr i;a. 1 n i trogen

lbso rp t i  <i* ■ viol, need r>/ high b if nil m r .n

(r- fU  i  . ' .  P- •'■* '■ .C hid i i ir.nii I v> ind s i g n i f i c m t

r ,r . f l i b m  with 1 1 if nH:rm- n (T ihl i  ■l.LO).

poof c i t  ion e x c h  luge c i p i c i t y  w i s inert ascd by 

th -  i p a l i e  it i an o f  P f e r t i l i s -  rs at 1 o,>, and lLOq 

,._Vr.l comp .red 1.0 50,. The lucre in, in CEC due to P 

, . „ , n  in n 17 not bn the d i r e c t  o t f o c t  o f  phosrhitc ,ippI i c  'a j- 'I. j

■ g,,i bv tha increased ci lciurn th it is  
be ing  in m ion ,  *0UL
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present in s
“  Single sun-

h iv= U s ,  ln ’ ' “ r  Ph° sph5te• ? ip o l i c i t i o n  might-^ncrc i 3c . f i

s i t e s  and h^nc  ̂ growth and also absorption

c la a r ly  . " ^  lncrG- Se in root CEC. This is
~ -fit by 4-U

P° ° r rO a t i ,n  between CEC o f  rool 
lJ ^ - 'h o rn s  ( rabl 

„ . '*  l C z '~- results  are in
-nt >/ith Palp.,-i

■*nd Subramanian (1969. who could
»ut my r ,  .n . -J

r-u - to ohosohitc ip p lication

L riH

-  -  i
* ^  ‘V i n n  p - .  1 . - m

.n
not  b r i r -  - * • »

i r .  r o o t  Oho

1  v
b C ' inrl Lr"Jrj hicreascd root CEC ov ._r 50c;

l i e  - t i n .  J n c r  a s i n s  1 .  1 -  -- 0i- put os iu/n
n*/ oro .s incr.. .o.,] rjl|: CEC , .

Uj  .7.1/ ot 1 ncr .  1 s . t
■Tar/ t r .  Oh aw in and :: -h j  ln ( i

r  ^  J ’ Ili ;h v '1' 1, -J.nq V i r i c  f: i c o  o :

ri 1

1 I

- 6 0 ) r c p o r t Gu t o u t  t ]■

v’c h i q h c r  v i l u c  

1 n e n 1 1 y  w r ,  c m  ab l e  o f  w i t h s t a n d i n g

; ' - r ' -J-1 <n, . r  1 p, 1. i c  .(: .L -n. f; i t t s o n  an ]

h a r e s  -n ( I i . r i i  1 ,v 1 w; 1 e I a t h e o r y  r d  i t i n g  t o  c;

r  ~) ‘ 1 h ' n i l  ! i T • ' r ■ n t  J 11 r - t . k< -11 >, m o  m  l ■ 1 i a i l ,  n t

c  ' . t u r n s  , w i i f f r - n t  p l a n t  s p e c i e . ;  (:iU | .

JDonnan ’ c * p i l l b r i i .  . V v - m i l i v i  P  t h  i s c o n e ,  p ( : , n l in t  

r o o f s  o f  h i g h  ChC w o u l d  d e s o r b  r e  I it Lv. l y  m,-. r , d i v a b n t  

c i t l . o n s  t h a n  tho . s  o f  rrx >n •-/1J m  t  o i t i n n s  1n,j v ^(, ( _ 1  ̂ 1 ^

rn t h i s  s t u d y ,  t ' r  p i  m t  r o n t  ml j|-,h ), l v , U s o  

i b ' j o r b e  I c a t i o n s  u o c o r d l n o  t o  t h e  Donn->n e . g u i l i b r i a  but.  

t h e i r  propor t ion  at e  l b s o r o t . i  m I n t o  t h r  l e  a v e s  m i g h t



havs not taken o l
ace due to t rans loca t ion  o f  ions into

d i f f e r e n t  parts  o f
e P lant .  In th is  context,  i t  i s

ap p rop r ia t e  to  m e i f u
eion that a major por t ion  o f  Ca

absorbed by r i c v ,
•• would be stored in bark (Kumar, 1982)

w i th ou t  t r a n d ^ o * . '
m g  to the l e a f .  This indicated tha t

though c l l r inm » r- *

* ^osorbed by cashew roots ,  i t  need

^ a r i l y  be r e f l e c t e d  in l e a f  concentrat ion

, -j- rk as the store  house f o r  Ca. In such cases

tnc r e l a t i o n  becomes e r r a t i c  as explained by Pa l i v -1  

(196 j ) .

s . 11 S o i l  a n a l y s i s

Co i l  o rgan ic  carbon was reduced due to a p o l i c a t i m  

'Ic n i t  rog .n .  In aener i l ,  s o i l  ohosohorus content was 

in c r e  iz d v/Lth the i a - l ie  i t ion  o f  "  ( r . b U  .54) . Leaf 

C i  w is il so incr- ased due to II implication (Table ) . M ) .  

L e i f  bhospuorus VMS a1 so more In th-. i.T >pgli«_d p lo t s  wtan 

c',mp >r I to P oi I' ip d ied r i o t s .  in oth. r wonbg II 

a p p l i e d  I *n •/ -u 1 I he/: Lucre u.ed P md r  • n, Miixnts o f

sr' iL ,  which wo j Id n ''/ helped to in i n r i l i s t  o r g u i i r

matter  ther'-bV r e su l t ln /  in M,. i e iuct l  n ot organ ic

i w 'onl L~ i t ion  ins how vcr hel.-ed Lo increase Mc \rof >n. *•'
r r*rs\ \ prsidual P cont ent w .s seen decreased con ten t  o f  s o i i . ----

i i^dM on  i t  hi/ncr l e v e l s .  N appl icat ion had by M a p p l i c i t x H i

, Hi r Ln 11'- trend in res idua l  K cont not g i v en  o be i mae tnt  o f  r,n 1 1
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P A p p l i ca t io n  h->
not s i g n i f i c a n t l y  in f luenced organic  

here as a small' increase in the res idua l  N
con ten t  o f  so i l

• More o f  phosphorus app l ica t ion  

es m inera l is^ t ion  leading to  a higher content 

in  thu s o i l .  p helped to increase s o i l  PC, A 

peruoa l  o f  the data on CEC, showed that P increased the 

ve i. ac tor  thus lc iding to  high K content.

i- doer not have any s i g n i f i c a n t  e f f e c t  on organic

c -rbon c o n t e n t . K was found to reduce P content but a

-a rked  increase in s o i l  V was recorded.

apo l ica t ion  ’.'iad g c n c r i l l y  increased s o i l  oH, 

fn the c - S e  o f  D also a s im i la r  trend w is no t ic ed .  K 

h id  d e f i n i t e l y  hclned to increase pH, The tab le  -1.51 

nr. C.'.C shows that th is  ch ' . r io te r  was increased by the  

ap -'J Lc t i  >n of: 'IP/,. This wauld h ive had some in f luence 

on  pH. Cfc Ls i l s o  in t e r e s t in g  to not* th".t o r i o i n i l  

pH -.r s o n l y  4. r> md ti.ere w s  i genera] lncr. aoe in

pjr due to  tn ,  cron mm igement f o r  -3 y e i r s .

5 12 p r o d u c t i o n  f u n c t i  'n

The production functions f o r  N and P showed

Fashion -uad potassium showed a lJm,ar
c u r v f l u

A r  d i s c u s s e d  e a r l i e r ,  the sink s trength  |.s 
re  cpon sc3 • ^



determined much ear- •
j-ier and the nut f i l l i n g  takes

place- on ly  at a lat^r- +-
r  stage.  on oerusal o f  the data

nd i^ idu a l  nut weight (Table 4.32),  there was a

l e v e l  o f  n ln ,g p increased. This had

re suit ' ,  d due to in a
n increase in the number o f  nuts.

This  ind ica ted '-nat th t number o f  sinks were enhanced

i- time there was no s i g n i f i c a n t  increase

’ J ~ h1-1*- ••-irjht from second to th i rd  lc-vcl o f

a p p l i c  a t i - n .

In c e n t r i s t  to  II and P, potassium showed a l in e a r  

response .  Indiv idual  nut weight did not decrease 

s i g n i f i c a n t l y  c-vcn under K3 l - .v_ l  o f  app l ica t ion  

In d ica t in g  that Y.3 l e v e l  i t s e l f  i s  f a r  below to enhance 

t h e  ,vi.--’o er  o f  sinks su b s tan t ia l l y  even in e a r l y  s tages .
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Thr. sc r e su l t s  ind icated  th i t  and P between second 

and t: ldrd lcr/«.l ir< s u f f i c i e n t .  K l e v  1  nci_ds to  be

enhanced to rush ur • tlv tota l  sink strength (number as

v/r 11 is v; ight of tmh J f u t' ymni M» in lx.imum dost s

t e s t e d  in th is  t r l i ' l .

j_ 1 Economic optimum dos* s o f  N and P f e r t i l i s e r s  and
e x p e c t e d  ’/Leld

[JnrJ, r tl»'- 1 bovo explained s i tu  i t i  ns, the optimum

M f p . , 1 , 4 . r>8 ) ,  r v 1  I betv/e n second and
doses Cor 11 ' ■

-hird l e v e l s  o f  app l ica t ion ,  i . e .  fo r  M 43 0 . OOg/trce/
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year  and f Qr p
* Wttn the second and th ird  le v e l ,  

l 30-0009 / t r ee/ye;ir.
~n expected y ie ld  o f  4.71 kg and

^.50 kg/tree/year
/ear r e s p e c t i v e l y .

C lSE o f  Y  i y.tnc optimum dose was not worked out
^ i £v/ o f  the 1 *

* ainear response to applied K. In th is
in v e s t ia  at inn -j-k

/ e maximum dose given was 150g K/tree/

-n over a l l  increase in production w i l l  be pos-

1 hi 7her l e v e l s  or potassium on account o f  the

lin-_ -r  Lr.nd obtained in th is  case.

In the or  sent in ve s t iga t ion s ,  a r a t i o  o f  3:1

i.ollov/_d. This is  mainly due to the reason that 

the ore sent sack age or .c t icc  o f  recommendation f o r  cash 

i s  250 : L25 :125 ' i 'PV/tr- e/ye ir (3 iv jo  . a, 1982). However, 

ioiG J  on tne present in v c s t i g  .t ion, i t  is  almost c l e a r  

th i t  / LeV-L n is to be improved fo r  g e t t in g  tlae h igher  

L j. f t  is  1 1  so to be mentioned in th is  connection
L

For  m iny of. the crops 1 i.ke coconut, m e  inut, b an m a and 

tug ire iric, nor - or  less Id: IK. i atio 1 -. b. lnq fo l lowed .

5.14 Economics o f  f e r t i l i s e r s  ippllc ition

Application  o f  N md 7. f e r t i l  Ls rs at the ir  th ird

1 r-*r\ r led the maxinum net income in seed progenyi c  VO 1  Tf- our. i -
i r  1-iycrs, v/hiic P at 150g le v e l  in

a s  v/g l  l  as

inrj loog le v e l  Ln air 1 ayors recorded the
3<E.cd progeny
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x in  am neL income. On perusal o f  the data, i t  i s  

seen tha t  the income r e a l i s ed  from a i r  layers  was 

rnjs_ double when compared to  seed progeny. Th^ 

advantage o f  p lant ing  v c g e t a t i v c l y  propagated p lant  

m ater i  al is  not only  to  ge t  uniform y i e l d  but also 

to  r e a l i s e  more income at an e a r l y  orchard l i f e .
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•rj- • summary

Studies  v/pj-c m-> i-
e to assess the e f f e c t  o f  NPK f e r t i

l i s e r s  on growth and v i r i  - *
/ l e i a  o L seed progeny and a i r  la y e rs

^ ̂  ^ -3 h e w -it Csnt- -i i
rr P lantat ion  Crops Research In s t i tu t e ,

Casnev; s^^d Pam ci
tm, bnantigodu during 1082-83 and 1983-84.

f in d in gs  o f  the in ves t iga t ion  are summarised as
f o l l o w s •-

S-C J progeny and layers  recorded maximum he ight  at 

4^0g a anc 300g II l e v e l s  r e s p e c t i v e l y .  Phosohorus and 

p o t i o - . i  to e ac’n at 150g l e v e l s  recorded the t i l  l e s t  p lants

in b o th  the pi  m t  mater ia l  3 .

Canopy radius was not influenced by n itrogen l e v e l s  

in sc progeny, whereas in a i r  l i y e - s ,  300q N lrve.l o f  

apo 1 i s  i t  ion reo trbod the .o i x  Lmum. Fhosolorus ind ootass iu  

at th e i r  h ioue 'd  l e v e l s  o f  ao>.lication recorded maximum 

cmor.y  n l l u s  ho th in s o  d nrogr.ny md i l l  Layers.

Miximum surr ice ir« i of s o  <1 >, roq< ny win recorded at 

450g If Leve l  where as the rune vms observe.] at 300g N

l e v e l  i n  a i r  l a y e r s .  P h o s p h o r u s  a n d  p o t a s s i u m  a t  t h e i r

1  r . - r o r d r - d  m  I X L m u m  s u r f  i c e  i r e  l  L n  b o t h  t h e
h i g h e s t  l e v e l 3  r e c o r e

p l a n t  mate r i  als-
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It • •

1 - v e l s  d i d  n o t  b r i n g  a n y  e f f e c t  on t h e
number of leaders

- o c e d  p r o g e n y  w h i l e  3 0 0 g  N i n  a i r

l ivers  recorded r •
n - u n u m  l e a d e r s .  P h o s p h o r u s  a nd  p o t a s

s l u m  a t  t h e i r -  * ,

n i g h e s t  l e v e l s  i n c r e a s e d  t h e  l e a d e r

Product ion  i n both the p i  lnt mater ia ls .

I n c r e a s e d  l a t e r a l  s h o o t  p r o d u c t i o n  up t o
t  ^  V -  i*

} r i co u l e v u  l  i n  n e e d  p r o g e n y  and up t o  3 0 0 g N

~ I r  ^ ^ y c r s . H i g h e s t  l e v e l s  o f  P  and K r e c o r d e d

a. 1 i t * -  r a l  p r o d u c t i o n  i n  s e e d  o r o g e n y  us  w e l l  us  i n

- i r  i - i y e r s .

i* i t r  o g e n  u p o l  i.c O’ i o n  a t  4 5 0 g  l e v e l  s i g n i f i c a n t l y  

r e c o r u e e !  e a:: imum c i n a u y  como  i c t n e s s  i n  s e e d  o r o g e n y  

>/ •. i. 1 • - i. t  h r !  n j  e f ' e c t  on  ::Lr l a y e r s .  F o r  maximum

c o n  o i t A - S S ,  ) 00q  P.  0 r l e v e l ,  v; i  s s u f f i c i e n t  i n  s e e d

pro- ; - . rv/  • i : r j I h h  ; P.-/h- l ' - V - l  f o r  u.i r  l i y c r s .

1 .  v r  L • o  i- IIPPr. l erd.i L i s . r s  d*. e r e  i s r d  r*i  m l -

»_ i . l l i t  r. 1 i t i ' f n  mi  I h< m o u n d  Ln a i rf* • L, I • . I ,/ '-d

L • y  - r ;
j_r,' ;r v.  i. 11 ; (d r ' • TI' )\ v 11 owl i  11.

i i l f r  o t  ri ' t  "b* i-i b . v  I ,  ph  ' ■ i »1» ' r u n  m d  n o t a s s i u m  

( , i . (-hr ], /rl.~, i n c r -  m r d  If. i f  a n .  i i n d e x  ^ i g n i f i -

o  a n t  Ly  1"  11' 1 lv" ;r

T o t ,l r; 11 L . D p l r / l  1 i n  A i r  l a y . ,  r s  w a s  s i g n i f i c a n t l y  

. r - |, v r  I o f  n i t r o g .  n,  p h m s p h o r u s  and'V 1 /I n c r c  a.er.c a.

p o t  i s ' i i u n
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Increas ing  l e v e l  c-
or N?I< f e r t i l i s e r s  s i g n i f i c a n t l y

increased  t o t a l  e,
Q-rs both at f lush and f low er  emergence

stage  s . Le-»f .
l cu la r  res is tance wis in f luenced cons i -  

7 e r  a c l  y b’ r 1 ? > i •-1 ape 1 1  f  f- s „  r rn. Lcat v; i ter  content was ir
0 i  1 n i  e a c j.r t 1 ^

• c.i eve r :  increment in the l e v e l  o f
n it rogen , no e ■orus and ootassium. S p ec i f i c  l e a f  weight

" l j  anc r i i s eo  •• 0.. F_ , , , .— iJj ‘a3 f e r t i l i s e r s .

m g

m  : re m -d

:

* " l —

~ * -1  ̂ ‘-h .  1 i i g  n e s t  l e v e l  i n d u c e d  e i r l v  f l o w e r

— _ :v  increment in the l e v e l s  o f  ? and :: a l so

“ * * - -  g 1.  ̂ 1 i . h - . r  i n  f  l o w e  r i n g  . ?  i n i c l c  n r o d u c c i o n  v ; i s

 ̂J n 1 i c  jn 17 ! ’7 1 * f:er t  i l  i  s i t  ion . i i i g  he s t

0 •. 0 ee rrnin 1 1 c t o  t o  t  :i 1 s h o o t  p r o d u c  t  i o n  v; a 5

r ' - j :  /.'I it »rj  0 s ! j l e v e l  o .. iuol i c  1 1 i o n ,  •whi l e  t h e  same

v  a ; ^ e o r 1 ' i i t  l r,Orj 1 .  v e  1  e a c h  o f  D an 1 IC.

1 • r * i t  v a 1 oe w i . d - c r .  i r. •- 1 by c m l  ? L» r t i l i s a -

h , i, -./hi I- v>‘. i t  I miti Inc re i.a> d the r inc. II i t  roc ..n

•i i i '  I' i r 11 s m l  •  ̂< t i s  •. i. • i"i i i V ' m i . d  ju i .•< <• r c c n l  i j*. i n

. K - ' - r ,  d • i ' d  * c - ' . i » « i t  V/ !•; j • ri• i 1 I y i n r n :  i s e<  i
1 j . .• L . *? • * '

y m  • j v  - ff-_- ri* i  1 a " J ^rj 11 •

- - r.f j r,rn n ny# m e:icuai y i e l d  wi:; nbt liin.d byi, ri i 1

• i j j 1 1 -,t 1' ve L s . I f '  h i l  Inf lurnrr .1 fhi’ IP '  i t  tnc lr *

, . r of  nuts in Mr  I ivr r . md minimum 
t o t  i ) w o  l’-i- t u.

i o n  v m ,  o L L . l . , . - .  "• I S O ,  ... i n n ,  P «,,, n o ,

K 0 .2
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Nut dens i ty  V/as In
lncre ised  by K i n d i c a t i o n  a lone.

S h e l l i n g  percsnta
',;as i ncreased by LIPK app l ica t ion .

0n '-Y ‘ I -and K had in f i -
fenced tes t  weight o f  kerne ls .

f ^ r t i l i 3ation h
-1- p os i t i v e  e f f e c t  on kernel p ro te in

c o n t e n t .

',A~ increased by HPi". .1 0 ' l i e  at ion . L e i f

r j '" ’ s i ncreaaed by p and K app l ica t ion  while W

'  ̂i . Leac 0 0 t a s 3 iurn was decreased due to

n i t r o g e n  an l i c d i o n  whole i t  w 13 increased by P and I'

ditrogen applicat ion resulted  in an 

*■’* ' r-- in i t a f  calciiu , where as nhospnorus and

pot-saiu. ' -  l e v e l s  li .vc sign i <_ icant ly  reduced the sane,

-oc i. r 1. rJ v c c rl .1: if mq whiJc P h-id no e f f e c t .  Le if 

z in c  v/iZ iricrc izod by u bur decreased by P. IC hid no

r i

n, r  r j 1 1 Lev' Ls tor/ if and P I. :a l c  1 1  ire f i x e d  

1 h ;>.ngy m l  a. ] ' l ' . '  re s i'/< I y . the in lxLr.uim l e v e l s  o f  

l r ,f :: in!  ? f or . 1 : :1 r '.r>uiis> ir I I. I it ?. C» -1

,n,l 0 . 1  !  . r* - , v  • t v  1/ in "  i • r.t ■ l y .

nnot  n O' i n c t  . : .'I 1 >y 11' In r 1: 111 r. .11, i - n . n

i pp  L i e  i f. t on  r - O i c - 1  o r o . n l c  •: . O  ... m l  " ,  w h l l r  l i

ln c r .  J3 C.I ool l  .IK ",.1 .11. Pirn., hon.r. r rn ' Jc . l l  -n

j i rr {< i id nil. Pot. is i mi i n d i c a t i o nincreased  soli

ii | y 11 it J r>' i wi i * i is it. r e l  icet1 s o i l  P.
in c rc  isc.d s ‘ •
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and co
»-

worked

t i v e l y  

-1 re 4 .

N i t r o g e n  m d  ohos-Vm n,
^-norus responses v/ere curvu l inear

t  i s 3 iijh r e s ' m c -  .
- v is l in ea r .  The OQtimum doses

-nd ? are 430 and 13Qg/tree/year respec-  

y i e ld  .at o .timum doses o f  M and ?

7 1  ln i  '■'$0 k3 nuts/trcc/ye .ir r e . - ^ c t l v e l y .

■1 .1“

i y _  ̂ • m

■ .a^imun income v; is rea l ised  it the highest l e v e l s  

“a u ’inr] ? 11 middle lev:-1 in air  layers,  while  

d uroa-.iiy, the hignc jt leve ls  recorded the maximum 

i r 1 r y r s  give more income than seed oroejcny
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ABSTiRACT

An experiment v/as conducted to assess the "Ef f e c t  

T ^ n t i i i s e r s  on seed orogeny and a i r  layers  in 

c i s h e v  at Cashew Seed Facm, S'nmtigodu under Central 

P lan ta t ion  Crons Research In s t i tu t e ,  Regional Stat ion,  

f i t c a l  574 24 3, during 1982-84. fhe treatments 

cons is ted  o f  t e s t in g  three l e v e l s  each o f  d ,?  and K on 

seed . rogen/ i.,d a i r  layers Ln cashcv/.

r ’ne study revc ile 1 t h . t  d i f f e r e n t  grov.'th oar m e te r  

7  i. e . , he L'jl'it, can>py rolLus, surf ice area, l e a f  area

n ; : ;  v/erc influenced b y  increasing l e v e l s  o f  I:PR. 

f ■ r t i I i. s e r s .

[' r/ ii ch lorophy l l ,  to I; il v.ug ir , le.it v; .ter

f-,■ n* , in-: s p e c i f i c  le if w ight v;ere influenced by

» b  ,n v/11 i I e n i t rci' p n 1 1 one  i n c  i i i set i

, , ., ii c * * . I', i r 1 y i'ii s in  f l o w e r i n g ,  numbt lr: u I: i- c ’ i I i r r - • * *

. , _ . ,g ,■ I ; -I -,l pui l r-h t'< t-i.l il 'hoo ts  WC IXr, f ft m i t e  ml

; i ? V  i . r  ‘ I i I -■ 1

nr  r r  1.0,1 b y  f.f r » i I i d  L >n .

; n i r r  r>r r o nl; inrl a c c ' u b i  ^ ic i-1 c o n t e n tt’ r m t  j u i ‘ c n i

, ] Lc if ion .
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Leaf  N v;as increased by NPIC. Lear ? was increased 

by p and K app l ica t ion  v/hile i t  was reduced by N 

a p p l i c a t i o n . Leaf K was reduced by H app l ica t ion  while 

i t  was increased by ? and K app l ica t ion .  N appl icat ion 

resu l ted  in an Increase in l e a f  C i, where as P and K 

reduced i t .  M and K reduced l e a f  Mg while P had no 

e f f e c t .  M increased l u i f  Zn while P reduced the same.

K had no e f f e c t .

C r i t i c a l  l eve l s  in Ic if for  M and ? are f ix ed  

at 2.09% and 0.14% respect ive ly .  hoot CSC was 

increased by UP.' f e r t i  1 is  ition . .1 application r educ ’d

organic  carbon and P ‘./hale- i t  i.nere -Scd ^>oil M, h and 

oH. P application increased o i l  d, K and pH. ‘V. 

ipo l ica t ion  incr*. ia«_ , ro i l  H, h and oH wher>- as i c

r c r\ v c c r: o i l  P •

rj ind P f  spons r, r*. curvul in«. ar while not as i u ■

esnonrs v m Jinci r .  rhc od.imuni of U and P

r , pc-j/trr , ./y  ai re no-. c t ivt 1 y . M ixvv.um income
W L. 1. ' - * *

r t ' l i - r r l  In l ie 1 IV- r r .
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