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IN TR O D U C TIO N

In tro d u c e d  o v e r th re e  c e n tu r ie s  ago m a in ly  fo r  th e  pu rpose

o f s o i l  p ro te c t io n , cashew has come to  occupy an a rea  o f 5 la k h  

ha o f m a rg in a l la n d s  in  In d ia .  Cashew c o n s titu te s  th e  b a s is  o f an 

e x p o r t  o r ie n te d  a g ro - in d u s tr ia l  s y s te m , c a te r in g  to  th e  needs o f 

abou t 1 .5  la k h  fa m il ie s  in  o u r s ta te . D e sp ite  th e  im p o rta n ce  o f 

cashew among o th e r  tre e  c ro p s , i t  rem a ins  s t i l l  as a l i t t l e  a tte n d e d  

c ro p  w ith  th e  ave rage  p r o d u c t iv i t y  re m a in in g  a bou t 0 .5  k g / t re e  

a g a ins t a re p o r te d  8  to  10 k g / t re e  u n d e r good management. Our 

in te rn a l p ro d u c t io n  is  o n ly  47 p e r ce n t w h ic h  n e c e s s ita te d  th e

im p o r t fro m  o th e r  s ta te s  to  m a in ta in  th e  in d u s try  w h ic h  c a l ls  fo r  

a l l  o u r e f fo r t s  in  im p ro v in g  th e  p r o d u c t iv i t y  o f cashew .

P la n t im p ro ve m e n t te c h n iq u e s  fo r  p ro d u c t io n  enhancem ent

in  p e re n n ia l c ro p s  can o n ly  be seen in  a lo n g  te rm  p e rs p e c t iv e .

An im p ro ve m e n t in  th e  management te ch n iq u e s  a lone fo rm s  th e  p ra c t ic a l  

answ er to  im p ro v e  th e  p r o d u c t iv i t y . The response  o f cashew  to  

management p ra c t ic e s  has been em phas ized  b y  A n ka ia h  (1 9 8 0 ). The 

p r o d u c t iv i t y  o f cashew is  as h ig h  as 8 - 1 0  k g /tre e /a n n u m  un d e r 

good management (S in g h , 1991). Hence, fo rm u la t io n  o f o b je c t iv e  

o r ie n te d  management sys tem  o f cashew  and i t s  J u d ic io u s  a p p lic a t io n  

in  th e  f i e ld  w i l l  enab le  us no t o n ly  to  meet th e  e n t i r e  re q u ire m e n ts  

as env isaged  a t p re s e n t, b u t a ls o  b oos t th e  in d u s try  to  s t i l l  

fu r th e r  h e ig h t , .



2

C o n tinuous  a p p l ic a t io n  o f f e r t i l i z e r s  te n d s  to  d e v e lo p  s c ie n t 

i f i c  n u t r i t io n a l  e n v iro n m e n t w h ic h  d e te rm in e s  th e  n a tu re  and  e x te n t 

o f p r o d u c t iv i t y  in  p e re n n ia l c ro p s .  T he  m anagem ent te c h n iq u e s  

need to  be  s ta n d a rd is e d  based  on such s p e c i f ic  n u t r i t io n a l  

e n v iro n m e n t Any m anagem ent s y s te m  o f cashew  in  o u r s ta te  s h o u ld  

ta k e  in to  a ccoun t a l l  th e  m a jo r n u t r ie n ts  as th e y  a re  d e f ic ie n t  

in  l a t e r i t e  s o i l ,  in  w h ic h  th e  cashew  c u l t iv a t io n  is  c o n c e n tra te d ^

The re s p o n s e  b e h a v io u r  o f c ro p  m  r e la t io n  to  a p p l ic a t io n  

o f  th e s e  n u t r ie n ts  has to  be  s tu d ie d  in  th e  c o n te x t o f u t i l iz a t io n  

p a t te rn  s in c e  th e  t im e  s e p a ra t io n  be tw een a p p l ic a t io n  o f n u tr ie n ts  

and th e  r e f le c t io n  in  p r o d u c t iv i t y  is  r e la t i v e ly  lo n g . The e f f ic a c y  

o f m anagement te c h n iq u e s  s h o u ld  be e xam ined  on th e  b a s is  o f 

a b s o rp t io n ,  t r a n s lo c a t io n  and  tra n s fo rm a tio n  o f n u t r ie n ts  a p p l ie d  

e i th e r  d i r e c t l y  o r  b y  b io m e tr ic  o r  m e ta b o lic  e x p re s s io n , fo r  

d i f f e r e n t  a g ro c lim a te s , s e p a ra te ly .  T he  m e ta b o lic  e x p re s s io n s  in  

te rm s  o f le a f  n u t r ie n t  c o n te n ts  c o u ld  be  s e rv e d  as an In d ic a to r  to  

s u p p ly  needs o f  n u t r ie n ts  to  p e re n n ia l c ro p s  (M a th e w , 1 9 90 ). 

In s u f f ic ie n t  in fo rm a tio n s  on th e s e  a s p e c ts  o f s c ie n t i f i c  management 

o f  cashew  n e c e s s ita te s  th e  c o m p re h e n s iv e  e x p e r im e n ta t io n , w h ic h  

has been a tte m p te d  h e re .

The o b je c t iv e s  a re

to  e s ta b l is h  th e  r e la t io n s h ip  be tw een  th e  le v e ls  o f N, P 

and K in  s o i l  and le a f ,  and g ro w th  and y ie ld  o f  ca sh e w ,
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to  w o rk  o u t th e  op tim u m  le v e l  o f n u tr ie n ts  as re f le c te d

fro m  th e  c u r re n t  f e r t i l i z a t i o n ,

to  d e te rm in e  th e  c r i t i c a l  le v e l  o f  m a jo r n u t r ie n ts  in  le a f

as a b a s is  fo r  p r e d ic t io n  o f  econom ic  y ie ld ,

to  te s t  th e  a v a i la b le  p r e d ic t io n  e q u a tio n  f o r  y ie ld  in  r e la t 

io n  to  th e  m a jo r n u t r ie n t  s ta tu s  o f p la n ts  and to  m o d ify  

i f  n e c e s s a ry , and

to  w o rk  o u t th e  p ro d u c t io n  fu n c t io n  and econom ic  op tim um

dose  o f  m a jo r n u t r ie n ts .
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2 . REVIEW  O F L ITE R A T U R E

N u tr i t io n a l management is  th e  m ain means o f im p ro v in g  

p r o d u c t iv i t y  o f e x is t in g  p e re n n ia l c ro p  p la n ts .  Being in tro d u c e d  

m a in ly  fo r  th e  pu rp o se  o f s o i l  c o n s e rv a tio n , cashew  had not

re c e iv e d  any s c ie n t i f ic  a tte n tio n  in  th e  p a s t and in fo rm a tio n  on 

i t s  n u t r i t io n a l  b e h a v io u r  has been meagre and management 

te ch n o lo g y  has been a r b i ta r a r y  to  h ig h  d eg ree . T h is  c a lls  fo r  

renew ed e f fo r t s  on th e se  lin e s  based on in fo rm a tio n  a lre a d y

genera ted  in  th e  f i e l d .  L i te ra tu re  on n u t r i t io n a l a sp e c ts  o f cashew

in  In d ia  and e ls e  w h e re  has been re v ie w e d  h e re .

2 . 1 .  Response of cashew to m ineral f e rt i l iz a t io n

C o n fl ic t in g  re s u lts  on th e  response  o f cashew  to  m in e ra l 

f e r t i l i z a t io n  has been re p o r te d .  L e fe b v re  (1973), A n ka ia h  ( 1980), 

and Kumar (1983) found th a t  cashew  m a n ife s ts  s ig n if ic a n t  p o s i t iv e  

e ffe c ts  due to  m in e ra l f e r t i l i z a t io n .  But e x p e rim e n ts  m  Tansam a 

( O h le r , 1979) suggested th a t th e  response  is  gove rned  by s o i l

f e r t i l i t y . Response to  f e r t i l i z a t io n  b y  cashew need be e xp e c te d  

o n ly  m  p o o r s o i ls .  A d i and Kurnea (1983) o b s e rv e d  g re a te r  response  

in  young cashew  tre e s  than  o ld e r  ones to  m in e ra l f e r t i l i z a t io n .

2 .1 .1  E ffe c t o f n itro g e n  

2 1 1 1 .  Grow  !h

Out o f th e  th re e  m a jo r n u tr ie n ts  n itro g e n  has th e  most 

m arked  e f fe c t  on th e  g ro w th  and d e ve lopm en t o f cashew . The
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n a tu re  and e x te n t o f response  was found  to  be a ffe c te d  by  n a tu re  

o f gen e ra tio n  o f th e  p la n t -  c lo n e , la y e rs  e tc . in  a d d it io n  to  th e

s o i l  ty p e .  N am b ia r (1983) re p o r te d  an in c re a se  in  th e  num ber

o f le a d e r sh oo ts  p ro d u ce d  p e r p la n t due to  th e  a p p lic a t io n  o f

1000 g N /t r e e /y e a r  in  sandy loam  s o i ls  o f B a p a tla . He a lso  re p o r te d  

s ig n if ic a n t  l in e a r  in c re a se  in  h e ig h t o f th e  tre e s  w ith  500 and 

1000 g N / t r e e /y e a r  o v e r c o n tro l.  H ow ever, m  th e  la te n te  s o i ls  

o f West Bengal a p p l ic a t io n  o f 400 g N / t r e e /y e a r  re s u lte d  in  h ig h e r  

g ro w th  e s p e c ia l ly  th e  num ber o f la te r a l  b ra n c h e s . In  a s tu d y  o f 

th e  M a d a k k a th a ra  la te n te  s o i l  o f  K e ra la ; s ig n if ic a n t  in c re a se  m  

h e ig h t and g i r t h  o f p la n ts  w ere  o b s e rv e d  b y  a p p l ic a t io n  o f 1 0 0 0

g N /t r e e /y e a r  o v e r th e  lo w e r  doses o f 500 o r  250 g N /t r e e /y e a r  

(A n o n ., 1980). In v e s t ig a t in g  th e  d i f f e r e n t ia l  response  o f la y e rs  

arid seed p ro g e n ie s  a t Cashew Seed F a rm , S han tig o d u , Kumar (1985) 

found  th a t  seed p rogeny and la y e rs  re c o rd e d  maxim um  h e ig h ts  

at 450 and 300 g N / t r e e /y e a r ,  r e s p e c t iv e ly .

2 .1 .1 .2 .  Y ie ld

V eera raghavan  et^ a K  (1985) and Ghosh (1988) had shown 

th a t a p p l ic a t io n  o f  n itro g e n  haci d e f in i te  advan tage  in  in c re a s in g  

cashew y ie ld .  L e fe b v re  (1973) re p o r te d  th a t  re sp o n se  to  a p p l ie d  

N in cashew  was enhanced in  th e  p resence  o f p h o s p h o ru s . 

Response to  N was l im i te d  to  75 k g /h a  m  th e  absence o f P and 

K b u t response  u p to  125 kg N /h a  was o b ta in e d  in  th e  p resence
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o f a p p l ie d  P and K. On th e  c o n tra ry  Rao a t a^. (1984) found  th a t

N a p p l ic a t io n  a lone had in c re a se d  th e  tre e  y ie ld  s ig n i f ic a n t ly .  

P u ja n  (1979) re p o r te d  d i f fe r e n t ia l  response to  g ra d e d  f e r t i l i z e r  

le v e ls  and maxim um  cashew  y ie ld s  w e re  o b ta in e d  by a p p lic a t io n  

o f 500 g ammonium s u lfa te  and 1250 g o f s in g le  s u p e r p h o sp h a te  

p e r tre e  p e r y e a r on sandy loam  s o i l .  Reddy et_ aU  (1982) re co rd e d  

42, 80 and 90 p e r ce n t y ie ld  in c re a se  o v e r c o n tro l w ith  N a p p l i 

ca tio n  a t 500, 1000 and 1500 g / t r e e /y e a r ,  r e s p e c t iv e ly .  N am b ia r

(1983) re p o r te d  th a t  a p p l ic a t io n  o f 1000 g N s u f f ic ie n t ly  ou t y ie ld e d  

(6 .8 2  kg) th e  tre a tm e n ts  w ith  500 g N (5  03kg )and  c o n tro l (3 .8 3  kg ) 

m  co a s ta l sandy s o i ls  o f B a p a tla .

N a ir  e t al_. (1972) found  th a t  response  o f cashew  to  f e r t i 

l iz a t io n  was g rv e re n e d  b v  le v e l o f a p p l ic a t io n  and suggested th a t  

no a d d it io n a l advan tage  w i l l  be o b ta in e d  i f  th e  le v e l o f N was 

l im ite d  to  220 g o r  b e low  p e r p la n t p e r  y e a r . A f e r t i l i z e r  t r i a l  

a t  Kasaragod a lso  re v e a le d  th a t  v e ry  low  N a p p l ic a t io n  was not 

s u f f ic ie n t  fo r  h ig h e r  y ie ld s .  S ig n if ic a n t l in e a r  y ie ld  inc reases  w ere  

o b ta in e d  w ith  300 and 500 g o v e r 100 g N /t r e e /y e a r  (A n o n ., 1974). 

H ow eve r, Kum ar (1985) re p o r te d  th a t  th e re  was s u b s ta n t ia l y ie ld  

in c re a se  fro m  2 .9 2  kg  to  4 .27  kg  w hen N a p p lic a t io n  was in c re a se d  

fro m  150 to  300 g N / t r e e /y e a r  and beyond  w h ic h  th e  in c re a se  was 

m a rg in a l.

M athew  (1990) s tu d y in g  th e  p a tte rn  o f N response  o f c ro p  

re c e iv in g  cons tan t le v e ls  o v e r a p e r io d  o f 1 0  y e a rs  found th a t
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th e  gap be tw een 250 and 1000 g N / t r e e /y e a r  w i l l  be v e ry  w id e .

A t 250 g th e  n u t y ie ld  was 6 .91  kg  as a g a in s t 8 .3 4  kg  f o r  1000 g

a f t e r  1 0  y e a rs  o f th e  f e r t i l i z e r  a p p l ic a t io n  in  seed p ro g e n ie s .

H ig h  le v e l  o f c h lo r o p h y l l  m  any p la n t s y s te m  b y  and la rg e

has been re p o r te d  to  be a s s o c ia te d  w ith  h ig h  p r o d u c t iv i t y .  In v e s t i 

g a tin g  th e  c o m p a ra tiv e  p e rfo rm a n c e  o f  lo w  and h ig h  y ie ld e r s  o f 

casnew  in  re L a tio n  to  c h lo r o p h y l l  c o n te n t, A n ka ia h  and Rao (19B3) 

fro m  Cashew  R esearch  S ta t io n , B a p a tla  re p o r te d  th a t  th e  c h lo r o p h y l l  

co n te n t ra n g e d  be tw een 8 .5 8  to  11 .77  m g /g  t is s u e  m  case o f h ig h  

y ie ld e r s  and 6 .61  to  8 .4 6  m g /g  t is s u e  m  case o f p o o r y ie ld e r s .  

In  th e  e x p e r im e n ts  a t  C ashew  Seed F a rm , S h a n tig o d u , V i t t a l ,  Kum ar 

(1985) o b s e rv e d  s ig n i f ic a n t  in c re a s e  m  c h lo r o p h y l l  ' a 1 and 

c h lo r o p h y l l  ' b '  w ith  e v e ry  in c re m e n t o f  N fro m  150 to  450 g / t r e e /  

y e a r .  T he  in c re a s e  in  b o th  c h lo r o p h y l l  ' a '  and ' b ' was a b o u t 14 

and 26 p e r  cen t a t 300 and 450 g N a p p l ic a t io n ,  r e s p e c t iv e ly  o v e r  

a p p l ic a t io n  o f 150 g N / t r e e /y e a r .

2 .1 .1  3 . N ut and a p p le  c h a ra c te rs

Kum ar (1985) re la te d  th e  a p p le  c h a ra c te rs  such as f r u i t  

vo lu m e , f r u i t  w e ig h t and to ta l  s o lu b le  s o l id s  (TSS) o f ju ic e  w ith  

m in e ra l f e r t i l i z a t i o n  and fo u n d  th a t  th e s e  c h a ra c te rs  a re  d i f f e r e n t 

i a l l y  in f lu e n c e d  b y  N f e r t i l i z a t i o n .  P ro g re s s iv e  in c re a s e  m  n itro g e n  

le v e ls  d id  n o t a f fe c t  f r u i t  w e ig h t b u t d e c re a se d  f r u i t  vo lum e  and 

te n d e d  to  in c re a s e  TSS o f ju ic e  a t lo w e r  le v e ls .  T he  d e c re a se
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in  f r u i t  vo lum e by in c re a s in g  th e  f e r t i l i z e r  le v e l  fro m  150 to  

450 g / t r e e /y e a r  was 24 p e r cen t and th e  decrease  in  TSS was 

1 0  p e r ce n t.

Ghosh (1990) re p o r te d  th a t N a p p lic a t io n  a t medium le v e ls  

in c re a se d  th e  y ie ld  th ro u g h  th e  im p ro ve m e n t in  th e  num ber o f 

nu ts as w e lt  as in d iv id u a l  nut w e ig h t m  la te n te  s o i ls  o f West 

B enga l. In  sandy s o i ls  o f B a p a tla  Kumar (1983) found th a t th e

e ffe c t o f N in  im p ro v in g  th e  p r o d u c t iv i t y  e s p e c ia lly  w ith  h ig h e r  

Leve ls o f N a p p lic a t io n  w i l l  be co n fin e d  to  in c re a s in g  th e  num ber 

o f nu ts p e r p la n t.

The q u a l i t y  o f k e rn e l is  d e c id e d  by  i t s  p ro te in  and l i p i d  

c o n te n ts . M a h a p a tra  e t a K  (1972) a n a lyse d  cashew  k e rn e ls  and 

re p o r te d  th a t  k e rn e ls  o f  d i f fe r e n t  geno types v a r ie d  fro m  13.13 

to  25 .03  p e r cen t m  th e i r  p ro te in  c o n te n t. A n ka ia h  (1980) 

re p o r te d  an in c re a se  in  p ro te in  co n te n t o f k e rn e ls  fro m  2 2 . 3  p e r 

cen t m  c o n tra s t to  2 7 .4  p e r cent due to  a p p l ic a t io n  o f f e r t i l i z e r s  

to  cashew  t re e s .  Kumar (1985) found  a b o u t 8  p e r  cent in c re a se  

m  o ro te m  co n te n t o f  cashew  k e rn e ls  o v e r  c o n tro l w ith  a p p lic a t io n  

o f 450 g N / t r e e /y e a r .

2 1 .1 .4 . N itro g e n  con ten t in  Leaf

Leaf n u tr ie n t co n te n t la rg e ly  depend on age, g e n o typ e , s o i l  

ty p e  and management p ra c t ic e s  in  p e re n n ia l tre e s . I t  can v a ry  

in  d i f fe r e n t  p la n t p a r ts  and a t  d i f fe r e n t  g ro w th  s ta g e s . C a lton  (1961)
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re p o r te d  N content o f  1.52 to  1 98 p e r cen t in  cashew le a f .  

L e fe b v re  (1973) fro m  M edagascar re p o r te d  1 .73 p e r cen t le a f n itro g e n . 

Hagg et^ al_. (1975) suggested fro m  p o t c u ltu re  s tu d ie s  th a t  2 .4  

to  2 .5 8  p e r cen t le a f N to  be s u f f ic ie n t  range and 0 .9 8  to  1 .38 

p e r cen t le a f N to  be d e f ic ie n t  range in  cashew tr e e s .  They fu r th e r  

s ta te d  th a t  le a f  N co n te n t was in d e pe n d e n t o f  age o f th e  tre e s . 

Fa lade (1978) suggested fro m  a sand c u ltu re  e x p e rim e n t th a t 1.24 

p e r cent le a f N was e s s e n tia l fo r  maxim um  g ro w th . R eddy a t a K  

(1982) re p o r te d  th a t a p p l ic a t io n  o f N fro m  0 to  1500 g / t r e e /y e a r

in c i eased le a f N co n te n t fro m  1 .02 to  1 .15  p e r cen t d u r in g  August 

and fro m  1.73 to  1.99 p e r cent d u r in g  D ecem ber. In c re a s in g  le v e ls  

o f N a p p lic a t io n  m  cashew  decreased  le a f P co n te n t fro m  0 .149 

to  0 .124 p e r  cen t d u r in g  August and fro m  0.187 to  0.171 p e r cent 

d u r in g  D ecem ber w h ile  i t  dec reased  le a f  K con ten t fro m  0 .6 6 0  to  

0 .575 p e r ce n t.

Kumar and Nagabhushanam (1981) and Ghosh and Bose (1986)

o b s e rv e d  h ig h e r  co n ce n tra tio n  o f n itro g e n  in  le a f  and sh o o t when

h ig h e r  le v e ls  o f n itro g e n  was a p p lie d  to  cashew tre e s . Kumar

(1985) found  an in c re a s e  in  le a f N fro m  2 .04  to  2 .5 3  p e r cent 

b y  a p p l ic a t io n  o f 300 g N / t r e e /y e a r .  W h ile  le a f P decreased  w ith  

in c re a se  in  N a p p l ic a t io n  fro m  150 to  450 g N / t r e e /y e a r  and le a f 

K con ten t show ed a s ig n if ic a n t  d e c lin e  fro m  0 .9 9  to  0 .9 0  p e r cent 

when N le v e l  was ra is e d  fro m  150 to  300 g / t r e e /y e a r .
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M athew (1990) re p o r te d  th a t th e  e x te n t o f v a r ia t io n  in  

le a f N content w ith  re s p e c t to  th e  p o s it io n  o f le a f and stage o f 

sam p ling  was fro m  1.24 to  2 .76  p e r cen t. The minimum va lue  reco rded  

re p re se n te d  th e  N conten t o f th e  o ld e r  leaves c o lle c te d  d u rin g  

p re f lu s h in g  w here  as th e  maximum va lu e  co rresponded  to  th e  N 

content o f  basa l leaves  c o lle c te d  a t th e  tim e  o f f lo w e r in g .

2.1 2 , E ffe c t o f phosphorus 

2 1 .2 .1 . G row th

The ro le  o f P m  h e ig h t and v e g e ta tiv e  deve lopm ent o f 

cashew in  e a r ly  stages has been w e ll docum ented.

Nam biar (1983) re p o r te d  th a t  a p p lic a t io n  o f 200 and 400 

g P2 0 5 / t r e e /y e a r  re s u lte d  in  l in e a r  inc rease  in  p la n t h e ig h t o ve r 

no p h o spho rus  a p p lic a t io n  in  sandy loam s o i ls  o f B apa tla . 

H ow ever, th e  increase  was not m arked  as th a t o f n itro g e n  a p p l i 

c a tio n . He a lso  found increase  m  th e  num ber o f le a d e r shoo ts  

produced  p e r p la n t due to  h ig h e r  le v e ls  o f p h o sp h o ru s . Kumar 

(1985) o b se rve d  about 12 p e r cent in c re a se  m  h e ig h t when phos

phorus a p p lic a t io n  was increased  fro m  50 to  150 g P „ 0 - / t r e e /  y e a r. 

Phosphorus a p p lic a tio n  inc reased  tre e  canopy vo lum e (Sawke e t 

a l^., 1985). Ghosh (1988) re p o r te d  th a t h ig h e r le v e ls  o f phosphorus 

decreased flo w e i ing d u ra t io n .
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Kum ar (1985) found  th a t  P a p p lic a t io n  in c re a s e d  c h lo r o p h y l l  

a , c h lo r o p h y l l  ' b 'a n d  to ta l  c h lo r o p h y l l  con ten t in  cashew  le a ve s  

C h lo r o p h y l l  a and b in c re a s e d  b y  23 and 20 p e r  ce n t, re s p e c t

iv e ly  , when P a p p lic a t io n  was in c re a s e d  fro m  50 to  100 g P20 5^ 

t r e e /y e a r .

2 1 .2 .2 .  Y ie ld

T h e re  a re  c o n f l ic t in g  r e p o r ts  o f  th e  e f fe c t  o f P a p p l ic a t 

io n  on y ie ld .

Anon (1974) m  sandy  loam  o f K asaragod , V enkataram an 

(1979) and Rao et^ al^ (1984) in  sandy loam  s o i ls  and V eera raghavan  

e t al_. (1985) in  la t e n te  s o i l  o f M a d a k k a th a ra  fa i le d  to  o b s e rv e  

any in c re a s e  m  y ie ld  due to  P a p p l ic a t io n .  Sawke e t al_. (1985)

found  th a t  th e  e f fe c t  a t P b y  i t s e l f  in c re a s in g  th e  y ie ld  was l im ite d

u p to  25 k g /h a  le v e l .  B ut when su p p le m e n te d  w ith  N t h is  P in f lu e n 

ced th a  y ie ld  u p to  75 k g /h a  le v e l o f a p p lic a t io n

Kum ar (1^35) re p o r te d  th a t  th e  nu t y ie ld  in  seed p ro g e n ie s  

in c re a se d  s ig n i f ic a n t ly  fro m  1 .49  k g / t r e e  a t P a p p lic a t io n  le v e l 

o f  50 g P20 5/ t r e e  to  2 k g / t re e  a t  150 g ' P ^ / t r e e / y e a r  How ever, 

in  a ir la y e r s  th e  s ig n if ic a n t  y ie ld  in c re a s e  o c c u rre d  even w ith

100 g P g O g /tre e /y e a r . T he  y ie ld  a t 50 and 100 g P g C ^ /tre e /y e a r  

w e re  3 25 to  4 .97  k g / t r e e ,  r e s p e c t iv e ly .  M athew (1990) re c o rd e d  

an y ie ld  in c re a s e  o f  n3 p e r  cen t when P a p p l ic a t io n  was ra is e d

fro m  125 to  500 g P20 g/ t r e e / y e a r  in  M a d a k k a th a ra  la te r i t e  s o i l
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2 .1 .2  3 . N ut and a p p le  c h a ra c te rs

N a tu re  and e x te n t o f response  in  re s p e c t o f vo lum e and

w e ig h t o f  f r u i t s  w e re  id e n t ic a l  w ith  th a t  o f n itro g e n  a p p l ic a t io n .

H ow ever, in  th e  case o f to ta l s o lu b le  s o lid S | P tended  to  in c re a se , 

w h ile  N had  decreased  i t  as re p o r te d  b y  Kumar (1 9 8 5 ).

N am b ia r (1983) and Ghosh (1988) re p o r te d  in c re a se  m  th e  

num ber o f nu ts  p e r p la n t w ith  P a p p l ic a t io n  th a t  c o n tr ib u te d  to  

h ig h e r  y ie ld  in  sandy loam s o i ls .  Kum ar (1985) n o tic e d  th a t  nut

volum e was dec re a s in g  w ith  in c re a s in g  le v e ls  o f P a p p lic a t io n ,  

w h ile  i t  d id  no t cause any v a r ia t io n  m  nu t d e n s ity .  S ince th e re

was s ig n if ic a n t  y ie ld  in c re a s e  p e r tre e  th is  a ls o  im p lic a te  l i t t l e

change in  in d iv id u a l  nu t w e ig h t b u t m a rked  response  m  num ber 

o f nuts p e r p la n t w ith  h ig h e r  le v e ls  o f P a p p l ic a t io n .

P a p p lic a t io n  in flu e n c e d  th e  p ro te in  co n te n t o f k e rn e ls .

Kumar (1985) o b s e rv e d  an in c re a se  o f 10.5 p e r cen t p ro te in  when 

P a p p lic a t io n  was in c re a se d  fro m  100 to  150 g / t r e e /y e a r .

2 . I . 2 .4 .  P con ten t m  le a ve s

C a lton  (1961) a n a lyse d  cashew tre e s  grow n u n d e r u n fa v o u ra b le  

p h y s ic a l c o n d it io n  o f s o i l  w etness and found  th a t  t h r i f t y  and

u n th r i f t y  tre e s  con ta ined  0 . 2 1  and 0 . 1  p e r  cen t le a f  p h o sp h o ru s

c o n te n t, r e s p e c t iv e ly .  L e fe b v re  (1973) in v e s t ig a t in g  d e fic ie n c y  

sym ptom s in  M adagascar o b s e rv e d  cashew  co n ta in in g  0 .082 p e r
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cen t le a f  p h o s p h o ru s . Haag et_ a K  (1975) re p o r te d  adequa te  and 

d e f ic ie n t  range  fo r  le a f  p h o s p h o ru s  to  be 0  16 to  0 . 2  and 0  1 1  

to  0 .1 4  p e r  c e n t, r e s p e c t iv e ly .  F rom  sand c u ltu re  e x p e r im e n ts  

to  s tu d y  th e  e f fe c t  o f  m acro  and m ic ro  n u tr ie n ts  on g ro w th ,  F a la d e  

(1978) re p o r te d  le a f  p h o s p h o ru s  c o n c e n tra tio n  o f 0 .1 1 8  p e r cen t

in  r e la t io n  to  m axim um  g ro w th .

G hosh and Bose (1986) has re p o r te d  th a t  a p p l ic a t io n  o f 

f e r t i l i z e r  w i l l  soon be r e f le c te d  in  le a v e s . Kum ar (1985) re p o r te d  

th a t  le a f  P co n te n t in c re a s e d  w ith  in c re a s in g  le v e ls  o f  P a p p l ic a t 

ion and re a c h e d  th e  h ig h e s t  v a lu e  o f 0 .1 6  p e r ce n t w ith  150 g

P 2 O ,. / t r e e /y e a r  M athew  (1990) o b s e rv e d  le a f  P c o n te n t v a ry in g

fro m  0 .0 6 3  to  0 .3 1 6  p e r  c e n t. T h e  m axim um  P co n te n t was

o b s e rv e d  a t 7 and 8  le a v e s  fro m  th e  in flo re s c e n c e  a t  f lo w e r  open ing  

s ta g e . B e fo re  f lu s h in g  th e  le a f  P c o n te n t was r e la t i v e ly  lo w .

2 1 .3 . E ffe c t o f  P o tass ium

R esearch  r e s u lts  on th e  re sp o n se  o f cashew  to  th e  m in e ra l 

f e r t i l i z e r s  h a ve  been c o n t r a d ic to r y .

2 .1  3 .1 .  G row ^h

N a m b ia r (1983) re c o -d e d  p o s i t iv e  e f fe c ts  o f K on cashew ,

b u t suggested  th a t  h ig h e r  le v e ls  o f K may be in e f fe c t iv e .  Kum ar

(1985) o b s e rv e d  in c re a s e  in  h e ig h t o f cashew  due to  K a p p l ic a t io n .  

B u t L e fe b v re  (1973) fa i le d  to  r e g is te r  any e f fe c t  o f  K on g ro w th
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o f ca sh e w  E x p e r im e n ts  a t  C P C R I, K a sa ra go d  su g g e s te d  th a t  K 

need n o t be a p p l ie d  to  young  ca sh e w  (Anon , 1979) , s in c e  th e  

young ca sh e w  d id  n o t re s p o n d  to  K a p p l ic a t io n

K um ar (1983) r e p o r te d  th a t  a p p l ic a t io n  o f  K in c re a s e d  th e  

t o ta l  c h lo r o p h y l l  and th e  c o n s t itu e n t  c o m p o n e n ts , an d  th e  p e rc e n t 

age in c re a s e  o f  c h lo r o p h y l l  a , b and  t o ta l  c h lo r o p h y l l  a t  150 

g K20 / t r e e / y e a r  a p p l ic a t io n  w e re  w o rk e d  o u t to  be  18, 15 and  

30 r e s p e c t iv e ly  o v e r  50 g K ^ O / t r e e /y e a r

2 1 .3  2 Y ie ld

L e fe b v re  (1973) r e p o r te d  th a t  a p p l ic a t io n  o f  K ha d  s i g n i f i 

c a n t e f fe c t  in  in c re a s in g  th e  p ro d u c t io n  p a r t i c u la r ly  in  th e  p re s e n c e  

o f  N . G hosh (1988) and G hosh (1990 ) re c o rd e d  s ig n i f ic a n t  y ie ld  

in c re a s e  w i t h  200 g ^ O / t r e e / y e a r  o v e r  no K a p p l ic a t io n  T he  y ie ld  

in c re a s e  w as o b ta in e d  due  to  q re a te r  n u m b e r o f  n u t s / l r e e .  V e n k a ta -  

ram an (1 9 7 9 ) ,  M is h t a et^ a K  (1 9 8 0 ) , Rao et_ al_ (1984) and 

V e e ra ra g h a v a n  e t a l  (1985 ) c o u ld n 't  o b s e rv e  y ie ld  in c re a s e  due to  

K a p p l ic a t io n  m  c a sh e w  N a m b ia r (1983 ) r e p o r te d  th a t  p o ta s s iu m  

a p p l ic a t io n  d id  n o t s h o w  an y  s ig n i f ic a n t  e f fe c t  on ca sh e w  y ie ld  

a t  B a p a tla  and V e n g u r la  an d  th e  e f fe c t  o f  K w as m ore  p ro n o u n ce d  

o n ly  a t  Jh a g ra m  in  M id n a p u r  t r a c ts  o f  W est B e n g a l. K um ar (1985) 

o b ta in e d  l in e a r  re s p o n s e  f o r  K u p to  150 g K ^ O / l r e e ,  th e  h ig h e s t  

le v e l  t r i e d  b y  h im .  M a th e w  (1990 ) o b s e rv e d  t h a t  th e  in c re a s e  

in  y ie ld  due to  in c re a s in g  a p p l ic a t io n  o f K w as n o t m a rk e d  as
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th a t  o f N and P T he  y ie ld  in c re a s e d  fro m  5 .4 4  to  7 .2 3  k g / t r e e

w ith  in c re a s in g  K a p p l ic a t io n  fro m  250 to  1000 g K ^ O / t r e e /y e a r .

2 1 .3 .3  N ut and a p p le  c h a ra c te rs

P o ta ss iu m  a p p e a re d  to  co u n te r b a la n ce  th e  n e g a tiv e  in f lu e n c e s  

o f  N and  P on th e  vo lu m e  and w e ig h t o f f r u i t .  A p p lic a t io n  o f

K in c re a s e d  th e  f r u i t  w e ig h t and d e c re a se d  th e  f r u i t  vo lu m e  and

to ta l  s o lu b le  s o l id s  re m a in e d  u n a ffe c te d  b y  K a p p l ic a t io n  (K u m a r, 

1985). He a l s i  o b s e rv e d  th a t  th e  k e rn e l p ro te in  co n te n t was 

u n a ffe c te d  b y  K a p p l ic a t io n .

2 .1  3 .4 . K c o n te n t o f le a v e s

C a lto n  (1961) o b s e rv e d  le a f  p o ta ss iu m  c o n te n t v a r ie d  fro m  

1 .69  p e r  ce n t in  t h r i f t y  tre e s  g ro w n  m  u n fa v o u ra b le  p h y s ic a l  

c o n d it io n s  o f s o i l  w e tn e s s . L e fe b v re  (1973) s tu d ie d  th e  d e f ic ie n c y  

sym p tom  o f cashew  in  M adagasca r and re p o r te d  th a t  cashew  c o n ta in e d  

0 .8 8  p e r  ce n t o f le a f  p o ta s s iu m . Haag et^ al_. (1975) e s ta b lis h e d  

th a t  le a f  p o ta c s ium  c o n te n t was a c o n co m ita n t v a r ia b le  w ith  age

o f th e  t r e e s  and re p o r te d  th e  a d e q u a te  and d e f ic ie n t  range  to

be 1.11 to  1 .29  and 0 .2 0  to  0 .2 6  p e r  c e n t, r e s p e c t iv e ly .  F a la d e  

(1978! re p o r te d  m axim um  g ro w th  a t 0 .3 4 2  p e r  ce n t le a f p o ta ss iu m

c o n c e n tra t io n . Kum ar (1985 ) re p o r te d  th a t  a p p l ic a t io n  o f  h ig h e r

ra te  o f K in c re a s e d  th e  le a f N c o n te n t, b u t d e c re a se d  th e  le a f

P c o n te n t. T he  le a f  K c o n te n t o f  0 .8 5  p e r  ce n t was in c re a s e d  to
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0 98 pen ce n t when th e  K a p p l ic a t io n  le v e l was in c re a s e d  fro m  

50 to  150 g / t r e e / y e a r .  M athew  (1990) o b s e rv e d  th a t  le a f K co n te n t 

v a r ie d  fro m  0 54 to  2 .7 4  p e r c e n t. T h e  m axim um  c o n te n t was 

o b s e rv e d  in  le a v e s  m  th e  s tage  w h e re  th e  o p e n in g  o f f lo w e rs  

in  p a n ic le  a re  co m p le te d  and th e  lo w e s t le v e l  o f K w as seen p r io r  

to  f lu s h in g .

2 .2 .  N u tr ie n t  in te ra c t io n

L e fe b v re  (1973) re p o r te d  s ig n if ic a n t  in te ra c t io n  o f n itro g e n  

and p o ta ss iu m  in  r e la t io n  to  cashew  y ie ld .  A p p lic a t io n  o f K had

s ig n if ic a n t  e f fe c t  o n ly  in  th e  p re se n ce  o f N and N a p p l ic a t io n

in c re a s e d  y ie ld  l in e a r ly  w ith  h ig h e r  K le v e ls .

P re v e l et^ a^. (1974) w h ile  s tu d y in g  th e  N and P d e f ic ie n c y  

sym ptom s o f cashew  in  M adagasca r fo u n d  th a t  c o m b in e d  e f fe c t  o f 

th e  tw o  n u tr ie n ts  on g ro w th ,  f lo w e r in g  and y ie ld  was much g re a te r  

th a n  th e  sum o f re sp o n se s  due to  th e  tw o  n u t r ie n ts  a p p l ie d  

s e o a r a te ly . N a p p l ic a t io n  ra is e d  le a f  N c o n te n t w h i le  i t  d e c re a se d  

P c o n te n t. When P f e r t i l i z e r  was a p p l ie d ,  le a f  P c o n te n t in c re a s e d  

b u t th o s e  o f  N and  K d e c re a s e d .

S aw ke  et^ a K  (1985) o b s e rv e d  d i f f e r e n t ia l  re sp o n se  to  N

by cashew  w .th  v a r ie d  P and K le v e ls .  T re e s  re s p o n d e d  to  N

u p to  125 k g /h a  a t 50 kg  P ^ g / h a  and  100 kg  K2 0 /h a  b u t th e  N 

re sp o n se  was b ro u g h t dow n to  75 k g /h a  w hen P and K le v e ls  w e re
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b ro u g h t to  ze ro . The response o f P was a lso  found ra is e d  w ith  

d i f fe re n t  le v e ls  o f N and was as low  as 25 k g /h a  w ith  low  N 

le v e ls .

Kumar \J985) found th a t P and K content o f le a f w ere 

decreased w ith  increased  N a p p lic a t io n  le v e ls .  Ghosh and Bose

(1986) re p o rte d  th a t P and K in  com b ina tion  w ith  h ig h e r  le v e ls  

of N increased  N, P and K conten t o f le a f and s h o o t. Mathew 

(1990) ob se rve d  h ig h e r N a p p lic a t io n  ra te  decreas ing  P content 

o f le a f even w ith  h ig h e r ra te s  o f P a p p lic a t io n .

A f e r t i l i z e r  t r i a l  conducted a t Cashew Research S ta tio n , 

Vengurla (A n o n ., 1981) re ve a le d  th a t w ith o u t P and K a p p lic a tio n  

th e  response to  N a p p lic a t io n  was o n ly  up to  75 k g /h a . T here  was 

response to  P a p p lic a t io n  w ith o u t K a p p lic a t io n  a t a l l  le v e ls  o f 

N and th e re  was response to K a p p lic a tio n  a t h ig h e r le v e ls  o f

N »venthough th e re  was no response due to  K a p p lic a t io n  a lone . 

L e fe b v re  (197..) fro m  e xp e rim e n ts  conducted on a lre a d y  b e a ring  

cashew tre e s  re p o rte d  th a t  th e  a p p lic a t io n  o f K had a s ig n if ic a n t

e ffe c t on in c re a s in g  p ro d u c tio n  in  p resence o f N. He a lso  obse rved

a response in  cashew to  a p p lie d  N e s p e c ia lly  in  presence o f K. 

N u tr it io n a l s tu  iie s  in  cashew conducted by  KADP, M adakka tha ra  

(A n o n ., 1980)re p o r te d  th a t  th e  maximum y ie ld  o f nuts w ere  o b ta in e d  

from  p lo ts  re c e iv in g  500 g N : 500 g P O : 250 g K 0 /
£ D 2

t r e ^ /y o a r
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2 . 3 .  E ffe c t o f o th e r n u trie n ts

L e fe b v re  (1973) re p o r te d  th a t  th e  b e s t re sp o n se  o f NPK

f e r t i l i z e r s  w e re  m asked due to  z in c  d e f ic ie n c y  m  th e  e x p e r im e n ta l 

p lo ts  He o b s e rv e d  th a t  20 ppm o f z in c  on oven  d r y  w e ig h t b a s is  

to  be o p tim u m  le v e l m  c a sh e w . 1

R esponse o f cashew  to  th e  a p p l ic a t io n  o f l im e  in  in c re a s in g

y ie*ld  was n o te d  b y  B a d n n a th  et_ ^1_. (1 9 8 7 ) . In  a n o th e r s tu d y

B a d n n a th  e t  al_ (1989) re p o r te d  b e n e f ic ia l e f fe c ts  due to  a p p l ic a t 

io n  o f s o i l  am endm ents and z in c  o x id e  to  cashew  g ro w n  in  c o a s ta l

s o i ls  o f K a rn a ta k a . B ased on ro o t a c t i v i t y  s tu d ie s ,  V e e ra ra g h a va n  

(1990) re v e a le d  th a t  cashew  is  m a in ly  a s u r fa c e  fe e d e r  u n d e r 

la t e n te  s o i l  c o n d it io n s .  Kam ai e t a l .  (1982) re v e a le d  th a t  d i f fe r e n t

le v e ls  o f o rg a n ic  m a tte r  in  th e  s o i l  s ig n i f ic a n t ly  a ffe c te d  b o th  

t r e e  h e ig h t  and canopy s u rfa c e  a re a  in  c a s h e w . He a ls o  re p o r te d

th a t  in c re a s e d  l im e  a p p l ic a t io n  in c re a s e d  th e  le a f  N , P and  K

co n te n t o f young cashew  le a v e s  b u t n o t th a t  o f  m a tu re  le a v e s .

2 . 4 .  D ia g n o s tic  te ch n iq u e

A n a ly s is  o f s o i l  fo r  n u t r ie n t  le v e ls  has been p ra c t ic e d

to  d iagnose n u tr ie n t  need b y  p la n ts .  Now a d a y s  t is s u e  a n a ly s is

is  d lso  w id e ly  used as a to o l to  id e n t i f y  th e  n u t r ie n t  needs o f

p la n t S o il and tis s u e  te s ts  f o r  p r e d ic t in g  o l iv e  y ie ld s  in  T u rk e y

" p rJ  e xa m in e d  b y  Fox e t a l .  (1 9 6 4 ) . In  many s u rv e y s  p r im a ry

p o s i t iv e  c o r r e la t io n  be tw een  s o i l  n u t r ie n ts  and le a f  n u tr ie n ts  w e re

ob -te rv e d .
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L e a f n u t r ie n t  le v e ls  w e re  fo u n d  to  be b e t te r  c o r re la te d  

w ith  y ie ld  th a n  s o i l  n u t r ie n t  le v e ls  (O lla g n ie r  and G i l le r ,  1 9 6 5 ), 

B u t in  banana b o th  f o l i a r  and s o i l  a n a ly s is  w e re  n e ce ssa ry  fo r  

d e te rm in in g  f e r t i l i z e r  re q u ire m e n ts  {C h a m p io n , 1 9 66 ).

L e a f b e in g  th e  m a jo r m e ta b o lic  o rg a n , is  an id e a l c h o ic e  

fo r  s a m p lin g  to  a s c e r ta in  f e r t i l i z e r  re q u ire m e n ts . A s ta n d a rd

s a m p lin g  p ro c e d u re  s h o u ld  be e m p lo ye d  to  e l im in a te  a l l  th e  fa c to rs  

th a t  cause v a r ia t io n  m  le a f  n u t r ie n t  le v e ls .  S e v e ra l w o rk e rs  t r ie d  

to  s ta n d a rd is e  le a f  s a m p lin g  f o r  NPK a n a ly s is  Kum ar e t  al_. (1982)

o p in e d  th a t  3 co m p o s ite  sa m p le s  c o n s is t in g  o f 5 t re e s /s a m p le  ta k e n

b e to re  f r u i t in g  o r 6  c o m p o s ite  sam p les  c o n s is t in g  o f 3 tre e s /s a m p le  

tahen  a f t e r  f r u i t in g  w e re  s u f f ic ie n t .  M athew  (1990) s ta n d a rd is e d  

the le a f p o s it io n  fo r  s a m p lin g . T he  la s t  f u l l y  m a tu re d  le a f  w h ic h  

was n o t h a v in g  an in f lo re s c e n c e  m  le a f  a x i l  was fo u n d  to  be th e  

b e s t fo r  f o l i a r  d ia g n o s is  in  r e la t io n  to  N and K . As re g a rd s  th e

s tage  o f  s a m p lin g , th e  s ta g e  a f te r  th e  o p e n in g  o f  a l l  th e  f lo w e rs

o f  a p a n ic le  was recom m ended as th e  b e s t season fo r  d ia g n o s t ic

p u rp o se  o f K and f o r  N , p re f lu s h in g  s a m p le  was th e  b e s t.

2 .5 .  C lim a te  and  le a f  n u t r ie n t  co n te n t

M ost im p o r ta n t c l im a t ic  fa c to rs  th a t  in f lu e n c e  th e  c h e m ic a l 

c o n c e n tra tio n  o f le a f  a re  r a in f a l l  and  s u n s h in e . A c c o rd in g  to  

Vaacob e t al_. (1985) N and K co n te n ts  o f cashew  le a v e s  w e re  

h ig h e r  d u r in g  d r y  m onths th a n  in  w e t m o n th s . O kada (1987) fo u n d  

th a t th e  N c o n te n t o f  c i t r u s  le a v e s  in c re a s e d  w ith  s o i l  te m p e ra tu re .
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R eddy e t aK  (1982) s tu d y in g  th e  g ro w th  m  re la t io n  to

cashew n u t r i t io n  re p o r te d  th a t  a p p l ic a t io n  o f  N fro m  0 g to  1500 g N / 

t r e e /y e a r  in c re a s e d  le a f  N fro m  1.02 to  1.15 p e r cen t d u r in g  August 

ana fro m  1.73 to  1.99 p e r cen t d u r in g  D ecem ber. A c c o rd in g  to  Ghosh

and Bose (1986) pe rcen tage  o f K in  le a f  sam p le  ta ke n  in  d i f fe r e n t

m onths v a r ie d  betw een 0 .8 3  to  1 .19 p e r cent

2 . 6 .  C r it ic a l  le v e l of nu trie n ts

C r i t ic a l  le v e l o f n u tr ie n t  is  d e fin e d  as th e  co n ce n tra tio n  

o f the  e lem en t in  th e  le a f above  w h ic h  a y ie ld  response  fro m  

th e  e lem ent in  th e  f e r t i l i z e r  .s  l i k e l y  to  o ccu r (P re v o t and

Q lla g n ie r , 1957). Kumar and S reedharan  (1986) suggested c r i t i c a l  

le v e ls  fo r  N and P a t 2 .0 9  and 0 .14  p e r  ce n t, r e s p e c t iv e ly .  They 

e s tim a te d  th e  c r i t i c a l  le v e l o f 1 .96  to  2 .53  p e r  cen t in  th e  case 

o f N and 0 .1 4  to  0 .17  p e r  cent f o r  P b u t fa i le d  to  w o rk  o u t th e  

c r i t i c a l  co n ce n tra tio n  f o r  K in  v ie w  o f l in e a r  response  to  K 

a p p lic a t io n .

2 . 7 .  Optim um  dose of f e r t i l iz e r

O ptim um  doses o f f e r t i l i z e r s  a re  a p p l ie d  f o r  maximum net 

re tu rn .  In  an e x p e r im e n t conducted  f o r  6  y e a rs , i t  was o b se rve d  

6 6 6  g N , 266 g P2 O5  and 533 g K ^ O /tre e /y e a r  w e re  

op tim um  doses fo r  th e  h ig h e s t n e t re tu rn  o f R s .7 .4 0 / t r e e /y e a r  

(Anon , 1976). R esu lts  o f f e r t i l i z e r  t r i a l  conducted  a t M a d a k k a th a ra ,
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T h r is s u r  recom m ended optim um  dose o f  250 g N, 125 g anc*

125 g K ^ O /tre e /y e a r  fo r  cashew in  la te n te  s o i l  (KAU, 1989). 

Kum ar (1985) o b s e rv e d  th a t  op tim um  doses o f N and P in  cashew 

w ere 430 and 130 g / t r e e /y e a r  and e xp e c te d  y ie ld s  w e re  4.71 and 

4 .5  k g / t r e e .  The op tim um  dose fo r  K was no t w o rk e d  out due 

to  th e  l in e a r  response  to  K a p p l ic a t io n .

2 .8 .  E ffe c t o f  n u tr ie n t  a p p l ic a t io n  on n u tr ie n t  re m o va l and  s o i l  
n u tr ie n t  le v e ls

A c c o rd in g  to  M ahapa tra  e t a l .  (1973) annual n u tr ie n t

re m o va l by  a m atu re  cashew tre e  was 2 .84  kg N, 0 .752  kg ^2 ^ 5  

and 1 265 kg  K .,0 .

Venugopal and A b d u l K hader (1989) suggested a deep w e ll

d ra in e d  la te r i t e  s o i l  w ith  h ig h  w a te r h o ld in g  c a p a c ity  and o rg a n ic

m a tte r co n te n t as an id e a l s o i l  ty p e  fo r  cashew . Based on ro o t

32a c t i v i t y  s tu d ie s  us ing  P , V eera raghavan  (1990) conc luded  th a t  

cashew fo rg e d  m a in ly  fro m  2 m ra d iu s  a re a . Kumar (1985) re p o r te d  

th a t  N a p p lic a t io n  o f 450 g N /t r e e /y e a r  in c re a s e d  s o i l  N fro m  

0 .1 5  to  0 .1 7  p e r cen t w h ile  i t  re d u ce d  s o i l  P fro m  0 .11  to  0 .07

p e r cen t and i t  in c re a se d  s o i l  K fro m  248 ppm  to  290 ppm . P

a p p lic a t io n  in c re a se d  s o i l  N fro m  0 .1 5  p e r cen t to  0 .1 6 . When 

P was in c re a s e d  fro m  50 to  150 g P ^ / t r e e / y e a r  s o i l  K was 

in c re a se d  fro m  144 ppm  to  372 ppm w h ile  i t  fa i le d  to  b r in g  abou t 

any e ffe c t on s o i l  P . Kum ar a ls o  re p o r te d  th a t  K a p p lic a t io n  

in c re a se d  s o i l  N and s o i l  K w h ile  when K was a p p lie d  a t 100 

9 K2°  / t r e e / y e a r  th e  s o i l  P con ten t was dec re a se d .
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3 . MATERIALS AND METHODS

An e x p e r im e n t on th e  g ro w th  and y ie ld  o f cashew  in  r e la t 

io n  to  f o l i a r  and s o i l  n u t r ie n t  le v e ls  was p a r r ie d  o u t f o r  tw o  

y e a rs  d u r in g  1990-91 and 1991-1992. C ashew tre e s  o f NPK f e r t i l i z e r  

t r i a l  o f  K e r a l j  A g r ic u l tu r a l  D eve lopm en t P ro je c t  (C o lle g e  o f H o r t i 

c u ltu re )  a t  M a d a k k a th a ra , T h n s s u r  w e re  made use f o r  t h is  s tu d y .  

T he f i e ld  t r i a l  was e s ta b l is h e d  in  1979 w ith  n e w ly  p la n te d  cashew  

s e e d lin g s  o f v a r ie ty  B L A -3 9 -4  and s t i l l  c o n tin u in g . T he  d e ta i ls  

on e x p e r im e n ta t io n  a re  as fo l lo w s .

3 .1 .  L o c a tio n

The  e x p e r im e n ta l s i te  is  lo c a te d  a t 10°31 1 N la t i tu d e  and 

76° 13' E lo n g itu d e  a t an a l t i t u d e  o f 22 .25  m fro m  M SL.

3 . 2 .  C lim a te

The a re a  e n jo y s  t y p ic a l  h u m id  t r o p ic a l  c l im a te .  T he  d a ta  

on r a in f a l l ,  m axim um  and  m in im um  te m p e ra tu re  f o r  1 9 90 -'91  and 

1 9 9 1 - '9 2  a re  g iv e n  in  F ig .  1.

3 . 3 .  S o il

The s o i l  o f  th e  e x p e r im e n ta l s i t e  is  la t e n t e .  T he  te x tu r a l  

c la s s  o f  th e  same is  s a n d j c la y  lo a m . T he  a ve ra g e  

p h v s ic o -c h e m ic a l p ro p e r t ie s  o f th e  s o i l  a re  g iv e n  in  T a b le  1 .



FIG i Weather during the experimental period

1 9 9 0
Months

1 9 9 1
1 9 9 2
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T a b le  1. T he  p h y s ic a l  and c h e m ic a l p ro p e r t ie s  o f s o i l  m  th e  
e x p e r im e n ta l f i e l d

Sand

S i l t

C lay

pH

T o ta l n itro g e n  

A v a ila b le  p h o s p h o ru s  

A v a i la b le  p o ta ss iu m

( P ip e r ,
1942)

-  7 7 .5  p e r  ce n t

-  5 p e r  cen t

-  17 .5  p e r  ce n t

-  4 .8

-  0 .1 7 9  p e r ce n t (S a n ka ra n ,
1965)

-  17 .8  ppm  (J a c k s o n , 1958)

-  150 ppm  (J a c k s o n , 1958)

3 .4 .  E x p e r im e n ta l d e ta i ls

3 .4  1. T re a tm e n ts

The tre a tm e n ts  c o n s is te d  o f N , P and K a t  3 le v e ls  o f 

each and an a b s o lu te  c o n t r o l.  A b s o lu te  c o n tro l tre a tm e n t was 

a d d e d  in  th e  ongo ing  e x p e r im e n t th ro u g h  u n fe r t i l iz e d  dummy p lo ts .

The to ta l  tre a tm e n ts  a re  as f o l lo w s .

A b s o lu te  c o n tro l 

L e v e ls  o f  N 

L e v e ls  o f  P

1 (w ith o u t  NPK a p p l ic a t io n )

3 (2 50 , 500, 1000 g N / t r e e /y e a r )

3 (125 , 250, 500 g P2 0 ^ / t r e e / y e a r )

L e v e ls  o f  K • 3 (2 50 , 500, 1000 g I ^ O / t r e e / y e a r )

3 4 .2 .  D esign  and la y  o u t

Design : 3^ + 1 F a c to r ia l RBD

R e p lic a t io n  : 2
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Number o f p la n ts /p lo t  : 2

S pacing , 8  x 8  m

T o ta l num ber o f p lo ts  • 28

The p lan  o f la y  ou t is  show n in  F ig . 2 .

3 .4 .3 .  A p p lic a t io n  o f tre a tm e n ts

N, P and K w e re  a p p l ie d  m  th e  fo rm  o f u re a , s u p e r p h o s 

p h a te  and m u ria te  o f p o ta sh  m  b o th  th e  y e a rs . T he  f e r t i l i z e r s  

w e re  a p p lie d  in  acco rdance  w ith  tre a tm e n ts  m  s in g le  dose d u r in g  

t a i l  end o f sou th  w e s t monsoon in  th e  b a s in  ta ke n  a t a ra d iu s  

o f 2 m fro m  th e  t r u n k .  No o rg a n ic  manure was a p p l ie d  to  th e  

e x p e r im e n ta l p lo ts .  The c u ltu ra l  o p e ra tio n s  and p la n t p ro te c tio n  

measures w e re  c a r r ie d  o u t u n ifo rm ly  i r r e s p e c t iv e  o f th e  f e r t i l i z e r  

t re a tm e n ts .

3 . 5 .  O b se rva tio n s

The  fo l lo w in g  o b s e rv a t io n s  w e re  made fro m  w ho le  p la n t 

o r  b y  d ra w in g  sam p les  o r  b y  co m p u ta tio n . The sam ples w ere  

c o lle c te d  s e p a ra te ly  fro m  1 1 2  p la n ts  ie .  2  p la n ts /p lo t  x  28 t r e a t 

ments x 2  r e p l ic a t io n s .

3 .5 .1 .  H e ig h t o f  th e  p la n t

P la n t h e ig h t was re c o rd e d  o n ly  in  1 9 9 1 - '9 2 . The h e ig h t 

was m easured fro m  ground  le v e l  to  th e  p o in t w he re  maximum g ro w th  

was o b s e rv e d .

2



F ig .  2 . L a y  o u t o f  th e  f i e ld  e x p e r im e n t

123** m 1 2 2 232 123A J i
✓

323 _ 231 312A m 132ft ft „131.

0 0 0 321 113 133 213 313 1 1 1 2 2 1 333 1 2 1

-  ■
* * ft w ft ft a ft M ■ ■ •

2 1 2 233 2 1 1 322 2 2 2 311 331 332 1 1 2a m 4 * K ft 4  >r ft ft ■ •«
‘  '

ft ft

231 321 311 322 2 1 1 332 233 323 232A •

'  ’
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*  m

'  '
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213 312 1 2 2 131 333 331 2 1 2 1 2 1 223*■ H a. » ft * ft ft
' '

* ft
‘  '

E x p e r im e n ta l p la n ts

r o
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3 .5 .2 .  Num ber o f f lu s h e s /u n it  a rea

2

T h is  was d e te rm in e d  in  b o th  y e a rs  by  us in g  1 m q u a d ra t 

fro m  f i v e  lo c a tio n s  a round  th e  t re e  ca n o p y .

3 .5 .3 .  Num ber o f p a n ic le s /u n it  area

T he  o b s e rv a t io n  was made b y  a d o p tin g  th e  same te ch n iq u e  

in  3 .5 .2 .

3 .5 .4 .  Nut y ie ld

R ipened  nu ts  w ere  c o lle c te d  e i th e r  fro m  th e  tre e  o r  fa l le n  

nuts fro m  th e  bas ins  tw o  tim e s  d a i ly .  The c o l le c t io n  s ta r te d  fro m  

th e  day o f o b s e rv in g  th e  f i r s t  r ip e n e d  a p p le  and n u t t i l l  th e  

la s t  a p p le  and n u t r ip e n e d  in  th e  e x p e r im e n ta l p lo t .  The nu ts  

w ere  c le a n e d , d r ie d  and th e  w e ig h t e x p re s s e d  in  k g / t r e e .

3 .5 .5 .  T e s t w e ig h t o f nu ts

H undred  n u ts  w e re  s e le c te d  ra n d o m ly  fro m  each tre a tm e n t 

and w e ig h t was e xp re s s e d  in  g ram s.

3 .5 .6 .  Nut vo lum e

The  n u ts  used fo r  ta k in g  te s t  w e ig h t w ere  used fo r  d e te r 

m in in g  th e  n u t vo lum e by  w a te r d is p la c e m e n t m ethod and e xp re sse d  

as c u b ic  c e n tim e tre  p e r n u t.
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3 5 7  P ro te in  c o n te n t o f  k e rn e ls

N itro g e n  c o n te n t o f  ra w  k e rn e ls  was e s tim a te d  and m u lt ip l ie d

b y  6 .2 5 . T he  p ro d u c t was e x p re s s e d  as p e r  ce n t p ro te in  on d ry

w e ig h t b a s is  o f k e rn e l.

3 5 8  F r u i t  w e ig h t

F i f t y  u n i fo rm ly  m a tu re d  cashew  a p p le s  w e re  c o lle c te d

fro m  each t r e e  and th e  mean w e ig h t was re c o rd e d  and e x p re s s e d

in  g r a m / f r u i t .

3 5 9 . F r u i t  vo lum e

Volum e o f th e  same f r u i t s  w e re  d e te rm in e d  b y  w a te r  d is 

p lacem en t m e thod  and e x p re s s e d  as c c / f r u i t .

3 5 .1 0  T o ta l s o lu b le  s o i ld  o f ju ic e

F r u i t  ju ic e  was e x tra c te d  fro m  20 ra n d o m ly  s e le c te d  r ip e n e d  

f r u i t s  and TSS was re c o rd e d  im m e d ia te ly  u s in g  re fra c to m e te r  

( I r m a  O p t ic a l In s tru m e n ts , J a p a n ).

3 .5 .1 1 .  A n a ly s is  o f le a f  sa m p le  

3 5 .1 1 .1 . C o lle c t io n  o f sa m p le

T he f i r s t  p a ir  o f  le a v e s  fro m  th e  in f lo re s c e n c e  was c o l le c te d  

(M a th e w , 1990) f o r  a n a ly s is  o f  le a f  n u t r ie n t  c o n te n t and 

c h lo r o p h y l l  T hey  w e re  c o l le c te d  fro m  20 s h o o ts  d ra w n  ra n d o m ly  

fro m  a l l  s id e s  o f th e  e x p o s e d  re g io n  o f th e  canopy o f  each tre e .



The s tages and d a te  o f  s a m p lin g  is  g iv e n  as fo l lo w s .

Stage

60 p e r ce n t f lu s h in g

Date o f  s a m p lin g

1 9 9 1 -'9 2  6 -11-1991

50 p e r c e n t f lo w e r in g 1 990 -'91  2 8 -1 1 - '9 0

1 9 9 1 -'9 2  3 0 -1 2 - '9 1

50 p e r  ce n t f r u i t in g 1990 -'91  2 4 -1 2 - '9 0

1 9 9 1 -'9 2  6 - 2 - '9 2

3 5 1 1 .2 . C h lo r o p h y l l  c o n te n t

C h lo r o p h y l l  ' a '  and c h lo r o p h y l l  1 b ' w e re  e s tim a te d  fro m  le a f 

sa m p le s  c o l le c te d  a t 50 p e r  ce n t f lu s h in g  in  1 9 9 1 -'9 2  o n ly  by  

th e  m ethod  d e s c r ib e d  in  AOAC (1970) and e x p re s s e d  in  m g/g  le a f  

t is s u e . T o ta l c h lo r o p h y l l  was com pu ted  u s in g  th e  s ta n d a rd  fo rm u la .

i . 5  1 1 ,3 . L e a f n u t r ie n t  c o n te n t

T he  to ta l  n itro g e n  co n te n t o f th e  le a f  was d e te rm in e d  b y  

u s in g  K je ld a h l d ig e s t io n  and d i s t i l l a t i o n  m e thod  (J a c k s o n , 1958). 

F o r th e  d e te rm in a t io n  o f  p h o s p h o ru s  and p o ta s s iu m , a know n w e ig h t 

o f  th e  s a m p le  was d ig e s te d  in  a m ix tu re  o f n i t r i c  a c id ,  p e r c h lo r ic  

a c id  and s u lp h u r ic  a c id  ( 1 0 : 4 . 1 ) T he  p h o s p h o ru s  co n te n t was 

d e te rm in e d  c o lo r im e tn c a l ly  b> v a n a d o m o ly b d o p h o s p h o n c  y e llo w  

c o lo u r  m e thod  in  n i t r i c  a c id  m edium  and p o ta ss iu m  was d e te rm in e d  

u s in g  a fla m e  p h o to m e te r (J a c k s o n , 1 9 5 8 ).
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3 5 .1 2  A n a ly s is  o f s o i l  sa m p le

S o il  sam p les  o f d e p th  0 to  15 cm w e re  c o l le c te d  fro m  

d i f fe r e n t  s id e s  o f th e  b a s in  o f th e  p la n t w it h in  a ra d iu s  o f 2  m 

S o il s a m p lin g  was done on 22-3 -1991  le .  a f t e r  h a rv e s t in g  in  1990 -'91  

and on 1 5 -9 - '9 1  le .  one m onth a f te r  f e r t i l i z e r  a p p l ic a t io n  in  1991- 

'9 2 .

T h e  k je ld a h l  d ig e s t io n  and d i s t i l l a t i o n  m e thod  u s in g  

s u lp h u r ic  a c id  -  s a l ic y l ic  a c id  m ix tu re  was m ade use o f fo r  th e  

d e te rm in a t io n  o f  to ta l  n itro g e n  (S a n ka ra m , 1966). P h o sp h o ru s  was 

d e te rm in e d  c o lo r im e tn c a l ly  u s in g  c h lo ro s ta n n o u s  re d u c e d  m o ly b d o - 

p h o s p h o r ic  b lu e  c o lo u r  m e thod  in  h y d r o c h lo r ic  a c id  s y s te m  (Ja ckso n , 

1958) T he  a v a i la b le  p o ta ss iu m  was e x tra c te d  w ith  IN  n e u tra l 

ammonium a c e ta te  and p o ta ss iu m  c o n te n t was d e te rm in e d  fla m e  

p h o to m e tr ic a lly  (J a c k s o n , 1958 ).

3 .5  13. C r i t i c a l  c o n c e n tra tio n  o f n u tr ie n ts

C r i t i c a l  c o n c e n tra tio n s  o f N , P and  K in  le a f  w e re  w o rk e d  

o u t b y  f i t t i n g  a q u a d ra t ic  fu n c t io n  be tw een  le v e ls  o f f e r t i l i z e r  

and le a f  n u t r ie n t  c o n c e n tra t io n . F rom  th e  second o rd e r  re g re s s io n  

e q u a tio n  th e  c r i t i c a l  le v e l  o f n u tr ie n ts  w e re  c a lc u la te d  fro m  th e  

fo rm u la

2y = a + b x  + c x  w h e re  

y = c r i t i c a l  le a f n u t r ie n t  co n te n t 

x = le v e l  o f f e r t i l i z e r
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3 .5 .1 2 .  A n a ly s is  o f s o i l  sam p le

S o il sam p les  o f d e p th  0 to  15 cm w e re  c o lle c te d  fro m  

d i f fe r e n t  s id e s  o f th e  b a s in  o f th e  p la n t  w i t h in  a ra d iu s  o f 2  m. 

S o il s a m p lin g  was done on 22-3 -1991  le .  a f te r  h a rv e s t in g  in  1 9 90 -'91  

and on 1 5 -9 - '9 1  le .  one m onth a f te r  f e r t i l i z e r  a p p l ic a t io n  in  1991- 

'9 2 .

The k je ld a h l  d ig e s t io n  and d is t i l l a t i o n  m e thod  u s in g  

s u lp h u r ic  a c id  -  s a l i c y l i c  a c id  m ix tu re  was made use o f fo r  th e  

d e te rm in a t io n  o f to ta l n itro g e n  (S a n ka ra m , 1966 ). P h o s p h o ru s  was 

d e te rm in e d  c o lo n m e tn c a l ly  u s in g  c h lo ro s ta n n o u s  re d u c e d  m o ly b d o - 

p h o s p h o n c  b lu e  c o lo u r  m ethod  in  h y d r o c h lo r ic  a c id  s y s te m  (Ja ckso n , 

1958) T h e  a v a i la b le  p o ta ss iu m  was e x tra c te d  w ith  IN  n e u tra l 

ammonium a c e ta te  and p o ta ss iu m  c o n te n t was d e te rm in e d  fla m e  

p h o to m e tr ic a lly  (J a c k s o n , 1958).

3 .5  13. C r i t i c a l  c o n c e n tra tio n  o f n u tr ie n ts

C r i t ic a l  c o n c e n tra tio n s  o f N, P and K in  le a f  w e re  w o rk e d  

o u t b y  f i t t i n g  a q u a d ra t ic  fu n c t io n  be tw een  le v e ls  o f f e r t i l i z e r  

and le a f  n u t r ie n t  c o n c e n tra t io n . F rom  th e  second o r d e r  re g re s s io n  

e q u a tio n  th e  c r i t i c a l  le v e l  o f n u tr ie n ts  w e re  c a lc u la te d  fro m  th e  

fo rm u la

2
y = a + b x  + c x  w h e re  

y = c r i t i c a l  le a f  n u t r ie n t  co n te n t 

x = le v e l  o f f e r t i l i z e r
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3 .5  14. P ro d u c tio n  fu n c t io n  and op tim um  dose

P ro d u c tio n  fu n c t io n  and econom ic  op tim u m  dose o f f e r t i l i z e r

was c a lc u la te d  b y  f i t t i n g  a second o rd e r  re g re s s io n  e q u a tio n .

T he econom ic op tim um  dose was w o rk e d  ou t fro m  th e  e q u a tio n

x .  . q -  p .bE c o n .o p t =   c—
2  p . c

y
w h e re  E c o n .o p t -  E conom ic op tim um  dose o f f e r t i l i z e r

q -  in p u t  p r ic e /k g

p -  o u tp u t p r ic e /k g

3 5 15 E conom ics

E conom ics o f c u l t iv a t io n  was w o rk e d  o u t ta k in g  in to  accoun t 

th e  c o s t o f  a l l  th e  c u l tu r a l  o p e ra t io n s , f e r t i l i z e r  a p p l ic a t io n ,  

p la n t  p ro te c t io n  and h a rv e s t .

3 5 16 S ta t is t ic a l  a n a ly s is

The  d a ta  re c o rd e d  fo r  d i f f e r e n t  p a ra m e te rs  w e re  c o m p ile d  

and ta b u la te d  and w e re  s u b je c te d  to  a n a ly s is  o f v a r ia n c e  te c h n iq u e  

(Panse and S ukha tm e , 1985").

In d e p e n d e n t c o n tra s ts  w e re  w o rk e d  o u t be tw e e n  a b s o lu te

c o n tro l and d i f f e r e n t  le v e ls  o f n u t r ie n ts .  T h e  in flu e n c e  o f e le m e n ta l

c o m p o s it io n  o f le a v e s  a t v a r io u s  s ta g e s  on y ie ld  and o th e r  

p a ra m e te rs  w e re  s tu d ie d  b y  w o rk in g  o u t c o r r e la t io n  c o e f f ic ie n ts  

(S re d e c o r and C och ran . 1967.). P o s s ib le  r e la t io n s h ip  be tw een s o i l  

and f o l i a r  n u tr ie n ts  w e re  a ls o  e xa m in e d  s im i la r l y
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4 . RESULTS

The re s u lts  o f th e  e x p e rim e n t on g ro w th  and y ie ld  o f cashew 

m  re la t io n  to  f o l ia r  and s o i l  n u t r ie n t  le v e ls  conduc ted  d u rin g  

1990- '91 and 1 9 9 1 -'9 2  a re  p re se n te d  in  t h is  c h a p te r .  The  main 

e ffe c ts  o f tre a tm e n ts  a lone  a re  p re se n te d  in  cases w h e re  s ig n if ic a n t  

and c o n s is te n t in te ra c t io n s  w ere  no t o b ta in e d .

4 .1 .  E f fe c t  on g ro w th  

4 1 .1 . H e ig h t o f  tre e  

E ffe c t o f N

N a p p lic a t io n  e ffe c te d  a s ig n if ic a n t  in c re a se  in  th e  h e ig h t 

o f tre e  b y  1 .2  m o v e r no n itro g e n  a p p lic a t io n  (T a b le  2 a ). Even 

a p p lic a t io n  o f  lo w e s t dose (N^ = 250 g N / t r e e /y e a r )  re s u lte d  m  

s ig n if ic a n t  h e ig h t  in c re a se  (A p p e n d ix  I ) .

The e f fe c t  o f d i f f e r e n t  le v e ls  o f  N in  th e  h e ig h t o f tre e s

showed s ig n if ic a n t  v a r ia t io n .  H ow e ve r, a l in e a r  in c re a se  was

not o b s e rv e d  w ith  in c re a s e  o f N ra te .  When N ra te  in c re a se d  fro m

N1 le v e l to  500 g N / t r e e /y e a r  (N2 ) th e  h e ig h t decreased  and a t 

th e  h ig h e s t dose o f  1000 g N / t r e e /y e a r  (N3 ) th e  h e ig h t  in c re a se d  

(T a b le  2 b ) .

E ffe c t o f P

P hosp h o ru s  a p p lic a t io n  s ig n i f ic a n t ly  in c re a s e d  th e  h e ig h t

o f tre e  by  31 p e r  cen t o v e r  no P a p p lic a t io n  (T a b le  2a) and th e
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T a b le  2 . E ffe c t o f f e r t i l i z e r  management on h e ig h t (m ) o f tre e

a . C o n tro l v s  tre a tm e n t 1991-92

C o n tro l 4 .8

E ffe c t due to  n itro g e n 6 . 0 * *

E f fe c t  due to  p h o s p h o ru s 6 .3 * *

E ffe c t due to  p o ta ss iu m 6 .4 * *

b N le v e ls

N 1
6 .0 3

N 2
5 .4 3

N3 ' 6 .5

CD (0 .0 5 ) 0 .1 2 4

c .  P le v e ls

P 1
5 .92

P 2
6 . 1 1

P3 5 .9 4

CD (0 05) 0 .1 2 4

d K le v e ls

K 1 5 .8 9

K 2 6 .0 7

K 3 6 . 0 1

CD (0 .0 5 ) NS

Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l a t 1 p e r  ce n t le v e l
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The co m p a riso n  o f d i f f e r e n t  le v e ls  o f P show ed  s ig n if ic a n t

e f fe c t  on th e  h e ig h t o f t r e e  (T a b le  2 c ) .  In c re a s e  m  th e  le v e l

fro m  P.j to  P 2  (250 g P 2 ° 5  p e r  t re e  p e r Ve a r ) re s u lte d  in  s ig n i f i 

ca n t in c re a s e  in  h e ig h t .  H o w e ve r, f u r t h e r  in c re a s e  in  th e  le v e l

to  P3  le v e l  (500 g p 2 0 5  p e r  t re e  p e r y e a r  ̂ e f fe c te d  th e  s im i la r

re sp o n se  as th a t  o f th e  lo w e s t le v e l  o f  P (T a b le  2 c ) .

t - f fe c t  o f K

S im ila r  to  N and P , a p p l ic a t io n  o f K a ls o  p ro d u c e d  s ig n i f i 

can t e f fe c t  on th e  h e ig h t  o f  tre e  o v e r  c o n tro l (T a b le  2a) fro m

lo w e s t le v e l  o f K (A p p e n d ix  1 ) .  H o w e v e r, le v e ls  o f K fa i le d  to  

b r in g  a b o u t any s ig n if ic a n t  v a r ia t io n  in  th e  h e ig h t o f t re e  (T a b le  2 d )

In te ra c t io n  e f fe c t  o f n u tr ie n ts

S ig n i f ic a n t  in te ra c t io n  be tw een th e  n u tr ie n ts  was o b s e rv e d .

A l l  th e  in te ra c t io n s  i . e . ,  NP, NK, PK and NPK w e re  found  to

be s ig n i f ic a n t  (T a b le  3 ) .  A t th e  lo w e s t le v e ls  o f  N , th e re  was 

no re sp o n se  fo r  th e  h ig h e s t le v e ls  o f  P and K , b u t o n ly  f o r  t h e i r  

lo w e s t le v e ls  in  in c re a s in g  th e  h e ig h t .  H o w e ve r, w hen N a p p l ic a t 

ion  was in c re a s e d  to  i t s  h ig h e s t le v e l  th e  re sp o n se  was m o d if ie d  

and th e  m axim um  h e ig h t  was o b s e rv e d  a t N3  P2  l< 3  c o m b in a tio n .

in c re a s e  was n o tic e d  fro m  th e  lo w e s t dose 9 ^*2*^5

p e r t r e e  p e r y e a r (A p p e n d ix  1)



T a b le  3 . In te r a c t io n s  o f  n u t r ie n ts  on h e ig h t  o f  th e  tre e

N x P N x K P x K

N 1 N 2 N3 T o ta l N! N 2 N3 T o ta l P 1 P 2 P 3

P 1
6 .3 8 5 .0 3 6 .3 5 5 .9 2

K 1
6 .2 5 5 13 6 .3 5 .8 9

K 1
5 .9 8 5 8 8 5 .8 1

P 2
5 .8 8 5 .71 6 .7 3 6 . 1 1 S , 6 . 0 1 5 81 6 .4 6 .0 7

K? 6 .0 5 6  13 6 .0 5

P 3 5 .8 5 5 .5 5 6 .4 3 5 .9 4 CO 
I

5 .8 5 5 .3 5 6 .8 2 6 . 0 1 K3 5 .7 3 6 .3 1 5 96

T o ta l 6 .0 3 5 .4 3 6 .5

I N x XI X 7?

N 1 N 2 N3

P 1 P 2 P3 P 1 P 2 P3 p , P 2 P3

K 1
6 .7 5 6 .4 5 6

K 1
5 .0 5 4 .7 5 .6 5

K 1
6 .1 5 6  55 6 . 2

K 2
6 .3 5 5 .4 6 .3

K 2
5 .6 6 .3 5 5 .5 6 . 2 6 .6 5 6 .3 5

K3 6 .0 5 5 .8 5 6  65 K3 4 .4 5 6 . 1 5 .5 6 .7 7 .0 6 .7 5

CO
c n
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A 1 2 . Num ber o f  f lu s h e s  p e r m 

E ffe c t o f N

I t  can be seen fro m  th e  T a b le  Aa th a t th e  e ffe c t o f n itro g e n  

in  num ber o f f lu s h e s  p ro d u ce d  was s ig n if ic a n t  in  b o th  th e  y e a rs . 

The in c re a se  in  f lu s h e s  was 117 and 67 p e r cent d u r in g  1990-91

and 1991-92, r e s p e c t iv e ly ,  o v e r c o n tro l.  F u r th e r  a n a ly s is

(A p p e n d ix  1) show ed th a t  th e  s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l 

was o b s e rv e d  fro m  Ng le v e l  in  1990-91, h o w e ve r th e  d if fe re n c e

was s ig n if ic a n t  even w ith  th e  lo w e s t le v e l  in  1991-92.

S ig n if ic a n t in c re a se  in  th e  num ber o f f lu s h e s  was o b se rve d  

when th e  le \  e l o f n itro g e n  was in c re a se d  fro m  250 to  500 g p e r 

p la n t (T a b le  Ab) and th e  mean in c re a se  w o rk e d  ou t to  3 1 .5  p e r 

ce n t. F u r th e r  in c re a se  in  th e  le v e l  o f  n itro g e n  d id  n o t have any 

s ig n if ic a n t  e f fe c t  on f lu s h e s .

E ffe ct  of P

The d a ta  on th e  e ffe c t o f p h o sp h o ru s  a p p lic a t io n  on 

p ro d u c t io n  o f f lu s h e s  (T a b le  Aa) show ed th a t  mean e ffe c t fo r  tw o

ye a rs  accounted fo r  an in c re a se  in  6 8  p e r cen t o f f lu s h e s  o v e r 

c o n tro l.  In  1990-91 the  s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l was 

de ve lo p e d  fro m  P2  le v e l  (A p p e n d ix  1 ) , h o w e v e r, th e  e ffe c t 

ob se rve d  in  1991-92 was n o t s ig n if ic a n t .
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T a b le  4 E ffe c t o f f e r t i l i z e r  management on num ber o f f lu s h e s /m '

a C o n tro l vs tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 6 . 0 6 . 0 6 . 0

E ffe c t  due to  n itro g e n 1 3 .0 * * 1 0 . 0 * * 11.5

E ffe c t due to  p h o s p h o ru s 1 2 . 8 * * 9 9 11 .3

E ffe c t due to  p o tass ium 8 . 8 8 .7 * * 8 . 8

b N le v e ls

N 1
1 2 . 1 1 0 . 1 1 1 . 1

N 2
15.6 1 3 .6 14 .6

N3 16.3 1 2 . 8 14 .5

CD (0 .0 5 ) 1 .40 1.33

c P le v e ls

P 1
13.1 11.3 1 2 . 2

P 2
14.9 12 .4 13 .6

P3 16.3 1 2 . 8 14 .5

CD (0 .0 5 ) 1 .40 NS

d . K le v e ls

K 1
14.1 11 .4 1 2 . 8

K 2
14 .8 1 2  1 13.5

K3 15.1 1 3 .0 14.1

CD (0  05)

rv___ _

NS NS

* *  Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l a t  1 p e r  ce n t le v e l
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O b se rv a tio n s  on th e  e ffe c t o f g ra d e d  le v e ls  o f P on f lu s h e s

(T a b le  4c) show ed th a t  th e  c ro p  re g is te re d  a l in e a r  inc rease  w ith

in c re a s in g  le v e ls  in  b o th  th e  y e a rs . The s ig n if ic a n t  in c reases when 

th e  le v e l  was ra is e d  fro m  P to  P^ and to  P^ w ere  w o rke d

ou t to  be 14 and 9 p e r ce n t, r e s p e c t iv e ly  d u r in g  1990-91 The

re s u lt  was no t s ig n if ic a n t  in  1991-92.

E ffe c t o f K

Potassium  a p p lic a t io n  in c re a se d  th e  f lu s h e s  in  b o th  th e  yea rs

The in c re a se  was s ig n if ic a n t  o n ly  d u r in g  1991-92 w ith  an in c re a se  
2

o f 2 .8  f lu s h e s /m  o v e r c o n tro l (T a b le  4a) and th is  response was 

s ig n if ic a n t  even w ith  th e  lo w e s t le v e l  o f  po tash  a p p lic a t io n  

(A p p e n d ix  I ) .

No s ig n if ic a n t  d if fe re n c e  was o b s e rv e d  w ith  in c re a s in g  le v e ls  

o f K (T a b le  4 d ) ,  how e ve r th e  response  was in c re a s in g  l in e a r ly

R e la t io n s h ip  betw een le a f  and s o i l  n u tr ie n ts  and num ber o f f lu s h e s

C o rre la t io n  s tu d ie s  re v e a le d  th a t  th e  re la t io n s h ip  between
o

le a f N co n te n t ( x )  and num ber o f f lu s h e s  (y )  was s ig n if ic a n t  (R

= 0 .5 7 9 ) , th e  re g re s s io n  e q ua tion  be ing  y = 1.78 + 0 .0 2 2 x . W h ile

le a f P and K con ten t a t a l l  th e  th re e  stages and le a f N a t f lo w e r in g

and f r u i t in g  w ere  re la te d  n o n s ig m fic a n tly  w ith  num ber o f f lu s h e s

(A p p e n d ix  1 4 ), H ow eve r, a p o s i t iv e  re la t io n s h ip  o b s e rv e d  between

le a f  P a t f r u i t in g  (x )  and num ber o f f lu s h e s  (y )  d u r in g  1990-91 was
# 2s ig n if ic a n t ,  th e  re g re s s io n  e q u a tio n  y = 0 .11 + 0 0003x (R = 0 .568 )
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A p o s it iv e  n o n s ig n if ic a n t re la t io n s h ip  was o b s e rv e d  between 

s o i l  n u tr ie n ts  and num ber o f f lu s h e s  in  genera l But in  cases of

s o i l  N, s o i l  P and num ber o f f lu s h e s  in  1991-92, a n e g a tive  c o r re 

la t io n  was o b s e rv e d  (A p p e n d ix  15)

4 .2 .  E ffe c t on le a f  n u tr ie n t  c o m p o s itio n

4 2 1 Leaf n u tr ie n t  c o m p o s itio n  a t f lu s h in g

4 .2 .1  1 Lea f N con ten t a t f lu s h in g

N, P o r  K a p p lic a t io n  had s ig n if ic a n t  e ffe c t on le a f

N con ten t a t f lu s h in g  o v e r c o n tro l.  H ow eve r, le a f N con ten t was

increased  b y  tre a tm e n ts . The le v e ls  o f N, P o r K a lso  d id  not

b r in g  a b o u t any s ig n if ic a n t  response  on le a f N con ten t a t f lu s h in g  

(T a b le  5)

4 .2 .1 .2  Leaf P con ten t a t  f lu s h in g  

E ffe c t o f N

The p h o sp h o ru s  con ten t o f le a f a t f lu s h in g  was s ig n if ic a n t ly  

in flu e n ce d  b y  n itro g e n  a p p lic a t io n  and th e  in c re a se  was abou t 

13 p e r cen t o v e r c o n tro l (T a b le  6 a ) .  The s ig n if ic a n t  d if fe re n c e

was m a n ife s te d  even w ith  the  a p p lic a t io n  o f lo w e s t le v e l

(A p p e n d ix  2)

D if fe re n t le v e ls  o f N a lso  a ffe c te d  th e  le a f  P con ten t a t

f lu s h in g  The P con ten t o f 0 079 p e r  cent a t 250 g N /t r e e /y e a r

a p p lic a t io n  reached  a s ig n if ic a n t ly  h ig h e r  va lu e  o f  0 087 p e r cent

when N le v e l  was in c re a se d  to  500 g o f N / t r e e /y e a r  H ow ever,
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T a b le  5 . E ffe c t o f f e r t i l i z e r  management on le a f  N co n te n t (%) a t
f lu s h in g

a . C o n tro l vs  tre a tm e n t 1991-92

C o n tro l 1.89

E ffe c t due to  n itro g e n 2 .0 4 * *

E ffe c t due to  p h o sp h o ru s 1 .9 9 * *

E ffe c t due to  po tass ium 1 .9 3 * *

b . N le v e ls

N 1
2 . 0 1

N 2
2 .13

N3 2 .1 4

CD (0 .0 5 ) NS

c P le v e ls

P 1
2 .05

P 2
2 .09

P3 2 .1 3

CD (0 .0 5 ) NS

d . K le v e ls

K 1
2 .0 6

K 2
2 . 1 1

K3 2 . 1 2

CD (0 .0 5 ) NS

* *  Denotes s ig n if ic a n t  d if fe re n c e  v . i th  c o n tro l a t 1 p e r cent le v e l
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T a b le  6. E f fe c t  o f  f e r t i l i z e r  m anagem ent on le a f  P c o n te n t (%) a t
f lu s h in g

a . C o n tro l v s  tre a tm e n t 1991-92

C o n tro l 0 .070

E ffe c t  due to  n itro g e n 0 .0 7 9 **

E ffe c t  due to  p h o sp h o ru s 0 .0 7 6 **

E ffe c t due to  po tass ium 0 .0 7 2 * *

b . N le v e ls

N1 0 .079

N2 0 .087

N3 0 .089

CD (0 .0 5 ) 0.0045

c . P le v e ls

P 1 0 .079

P2 0 .087

P3 0 .089

CD (0 .0 5 ) 0 .0045

d . K le v e ls

K 1 0 .083

K2 0 .086

K3 0 .086

CD (0 .0 5 ) NS

* *  Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l a t 1 p e r cen t le v e l
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E ffe c t o f P

P a p p lic a t io n  a lso  s ig n if ic a n t ly  inc reased  th e  le a f  P content 

a t f lu s h in g  by about 8 5 p e r cent (T a b le  6a) and even w ith  th e  

lo w e s t le v e l was s u f f ic ie n t  to  cause s ig n if ic a n t inc rease  (A p p e n d ix  2)

The com parison  o f d if fe re n t  P a p p lic a t io n  ra te s  showed 

th a t a p p lic a t io n  o f 250 g o f P ^ O ^ /tre e /y e a r  e ffe c te d  an increase  

o f le a f P con ten t by  10 p e r cent o v e r 125 o f P ^ O g /tre e /y e a r . 

H ow ever, fu r th e r  inc rea se  d id  not cause much v a r ia t io n  (T a b le  6 c ) .

E ffe c t o f  K

K a p p lic a t io n  s ig n if ic a n t ly  im p ro v e d  th e  P s ta tu s  o f le a f 

a t f lu s h in g  (T a b le  6 a ). E ffe c t due to  a l l  th e  le v e ls  was a t p a r 

(T a b le  6 d ) ,

4 .2 .1 .3 .  Lea f K con ten t a t flu sh in g  

E ffe c t o f N

N a p p lic a t io n  caused an in c rea se  o f 16 p e r  cent o v e r  

co n tro l (T a b le  7 a ).

S ig n if ic a n t d if fe re n c e  between le v e ls  o f N was obse rve d  

when th e  n itro g e n  le v e l was in c rea se d  fro m  500 g N / tre e /y e a r  

to  th e  h ig h e s t le v e l o f 1000 g N /t re e /y e a r  (T a b le  7 b ) .

f u r t h e r  in c re a s e  to  1000 9 N / t r e e /y e a r  d id  n o t b r in g  a b o u t a s ig n i 

f ic a n t  d i f fe re n c e  (T a b le  6b ) .
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T a b le  7 . E ffe c t o f f e r t i l i z e r  management on le a f K co n te n t (%) a t
f lu s h in g

a C o n tro l vs  tre a tm e n t 1991-92

C o n tro l 0.51

E ffe c t due to  n itro g e n 0 .5 9 * *

E ffe c t due to  p h o sp h o ru s 0 .5 2 * *

E ffe c t due to  po tass ium 0 .5 7 * *

b . N le v e ls

N 1
0 .62

N 2
0 .6 2  ’

N3 0 .7 3

CD (0 .0 5 ) 0 .069

c . P le v e ls

P 1
0 .65

P 2
0 .63

P3 0 .69

CD (0 .0 5 ) NS

d . K le v e ls

K 1
0 .58

K 2 0 .6 5

K3 0 .74

CD (0 .0 5 ) 0 .069

* *  Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l l p e r cen t le v e l
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E ffe c t o f P

P a p p lic a t io n  caused an inc rea se  o f  2 p e r cent in  le a f 

K con ten t a t  f lu s h in g  w h ic h  was found to  be s ig n if ic a n t  (T a b le  7 a ) . 

But th e  le v e ls  o f P p roduced  no s ig n if ic a n t  v a r ia t io n  on le a f K

content a t f lu s h in g  (T a b le  7 c ) .

E ffe c t o f K

The s ig n if ic a n t inc rea se  by 12 p e r cent was obse rved  due 

to  K a p p lic a t io n  (T a b le  7a) .

The le v e ls  o f K caused a s ig n if ic a n t  v a r ia t io n .  The le a f

K con ten t inc reased  w ith  e v e ry  inc rem en t o f K a p p lic a t io n  up to

th e  h ig h e s t le v e l o f 1000 g K20 / t re e /y e a r  (T a b le  7 d ) .

R e la tio n s h ip  between le a f and s o i l  n u tr ie n ts  a t f lu s h in g

A p o s it iv e  n o n s ig n ific a n t re la t io n s h ip  was seen between

le a f N, P and K con ten t a t f lu s h in g  and s o i l  n u tr ie n ts ,  N, P and 

K (A p p e n d ix  14).

4 .2 .1  4 . C h lo ro p h y ll 'a '  o f leaves 

E ffe c t o f  N, P and K

A p p lic a t io n  o f n itro g e n  o r  p hospho rus  o r  po tassium  d id  

not b r in g  about any s ig n if ic a n t  e f fe c t  on c h lo ro p h y l l  ’ a ' o f leaves

o v e r c o n tro l.  Hence th e  le v e ls  o f N, P and K a ls o  d id  not d i f f e r

s ig n if ic a n t ly  (T a b le  8 ) .
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T a b le  8 . E ffe c t o f f e r t i l i z e r  management on th e  co n ten t o f 
c h lo r o p h y l l  'a '  (m g /g  t is s u e )  o f le a ve s

a C o n tro l v s  tre a tm e n t 1991-92

C o n tro l 0 .3 9

E ffe c t  due to  n itro g e n 0 .56

E ffe c t due to  p h o sp h o ru s 0 .5 0

E ffe c t  due to  po tass ium 0 .48

b N le v e ls

N1 0 .5 6

N2 0 65

N3 0 .6 8

CD (0 .0 5 ) NS

c. P le v e ls

P 1 0 .5 6

P2 0 .6 5

P3 0 .68

CD (0 .0 5 ) NS

d . K le v e ls

K 1 0.61

K2 0 .6 6

K3 0 .6 3

CD (0 .0 5 ) NS
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4 .2 .1 .5 .  C h lo ro p h y ll ' b 1 o f leaves 

E ffe c t o f N

Table  9a showed th a t  th e re  was s ig n if ic a n t increase of 

60 per cent in  c h lo ro p h y ll 'b '  o f leaves ove r c o n tro l w h ich  was 

o bse rved  from  a p p lic a t io n  o f 500 g N /tre e /y e a r  (A p p e nd ix  4 ) .

Com parison of le v e ls  o f N reve a le d  th a t th e re  was s ig n if ic a n t 

increase  in  c h lo ro p h y ll ' b ' o f leaves when th e  N le v e l was 

increased from  250 g to  500 g N /tre e /y e a r .  But fu r th e r  increase 

in  ra te  fa i le d  to  produce a s ig n if ic a n t increase  (T a b le  9b) .

E ffe c t o f D

Phosphorus a p p lic a t io n  re s u lte d  in  a s im ila r  increase to 

th a t o f N (T ab le  9 a ). But th is  s ig n if ic a n t e ffe c t was no ticed  on ly  

a t the  h ig h e s t le v e l o f P a p p lic a tio n  (A ppend ix  4 ) .

Com parison o f d if fe re n t  le v e ls  o f P d id  not b r in g  about 

any s ig n if ic a n t d iffe re n c e  in  c h lo ro p h y ll 'b '  o f leaves (T ab le  9 c ).

E ffe c t o f K

The mean increase  in  c h lo ro p h y ll 'b '  due to  K a p p lic a tio n  

was 0.11 m g/g tissu e  o f leaves o ve r co n tro l (T a b le  9 a ). V a ry in g  

le v e ls  o f K showed s im ila r  responses in  causing v a r ia t io n  in  

c h lo ro p h y ll ■ b ' o f leaves as th a t o f P (T a b le  9 d ).
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T a b le  9 . E ffe c t o f f e r t i l i z e r  m anagement on th e  c o n te n t o f 
c h lo r o p h y l l  1 b 1 (m g /g  t is s u e )  o f le a v e s

a . C o n tro l vs  tre a tm e n t 1991-92

C o n tro l 0 .4 8

E ffe c t  due to  n itro g e n 0 .7 7 * *

E ffe c t  due to  p h o s p h o ru s 0 .7 7 *

E ffe c t due to  p o ta ss iu m 0 .5 9 *

b . N le v e ls

N 1
0 .7 4

N 2
0 .8 7

N3 0 .9 6

CD (0 .0 5 ) 0 .1 1 5

c . P le v e ls

P 1
0 .81

P 2
0 .8 5

P3 0 .91

CD (0 .0 5 ) NS

d . K le v e ls

K 1
0 .8 3

K 2 0 .8 4

K3 0 .8 9

CD (0 .0 5 ) NS

* *  Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tr o l  a t 1 p e r ce n t le v e l
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4 ,2 .1 .6 .  T o ta l c h lo ro p h y l l  o f leaves 

E ffe c t o f N

I t  was e v id e n t from  T ab le  10a th a t  th e re  was s ig n if ic a n t 

Increase  o f 0 .68  m g/g t is s u e  in  to ta l c h lo ro p h y l l  o v e r c o n tro l 

due to  N a p p lic a t io n .  T h is  e ffe c t was e x e rc is e d  fro m  th e  a p p lic a t 

ion o f 250 g N /tre e  /y e a r  (A p p e n d ix  4) .

Among th e  le v e ls  o f N, no s ig n if ic a n t  d if fe re n c e  was no tice d  

when th e  N le v e l was in c reased  from  250 g to  500 g N /t re e /y e a r ,  

bu t fu r th e r  inc rea se  to  1000 g N /t re e /y e a r  p roduced  s ig n if ic a n t 

e ffe c t (T a b le  10b ).

E ffe c t o f  P

S ig n if ic a n t inc rea se  in  to ta l c h lo ro p h y l l  was 70 p e r cent 

o v e r c o n tro l due to  P a p p lic a t io n  (T a b le  10a) and i t  was obse rved  

from  th e  lo w e s t le v e l o f 125 g P ^ O ^ /tre e /y e a r  (A p p e n d ix  4 ) .  

V a ry in g  le v e ls  o f P d id  not p roduce  any s ig n if ic a n t e ffe c t on 

to ta l c h lo ro p h y l l  o f leaves (T a b le  1 0 c ).

E ffe c t o f K

S im ila r  to  N and P, K a p p lic a t io n  a ls o  p rodu ce d  s ig n if ic a n t 

increase  o v e r  c o n tro l (T a b le  10a) w h ic h  was e ffe c te d  fro m  th e  

lo w e s t le v e l (A p p e n d ix  4 ) .  T he re  was no s ig n if ic a n t  d if fe re n c e  

between le v e ls  o f K (T a b le  lO d ).



43

T a b le  10. E f fe c t  o f f e r t i l i z e r  management on th e  co n te n t to ta l  
c h lo r o p h y l l  (m g /g  t is s u e )  o f le a v e s

a C o n tro l v s  tre a tm e n t 1991-92

C o n tro l 0 .7 6  '

E f fe c t  due to  n itro g e n 1 .4 4 * *

E ffe c t due to  p h o s p h o ru s 1 .2 9 *

E ffe c t due to  p o ta ss iu m 1 .1 4 *

b N le v e ls

N 1
1 .28

N 2
1.40

N3 1.67

CD (0 .0 5 ) 0 .2 2 6

c . P le v e ls

P 1
1 .38

P 2
1.44

P3 1.52

CD (0 .0 5 ) NS

d . K le v e ls

K 1 1 .47

K 2 1.37

K3 1 .5

CD (0 .0 5 ) NS
* * Denotes s ig n if ic a n t d if fe re n c e  w ith  c o n tro l a t  1 p e r  ce n t le v e l
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R e la tio n sh ip  between le a f and s o il n u tr ie n t contents and c h lo ro p h y ll

Eventhough, th e re  was p o s it iv e  c o rre la tio n  between le a f N,

P and K a t f lu s h in g , f lo w e rin g  and f r u i t in g ,  and to ta l c h lo ro p h y ll

and i t s  co n s titue n t components, i t  was not s ig n if ic a n t (A ppend ix  14)

But le a f P a t f r u i t in g  (x )  w ith  c h lo ro p h y ll 'a ' ( y )  was found to  be 
o

s ig n if ic a n t (R = 0 .5 ) in  1991-92, th e  reg ress ion  equation being 

y = 0.11 + 0.057x*.

The re la t io n s h ip  between s o il n u tr ie n ts  and to ta l c h lo ro p h y ll 

and i t s  components was p o s it iv e ,  though , not s ig n if ic a n t,  except 

a v a ila b le  K content o f s o il  and c h lo ro p h y ll 'a '  w here a negative  

re la t io n s h ip  was observed  (A ppend ix  15).

4 .2 .2 . Leaf n u tr ie n t com position  a t f lo w e rin g  

4 2 .2  1. Leaf n itrogen  con ten t a t f lo w e rin g  

E ffec t o f N

The data p resen ted  in  T ab le  11a showed th a t  th e re  was 

no s ig n if ic a n t e ffe c t due to  N a p p lic a t io n  on le a f N content a t 

f lo w e rin g  in  1990-91. But in  1991-92 th e re  was s ig n if ic a n t increase  

by 18 pe r cent o ve r c o n tro l.  The a p p lic a tio n  o f 250 g N /tre e / 

year was e ffe c tiv e  m  p roduc ing  s ig n if ic a n t increase  in  1991-92 

(A ppend ix  5 ) .

Among the d if fe re n t le v e ls  o f N, inc reas ing  th e  N a p p lic a tio n  

from  250 g to  500 g N /tre e /y e a r  produced a s ig n if ic a n t increase
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T a b le  11. E ffe c t o f f e r t i l i z e r  management on le a f  n itro g e n  co n te n t
(%) a t  f lo w e r in g

a . C o n tro l vs tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 2 . 2 2 . 2 2 . 2

E ffe c t  due to n itro g e n 2 .4 2 . 6 * * 2 .5

E ffe c t due to p h o s p h o ru s 2 3 2 .4 * * 2 .4

E ffe c t due to po ta ss iu m 2 .4 2 .4 * * 2 .4

b . N le v e ls

N 1
2 .3 4 2 .4 6 2 .4

N 2
2 .6 2 2 .8 4 2 .7

N3 2 .5 5 3 .0 2 2 . 8

CD (0 ,0 5 ) 0 .1 7 2 NS

c . P le v e ls

P 1
2 .4 0 2 .6 7 2 .5

P 2
2 .5 6 2 .81 2 .7

P3 2 .5 5 2 .8 5 2 .7

CD (0 .0 5 ) NS NS

d . K le v e ls

K 1
2 .3 8 2 .7 2 2 . 6

K 2
2 .5 9 2 .81 2 .7

K3 2 .5 4 2 .81 2 .7

* i
CD (0 .0 5 ) NS NS

* *  Denotes s ig n i f ic a n t  d if fe re n c e  w ith  c o n tro l a t 1 p e r  ce n t le v e l
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by 13 p e r cent and fu r th e r  inc rea se  in  N a p p lic a t io n  to  1000 g 

N / tre e /y e a r  fa i le d  to  re g is te r  any in c re a se  m  le a f N content at 

f lo w e rin g  m  1990-91 (T a b le  11b ), w h ile  m  1991-92 th e re  was 

no s ig n if ic a n t in flu e n ce  on th e  le a f  N con ten t by th e  g raded  doses 

o f f e r t i l i z e r s .  H ow ever, th e re  was a l in e a r  inc rea se  fro m  2.46 

p e r cent to  3 02 p e r ce n t, r e s p e c t iv e ly  fro m  N1 to  N3 le v e l.

E ffe c t o f P

S im ila r  to  n itro g e n , phospho rus  a p p lic a t io n  was a lso  e f fe c t iv e  

in  p ro d u c in g  s ig n if ic a n t  e ffe c t on le a f  N con ten t a t f lo w e r in g  in  

1991-92. The le a f  N content inc reased  b y  9 pe r cen t (T a b le  11a) 

in  1991-92 o v e r c o n tro l and even th e  lo w e s t le v e l o f 125 g P^0 , . /  

t r e e /y e a r  p roduced  th e  s ig n if ic a n t e ffe c t (A p p e n d ix  5 ) .

Compar ison  o f le v e ls  o f P show ed th a t  eventhough th e re  

was l in e a r  increase  m  le a f  N content due to  P a p p lic a t io n ,  i t  

was not s ig n if ic a n t  (T a b le  11c).

E ffe c t o f K

T he re  was s ig n if ic a n t  in c rea se  m  le a f N con ten t a t 

f lo w e r in g  due to  K a p p lic a t io n  in  1991-92 (T a b le  11a). The le a f 

N con ten t in c reased  fro m  2 .2  p e r cent a t no K a p p lic a t io n  to  2 .4  

p e r cen t w ith  K a p p lic a t io n .  A p p lic a t io n  o f 250 g K g O /tre e /y e a r 

( K .j) p roduced  th is  s ig n if ic a n t e ffe c t (A p p e n d ix  5 ) .
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T he re  was no s ig n if ic a n t  e ffe c t between le v e ls  o f K a p p lie d  

on N con ten t o f le a f a t f lo w e r in g  (T a b le  11d ). The le a f N was 

maximum a t flo w e r in g  in  bo th  th e  yea rs  (F ig .  3 ) .

4 .2 .2 .2 .  Leaf P content a t f lo w e r in g  

E ffe c t o f N

T h e re  was s ig n if ic a n t e ffe c t on le a f P content due to  N 

a p p lic a t io n  a t f lo w e r in g  in  both  th e  ye a rs  (T ab le  12a). The mean 

P content was increased  by 8 8  p e r cen t by N a p p lic a t io n . The 

s ig n if ic a n t e ffe c t o v e r c o n tro l was ob se rve d  even fro m  th e  lo w e s t 

le v e l o f N a p p lic a t io n  in  bo th  th e  yea rs  (A p p e n d ix  5 ) .

The d i f fe re n t  le v e ls  showed s ig n if ic a n t d iffe re n c e  in  le a f 

P content a t f lo w e r in g  (T a b le  1 2 b ). The mean increase  fo r  tw o 

yea rs  was 6  p e r cent and 18 p e r cent w ith  500 g and 1000 g 

N /t r e e /y e a r ,  re s p e c t iv e ly  o v e r the  lo w e s t ra te .

E ffe c t o f P

The data  in  T a b le  12a c le a r ly  showed th e  s ig n if ic a n t e ffe c t 

o f P a p p lic a t io n  on le a f P content a t flo w e r in g  in  bo th  th e  ye a rs . 

The mean increase  fo r  tw o  yea rs  was about 8  pe r cent o ve r no 

P a p p lic a t io n . In  bo th  th e  years  th e  s ig n if ic a n t e ffe c t was no ticed  

from  th e  lo w e s t le v e l o f 125 g P ^ O ,./ tre e /y e a r (A p p e n d ix  5 ) .

C om paring th e  le v e ls  o f P, the  s ig n if ic a n t e ffe c t was n o tice d  

o n ly  In 1990-91 (T a b le  12c) and th e re  was increase  in  le a f P
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F ig . 3 . R e la tio n s h ip  between le a f N content and stages o f g row th

Scale
X a x is  ■ Stages -  4 cm
Y a x is  : N con ten t -  0 1 p e r cent = 1 cm
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conten t o f B p e r cent w ith  in c re a s in g  le v e l fro m  125 g to  250 g 

p ^ O g /tre e /y e a r . The le a f P conten t a t P2  was on p a r w ith  P3  

In  1991-92, eventhough th e re  was no s ig n if ic a n t  e f fe c t ,  a Linear 

p ro g re s s iv e  in c re a se  was n o tic e d  w ith  in c re a s in g  le v e ls  o f P

C ffe c t o f K

No response  was o b ta in e d  w ith  th e  a p p l ic a t io n  o f K in  

bo th  th e  ye a rs  (T a b le  1 2 a ). C onsequen tly  th e  le v e ls  o f K d id  

no t in flu e n c e  th e  le a f  P con ten t a t f lo w e r in g  in  b o th  th e  y e a rs  

(T a b le  1 2 d ).

A 2 2 .3 . L ea f K con ten t a t f lo w e r in g  

E ffe c t o f N

A p p lic a t io n  o f N to g e th e r w ith  v a ry in g  le v e ls  o f N re s u lte d

in  s ig n if ic a n t  in c re a se  o f le a f K co n te n t a t f lo w e r in g  s tage (T a b le

13a) T he  K co n te n t in c re a se d  fro m  0 .9  p e r cent m  c o n tro l to

1.23 p e r cen t in  1990-91 and fro m  0 .5  p e r cen t to  1.06 p e r cen t

in  1991-92, r e s p e c t iv e ly  due to  N a p p l ic a t io n .  The response  was

b ro u g h t abou t by  th e  lo w e s t dose in  1990-91 b u t w ith  N le v e l
2

in  1991-92 (A p p e n d ix  6 ) ,

E venthough  th e re  was a l in e a r  in c re a se  in  le a f K con ten t 

a t f lo w e r in g  due to  g ra d e d  le v e ls  o f N, th e re  was no s ig n if ic a n t  

e ffe c t in  1990-91. B u t in  1991-92 th e re  was s ig n if ic a n t  in c re a se  

due to  a p p l ic a t io n  o f le v e ls  o f N. The in c re a se  in  le a f K con ten t
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T a b le  13. E ffe c t o f  f e r t i l i z e r  management on le a f  K con ten t (%) a t
f lo w e r in g

a C o n tro l vs tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 0 .9 0 .5 0 .7

E ffe c t due to  n itro g e n 1 .23** 1 . 0 1 * * 1 . 1 2

E ffe c t due to  p h o sp h o ru s 1 .20*** 0 .9 8 * * 1.09

E ffe c t due to  po tass ium 1 .26** 1 .0 5 ** 1.16

b N le v e ls

N 1
1 25 1.19 1 . 2 2

N 2
1.33 1.29 1.31

N3 1.34 1 .48 1.41

CD (0 .0 5 ) NS 0 .127

c P le v e ls

P 1
1.27 1 .25 1.26

P 2
1.32 1.34 1.33

P3 1.32 1.37 1.35

CD (0 .0 5 ) NS NS

d . K le v e ls

K ! 1.27 1 .25 1.25

K 2
1.27 1.27 1.27

K3 1.38 1.43 1.41

CD (0 .0 5 ) NS NS

* *  Denotes s ig n if ic a n t  d if fe re n c e  w ith c o n tro l a t 1 p e r cent le v e l
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was more pronounced a t 1000 g N /tre e /y e a r  com pared to  500 g

N /tre e /y e a r .  T here  was an increase  o f 15 p e r cent due to  in c re a s 

ing the  le v e l o f N from  500 g to 1000 g N /tre e /y e a r  (T a b le  13b).

EfFect o f P

I t  can be ob se rve d  from  T ab le  13a th a t P a p p lic a tio n

increased  th e  le a f K content a t f lo w e r in g  by 33 pe r cent and 96 

p e r cent m  1990-91 and 1991-92, re s p e c t iv e ly  o v e r c o n tro l.  Even

though th is  s ig n if ic a n t e ffe c t can be n o tice d  fro m  125 g ^ 2 ^ 5  

pe r tre e  p e r yea r in  1990-91, a p p lic a t io n  o f 250 g p 2 ® 5  pe r * ree 

p e r year was s ig n if ic a n t m  in c re a s in g  le a f K content a t flo w e r in g

in  1991-92 (A p p e n d ix  6 ) .

The in c re a s in g  le v e ls  o f P d id  not b r in g  about a s ig n if ic a n t 

d iffe re n c e  on le a f K content a t f lo w e r in g  in  bo th  th e  years  (T a b le  

13c) .

E ffe c t o f K

S ig n if ic a n t p o s it iv e  response was obse rved  due to  a p p lic a t io n  

o f po tassium  o ve r no a p p lic a tio n  o f K m  in c re a s in g  th e  le a f K 

content a t f lo w e r in g . The increase  was accounted to  be 40 pe r 

cent and 112 pe r cent m  1990-91 and 1991-92, re s p e c t iv e ly  (T ab le  

13a). In  1990-91 the  response was o b se rve d  even w ith  th e  low est 

le v e l,  w h ile  m  1991-92 500 g K^O p e r tre e  p e r ye a r was re q u ire d  

to p roduce  th e  same e ffe c t (A p p e n d ix  6 ) .
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The  le '  e l  o f K fa i le d  to  re c o rd  any s ig n if ic a n t  d if fe re n c e

(T a b le  1 3 d ) . An in c re a s e  o f  le a f  K c o n te n t was n o tic e d  o n ly  fro m  

K2  le v e l  o n w a rd s  in  1990-91 , w h ile  th e re  was 13 p e r cen t 

in c re a s e  m  le a f  K c o n te n t w ith  in c re a s e d  le v e l  o f K fro m  250 g 

to  1000 g K20  p e r t r e e  p e r  y e a r  in  1991 -92 . L e a f K was re c o rd e d  

a m axim um  v a lu e  a t f lo w e r in g  ( F ig .  5) in  b o th  th e  y e a rs .

The r e la t io n s h ip  be tw een  le a f  n u tr ie n ts  a t  f lo w e r in g  and s o i l  

n u tr ie n ts

T h e  c o r r e la t io n  s tu d ie s  be tw een le a f  n u t r ie n t  a t f lo w e r in g

and s o i l  n u tr ie n ts  re v e a le d  p o s i t iv e ,  th o u g h , n o t s ig n if ic a n t  

r e la t io n  in  g e n e ra l (A p p e n d ix  1 4 ). H o w e v e r, n e g a tiv e  c o r r e la t io n  

was o b s e rv e d  in  case o f le a f  P and K and s o i l  N co n te n t in  1990-

'91 and K c o n te n t in  s o i l  and le a f  K in  1 9 9 1 - '9 2 .

4 2 .3 .  Lea f n u t r ie n t  c o m p o s it io n  a t f r u i t in g

4 .2 .3 .1  L e a f N co n te n t a t  f r u i t in g  

E ffe c t o f  N

I t  can be seen fro m  T a b le  14a th a t  N a p p l ic a t io n  had  s ig n i

f ic a n t  e f fe c t  on le a f  N c o n te n t a t  f r u i t in g  in  1991-92 . T he  in c re a s e

in  le a f  N c o n te n t due to  N a p p l ic a t io n  w as 24 p e r  ce n t in  1991

9 2 . F u r th e r  a n a ly s is  sh o w e d  th a t  th e  re sp o n se  to  N was o b ta in e d

o n ly  w ith  500 g N / t r e e /y e a r  (A p p e n d ix  6 ) .

T he d a ta  on th e  e f fe c t  o f N le v e ls  on n itro g e n  c o n te n t o f

le a f  (T a b le  14b) show ed  th a t  th e re  was s ig n if ic a n t  in c re a s e  in
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T a b le  14. E ffe c t o f f e r t i l i z e r  management on le a f N co n te n t (%)
a t f r u i t in g

a C o n tro l vs tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 2 .0 8 2 .06 2 .07

E ffe c t due to n itro g e n 2 . 2 0 2 .5 6 * * 2 .38

E ffe c t due to p h o sp h o ru s 2 . 2 0 2 .2 7 * 2 .24

E ffe c t due to po tass ium 2 .15 2 .2 4 * 2 .19

b . N 1 ve ls

N 1
2 . 2 2 2.31 2 .26

N 2
2 .39 2 71 2 .55

N3 2 .49 2.71 2 . 6

CD (0 .0 5 ) 0.133 NS

c P le v e ls

P 1
2 .24 2 .5 4 2 .39

P 2
2 .42 2 .5 4 2 .4 8

P3 2 .44 2 .6 4 2 .54

CD (0 .0 5 ) NS NS

d . K le v e ls

K ! 2 .32 2 .5 8 2 .45

K 2 2.41 2 56 2 .48

K3 2 .37 2 .5 9 2 .4 8

CD (0 .0 5 ) NS NS

** Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l a t 1 p e r  cent le v e l
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le a f N con ten t w ith  e v e ry  in c re m e n t in  N le v e ls  fro m  250 g to  

1000 g N / t r e e /y e a r  in  1990-91 The n itro g e n  con ten t a t th e  h ig h e s t

le v e l o f N a p p lic a t io n  was 2 .49  p e r ce n t. The le a f N con ten t a t 

th is  le v e l  was abou t 20 p e r c e r t  more than  th a t  a t c o n tro l.  W h ile  

in  1991-92 th e  le v e ls  o f N d id  not b r in g  abou t s ig n if ic a n t  in c re a se  

in  le a f N con ten t a t f r u i t in g .  H ow eve r, th e re  was in c re a se  o f

abou t 17 p e r cent w ith  in c re a s in g  N le v e l fro m  250 g to  500 g 

N / t r e e /y e a r  and found to  be a t p a r w ith  th e  h ig h e s t le v e l .

E ffe c t o f P

T a b le  14a show ed th a t  P a p p lic a t io n  s ig n if ic a n t ly  in flu e n ce d  

th e  le a f N con ten t a t f r u i t in g  in  1991-92. The le a f N conten t was

in c re a se d  by  abou t 10 p e r cen t The s ig n if ic a n t  in c re a se  was n o tice d  

o n ly  w ith  th e  h ig h e r  le v e ls  o f 500 g and 1000 g P 2 C>5 / t r e e /y e a r

(A p p e n d ix  6 ) .

I t  is  c le a r  fro m  T a b le  14c th a t  th e re  was no s ig n if ic a n t  

in rre a s e  in  le a f N con ten t a t f r u i t in g  due to  in c re a s e d  le v e ls  o f 

P. H o w eve r, th e re  was a l in e a r  in c re a s e  w ith  e v e ry  in c re m e n t 

of P a p p l ic a t io n  in  b o th  th e  y e a rs .

EFfect o f K

The da ta  p re se n te d  in  T a b le  14a show ed th a t  th e re  was 

a s ig n if ic a n t  in c re a se  o f 9 p e r cen t in  le a f N con ten t a t f r u i t in g  

due to  K a p p lic a t io n  in  1991-92
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No s ig n if ic a n t  re sp o n se  to  v a r y in g  le v e ls  o f K a p p lic a t io n

was o b s e rv e d  in  le a f  N c o n te n t in  b o th  th e  y e a rs  (T a b le  14d) .

4 2 3 .2 .  L e a f P co n ten t a t  f r u i t in g

E ffe c t  o f  N

The  s ig n if ic a n t  in f lu e n c e  o f N a p p l ic a t io n  on le a f  P co n ten t 

a t  f r u i t in g  was o b s e rv e d  o n ly  in  1990-91 w ith  in c re a s e  o f 22 p e r 

cen t o v e r  c o n tro l (T a b le  1 5 a ). T he  s ig n i f ic a n t  e f fe c t  was e x e rc is e d  

fro m  th e  lo w e s t le v e l  i t s e l f  (A p p e n d ix  7 ) .

In  b o th  th e  y e a rs ,  v a ry in g  le v e ls  o f  N caused s ig n if ic a n t  

d if fe re n c e  (T a b le  15b) . In  1990-91 th e re  was a s te a d y  s ig n if ic a n t  

in c re a s e  o f 7 p e r  ce n t w ith  e v e ry  in c re m e n t o f  n itro g e n  le v e l .  

W h ile , m  1991-92 th e  in c re a s e  was m ore w hen th e  n itro g e n  le v e l

was in c re a s e d  fro m  250 g to  500 g N / t r e e /y e a r .

E f fe c t  o f  P

P a p p l ic a t io n  im p ro v e d  s ig n i f ic a n t ly  th e  le a f  P co n ten t 

a t  f r u i t in g  in  1990-91 (T a b le  1 5 a ). H o w eve r th e  in c re a s e  in  le a f  

P c o n te n t was lo w  due to  P a p p l ic a t io n  co m pared  to  N a p p l ic a t io n .

The  le v e ls  o f P ha d  no resp o n se  m  1990-91 w h i le  in  1991-92 

a s ig n i f ic a n t  in c re a s e  u p to  250 g P ^ O ^ / tre e /y e a r  was o b s e rv e d  

(T a b le  15c) .
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T a b le  15. E ffe c t o f f e r t i l i z e r  management on le a f  P content (%)
a t f r u i t in g

a. C o n tro l vs tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 0 . 1 1 0 0 . 1 2 0 0.115

E ffe c t due to n itro g e n 0 .1 3 6 ** 0 .132 0.134

E ffe c t due to p h o sp h o ru s 0 .1 3 0 ** 0 .123 0.127

E ffe c t due to po tass ium 0 .1 2 3 ** 0 .126 0 .125

b N le v e ls

N 1
0.140 0 .130 0.135

N 2
0 .150 0 147 0-148

N3 0.160 0 158 0 159

CD (0 .0 5 ) 0 .0082 0 .0073

c P le v e ls

P 1
0 .140 0.133 0 .136

P 2
0.150 0.149 0 .149

P3 0.150 0 152 0.151

CD (0 .0 5 ) NS 0.0073

d K le v e ls

K 1 0 .140 0.141 0.140

K 2
0.150 0 .145 0 .147

K3 0.150 0 .149 0.149

CD (0 .05 ) NS NS

“ *  Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l a t 1 p e r cent le v e l



E ffe c t o f K

T a b le  15a c le a r ly  show ed th a t  th e re  was s ig n if ic a n t  e f fe c t

o f K a p p lic a t io n  on le a f  P con ten t a t f r u i t in g  m  1990-91 w h ich  

was e ffe c te d  fro m  th e  lo w e s t le v e l i t s e l f  (A p p e n d ix  7 ) .

The le v e ls  o f K fa i le d  to  p ro d u ce  any s ig n if ic a n t  e ffe c t

m  b o th  th e  y e a rs  (T a b le  1 5 d ) . H ow eve r, maximum le a f  P con ten t 

was re c o rd e d  a t f r u i t in g  (F ig .  4 ) .

4 .2  3 3 . Lea f K con ten t a t f r u i t in g  

E ffe c t o f N

S ig n if ic a n t response  fo r  N a p p l ic a t io n  on enhancing  th e  

K con ten t o f le a ve s  a t f r u i t in g  s tage o f cashew can be seen in

T a b le  16a, In  1991-92 le a f K con ten t was in c re a se d  b y  40 p e r 

ce n t. T h is  s ig n if ic a n t  in c re a se  was n o tic e d  even w ith  lo w e s t le v e l 

o f N a p p l ic a t io n  (A p p e n d ix  7 ) .

C om p a in n g  o f le v e ls  o f N, in  1990-91, le v e ls  d id  no t b r in g  

abou t any s ig n if ic a n t  d if fe re n c e . H o w eve r, th e re  was a p ro g re s s iv e  

in c re a se  fro m  1 . 2  p e r cen t to  1 .28  p e r cen t due to  h ig h e r  le v e ls  

of N But in  1991-92 th e re  was s ig n if ic a n t  in c re a se  w ith  e v e ry  

in c re m e n t o f N le v e ls ,  th e  p e r ce n t in c re a se  b e ing  15 p e r cent

and 1 0  p e r  c e r t ,  r e s p e c t iv e ly  (T a b le  1 6 b ).
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T a b le  16. E ffe c t o f f e r t i l i z e r  management o f le a f  K c o n te n t (%) a t
f r u i t in g

a C o n tro l vs tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 0 .8 4 0 .8 4 0 84

E ffe c t due to  n itro g e n 1 1 0 * * 1 .1 8 * * 1.14

E ffe c t due to  p h o s p h o ru s 1 .1 5 * * 0 -9 2 * * 1.03

E ffe c t due to  p o ta ss iu m 1 . 2 1 * * 0 .9 7 * * 1.09

b . N le v e ls

N 1
1.19 0 .9 6 1 .07

N 2
1.24 1 . 1 0 1 17

N3 1.28 1  2 1 1.25

CD (0 .0 5 ) NS 0 097

c . P le v e ls

P 1
1 . 2 0 1 . 1 0 1.15

P 2
1.35 1 .0 6 1.16

P3 1 .25 1 . 1 2 1 .18

CD (0 .0 5 ) NS NS

d K le v e ls

K 1
1 . 2 1 1 .08 1.14

K 2
1 . 2 0 1.03 1 . 1 2

K3 1 .30 1 .17 1.23

CD (0 .0 5 ) NS NS

* *  Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l a t 1 p e r  ce n t le v e l
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E ffe c t P

S im ila r  to  N , s ig n if ic a n t  in c re a s e  in  le a f  P c o n te n t was 

n o tic e d  due to  a p p l ic a t io n  o f p h o s p h o ru s  a t f r u i t in g  o v e r  c o n tro l 

(T a b le  1 6 a ). T h is  in c re a s e  was re a l is e d  fro m  th e  a p p l ic a t io n  o f 

125 g Pe r  t r e e  p e r y e a r (A p p e n d ix  7 ) .  V a ry in g  le v e ls  o f  P

a p p l ie d  d id  n o t in f lu e n c e  th e  le a f  K c o n te n t a t f r u i t in g  (T a b le  16c) .

E ffe c t o f  K

T h e  d a ta  on th e  e f fe c t  o f K on le a f  K c o n te n t show ed  

th a t  th e re  w as s ig n i f ic a n t  in c re a s e  b y  44 p e r ce n t and 15 p e r  

ce n t in  le a f  K c o n te n t due to  K a p p l ic a t io n  o v e r  c o n tro l (T a b le  1 6 a ). 

F u r th e r  a n a ly s is  show ed  th a t  th e  in c re a s e  was re a l is e d  a t th e  

lo w e s t le v e l  i t s e l f  in  b o th  th e  y e a rs  (A p p e n d ix  7 ) .

The  v a ry in g  le v e ls  o f K fro m  250 g p e r  tre e  p e r

y e a r to  1 0 0 0  g KgO p e r  t r e e  p e r  y e a r f a i le d  to  p ro d u ce  

s ig n if ic a n t  d i f fe re n c e  be tw een  le v e ls  o f  K , b u t a l in e a r  in c re a s e  

was n o tic e d  in  b o th  th e  y e a rs  (T a b le  1 6 d ).

R e la t io n s h ip  be tw een  le a f  n u tr ie n ts  a t  f r u i t in g  and s o i l  n u tr ie n ts

As in  th e  case o f  f lu s h in g  and f lo w e r in g  a p o s i t iv e  non

s ig n if ic a n t  r e la t io n s h ip  was o b s e rv e d  betw een le a f  n u tr ie n ts  a t 

f r u i t in g  and s o i l  n u tr ie n ts  in  b o th  th e  y e a rs  in  g e n e ra l (A p p e n d ix  

1 4 ). In  case o f le a f  K c o n te n t and s o i l  N m  1990-91 , and s o i l  

K c o n te n t and le a f  P and K co n te n t in  1991-92, a n e g a tiv e  re la t io n 

s h ip  was seen .
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4 .3 .  E ffe c t on a v a i la b le  n u t r ie n t  c o n te n t o f  s o i l

4 3 . 1  N co n te n t o f s o i l  

E ffe c t o f N

The da ta  p re se n te d  in  T a b le  17a show ed a s ig n if ic a n t  

in c re a se  in  s o i l  N co n te n t in  b o th  th e  y e a rs . N a p p lic a t io n  

in c re a se d  th e  N con ten t b y  10 p e r cent and 19 p e r c e n t, 

re s p e c t iv e ly  in  1990-91 and 1991-92. T h is  in c re a se  was o b se rve d  

even fro m  th e  lo w e s t le v e l o f  250 g N p e r tre e  p e r y e a r

(A p p e n d ix  8 ) .

C om parison  o f  N con ten t as in flu e n c e d  b y  d i f fe r e n t  le v e ls

o f N a p p l ic - t io n  d id  n o t show  s ig n if ic a n t  v a r ia t io n  in  1991-92. 

H o w eve r, in  1990-91 s ig n if ic a n t  in c re a se  was o b s e rv e d  w ith  

in c re a s in g  le v e l  fro m  250 g to  500 g N p e r tre e  p e r y e a r (T a b le  

1 7 b ).

E ffe c t o f P

P a p p lic a t io n  p ro d u c e d  a s ig n if ic a n t  in c re a se  o f 7 p e r cent 

and 14 p e r cen t m  N co n te n t o f s o i l  in  1990-91 and 1991-92, 

re s p e c t iv e ly  (T a b le  1 7 a ). As in  th e  case o f  N, lo w e s t le v e l  o f

P was s u f f ic ie n t  m  re g is te r in g  th e  s ig n if ic a n t  e f fe c t  in  N con ten t 

o f s o i l  m  b o th  th e  y e a rs  (A p p e n d ix  8 ) .

T h e re  was s ig n if ic a n t  d if fe re n c e  betw een le v e ls  o f P in

1990-91 (T a t le  17 c ). The N con ten t o f  s o i l  was decreased  b y
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T a b le  17 E ffe c t o f f e r t i l i z e r  
o f s o i l

management on N c o n te n t (%)

a. C o n tro l v s tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 0 .1 5 6 0 .1 5 9 0 157

E ffe c t due to n itro g e n 0 .1 7 1 * * 0 .1 9 0 * * 0.181

E ffe c t  due to p h o s p h o ru s 0 .1 6 7 * * 0 .1 8 1 * * 0 .1 7 4

E ffe c t due to p o ta ss iu m 0 .1 8 2 * * 0 .1 8 1 * * 0 .1 8 2

b . N le v e ls

N 1
0 .177 0 .1 8 4 0 .180

N 2
0 .1 8 4 0 .1 8 7 0 .180

N3 0 .1 7 2 0 .1 8 8 0 .180

CD (0 .0 5 ) 0 .0067 NS

c . P le v e ls

P 1
0.183 0 .1 9 0 0 .1 8 6

P 2
0 175 0 .1 8 2 0 .1 7 8

P3 0 .175 0 .1 8 7 0.181

CD (0 .0 5 ) 0 .0067 NS

d . K le v e ls

K 1
0 .1 6 9 0 .185 0 .177

K 2
0 .185 0 .185 0 .185

K ,j 0 .1 7 9 0 .1 9 0 0 .184

CD (0 .0 5 ) 0 .0067 NS

* *  Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l a t 1 p e r  ce n t le v e l
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5 p e r  ce n t w ith  in c re a s e  in  P a p p l ic a t io n  fro m  125 g to  250 g 

P20  p e r  t re e  p e r y e a r B u t f u r t h e r  in c re a s e  in  P a p p l ic a t io n

d id  n o t b r in g  a b o u t any in c re a s e  in  N c o n te n t o f  s o i l  and s ta b i l iz e d  

a t 0 .1 8  p e r  c e n t. B u t in  1991-92 no s ig n i f ic a n t  d if fe re n c e  was 

n o tic e d  be tw een  le v e ls  o f P . H o w e v e r, a d e c re a s in g  tre n d  was

n o tic e d  (T a b le  17c) .

E ffe c t o f K

As in  th e  case o f  N and P , K a p p l ic a t io n  a ls o  b ro u g h t

abou t s ig n if ic a n t  e f fe c t  on N c o n te n t o f s o i l  m  b o th  th e  y e a rs  

o v e r  c o n tr o l  (T a b le  1 7 a ). T he  lo w e s t le v e l  o f 250 g KgO p e r t re e

p e r  y e a r was s u f f ic ie n t  to  p ro d u c e  s ig n if ic a n t  in c re a s e  o f 17 p e r 

ce n t and 14 p e r ce n t in  1990-91 and 1991-92 , r e s p e c t iv e ly

(A p p e n d ix  8 ) .

C o m p a rin g  th e  le v e ls  o f K , th e r e  was an in c re a s e  o f O.OTfe

p e r  ce n t m  N c o n te n t o f  s o i l  due to  500 g K^O p e r  t re e  p e r y e a r

o v e r  th e  lo w e s t le v e l .  B u t a f u r th e r  in c re a s e  in  K a p p l ic a t io n  

to  1 0 0 0  g K2 0  p e r  t r e e  p e r  y e a r d e c re a se d  N c o n te n t o f  s o i l  

in  1990-91 w h ile  in  1991-92 an in c re a s in g  t re n d  w as n o tic e d  w ith  

in c re a s in g  le v e l  o f K . H o w e v e r, th e  v a r ia t io n  was n o t s ig n if ic a n t

(T a b le  1 7 d ) .

4 .3 .2 .  A v a i la b le  P c o n te n t o f s o i l  

E ffe c t o f  N

N a p p l ic a t io n  d id  n o t p ro d u c e  any s ig n if ic a n t  e f fe c t  on
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th e  a v a i la b le  P c o n te n t o f s o i l  (T a b le  1 8 a ). A co m p a riso n  betw een 

P c o n te n t o f s o i l  in  p re se n ce  o f  d i f f e r e n t  le v e ls  o f N show ed

a s ig n if ic a n t  d if fe re n c e  betw een th e  h ig h e s t  and lo w e r  le v e ls .  

The a v a i la b le  P c o n te n t in c re a s e d  fro m  3 1 .5  ppm  to  4 2 .8  ppm

due to  in c re a s e d  a p p l ic a t io n  o f N fro m  500 g to  1000 g N p e r  tre e  

p e r y e a r (T a b le  1 8 b ).

E ffe c t o f  P

I t  i s  e v id e n t  fro m  T a b le  18a th a t  P a p p l ic a t io n  had  p ro d u ce d  

s ig n if ic a n t  in c re a s e  o f 28 p e r ce n t in  a v a i la b le  P c o n te n t o f s o i l  

in  1991-92 o v e r  c o n t r o l .  B u t i t  f a i le d  to  p ro d u c e  s ig n if ic a n t  

in c re a s e , e ve n th o u g h  th e re  was in c re a s e  b y  10.1 ppm  due to  P

a p p lic a t io n  o v e r  c o n tro l in  1990-91. In  1991-92 th e  a p p l ic a t io n  

o f 250 g P 2 ^g  Pe r  t r e e  p e r y e a r p ro d u c e d  s ig n i f ic a n t  e f fe c t  on 

a v a i la b le  P c o n te n t (A p p e n d ix  8 ) .

In  b o th  th e  y e a rs , th e  d i f fe r e n t  le v e ls  o f  P e ffe c te d  s ig n i

f ic a n t ly  on a v a i la b le  P c o n te n t o f  s o i l .  In  1990-91 a s ig n if ic a n t

in c re a s e  o f 14 ppm  m  a v a i la b le  P c o n te n t was n o tic e d  w ith  

in c re a s e d  le v e l  o f P fro m  250 g to  500 g P ^  p e r  t r e e  p e r y e a r 

Bu t m  1991-92 s ig n i f ic a n t  d i f fe re n c e  w as n o tic e d  w ith  e v e ry  in c r e 

m ent in  P a p p l ic a t io n .  T h e  a v a i la b le  P c o n te n t in c re a s e d  fro m  

25 4 ppm  to  4 5 .7  ppm  due to  h ig h e r  le v e ls  o f P (T a b le  1 8 c ).



73

T a b le  18. E ffe c t o f f e r t i l i z e r  management on a v a i la b le  P content 
(ppm ) o f s o i l

a C o n tro l vs tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 1 0 . 0 13.4 11.7

E ffe c t due to n itro g e n 14.7 18.9 16.8

E ffe c t due to p h o sp h o ru s 2 0 . 1 4 1 .4 * * 30 .8

E ffe c t due to po tass ium 12.3 2 6 .8 * 19.5

b . N le v e ls

N 1
19.2 3 5 .9 2 7 .5

N 2
24 .2 3 1 .5 27 9

N3 20.5 4 2 .8 31 .6

CD (0 05) NS 6 .3 5

c P le v e ls

P 1
13.2 25 .4 19.3

P 2
18.3 39.1 28 .7

P3 32 .3 4 5 .7 39 .0

CD (0 .0 5 ) 5 42 6 .35

d . K le v e ls

K 1
2 1 .3 38.1 30 .0

K 2
19.1 33 .3 26 .2

K3 23 .5 3 8 .9 31 .2

CD (0 .0 5 ) NS NS

* *  Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l a t 1 p e r cent le v e l
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E ffe c t o f  K

T a b le  18a show ed  th a t  th e re  was s ig n if ic a n t  e f fe c t  o f K 

a p p l ic a t io n  on a v a i la b le  P co n te n t o f  s o i l  o n ly  in  1991-92. In  

o o th  th e  y e a rs  th e r e  was no s ig n if ic a n t  d if fe re n c e  be tw een le v e ls  

o f K (T a b le  I 8 d ) .

h 3 .3 .  A v a i la b le  K c o n te n t o f s o i l  

E ffe c t o f  N

N a p p l ic a t io n  d id  n o t p ro d u c e  s ig n if ic a n t  e f fe c t  on 

a v a i la b le  K c o n te n t o f  s o i l  m  b o th  th e  y e a rs  (T a b le  19a) o v e r 

no n itro g e n  a p p l ic a t io n .  H o w e v e r, th e  a v a i la b le  K c o n te n t o f s o i l  

in c re a s e d  by  12 p e r ce n t due to  N a p p l ic a t io n  in  1991-92. Among 

th e  le v e ls  o f N, th e re  was no s ig n i f ic a n t  d if fe re n c e  be tw een  le v e ls  

o f  N in  b o th  th e  y e a rs  (T a b le  1 9 b ) . In  1990-91 an in c re a s in g  

tre n d  was n o tic e d  w ith  e v e ry  in c re m e n t in  N a p p l ic a t io n ,  on 

c o n tra s t ,  in  1991-92 a d e c re a s in g  t re n d  was n o t ic e d .

E ffe c t o f  P

F rom  T a b le  19a, I t  is  e v id e n t  th a t  P a p p l ic a t io n  d id  n o t 

in flu e n c e  th e  a v a i la b le  K c o n te n t o f  s o i l  s ig n i f ic a n t ly  and no 

s ig n if ic a n t  d if fe re n c e  was n o tic e d  be tw een  le v e ls  o f  P m  b o th  

th e  y e a rs  (T a b le  1 9 c ).

E ffe c t o f  K

T h e re  was in c re a s e  in  a v a i la b le  K c o n te n t o f  s o i l  to  315 ppm
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T a b le  19. E ffe c t o f  f e r t i l i z e r  
(p p m ) o f s o i l

management on a v a i la b le  K con ten t

a C o n tro l vs  tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 175-0 191.5 183.2

E ffe c t due to  n itro g e n 2 4 9 .2 193 .8 221 .5

E ffe c t  due to  p h o s p h o ru s 202 .5 2 1 2 . 1 207 .3

E ffe c t due to  p o ta ss iu m 315-0 242 .1 278 .6

b N le v e ls

N 1
3 1 6 .8 2 4 4 .4 280 .6

N 2
3 09 .0 2 3 7 .3 273 .2

N3 343 .3 2 1 8 .5 2 8 0 .9

CD (0 .0 5 ) NS NS

c . P le v e ls

P 1
3 1 9 .0 2 3 0 .6 2 7 4 .8

P 2
3 5 3 .9 2 1 5 .8 2 8 4 .9

P3 296 .3 2 5 3 .9 275.1

CD (0 .0 5 ) NS NS

d . K le v e ls

K 1
2 36 .7 197 .4 2 1 7 .0

K 2 329 .7 2 2 0 .3 275 .0

K3 4 0 2 .8 2 8 2 .6 342 .7

CD (0 .0 5 ) 61 .82 31 .15

D enotes s ig n if ic a n t  d if fe re n c e  w ith c o n tro l a t 1 p e r  cen t le v e l
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and 242 ppm  o v e r 175 ppm and 192 ppm  a t c o n tro l,  re s p e c t iv e ly  

in  1990-91 and 1991-92 b u t no t s ig n if ic a n t  in  b o th  th e  ye a rs  

(T a b le  19a ).

C om parison  o f le v e ls  o f K re v e a le d  th a t th e re  was s ig n i f i 

can t d if fe re n c e  w ith  e v e ry  in c re m e n t in  K a p p lic a t io n  on a v a i la b le  

K co n te n t o f s o i l  in  1990-91 and th e  a v a i la b le  K con ten t in c reased  

b y  166 ppm  w ith  in c re a se  in  K le v e l fro m  250 g to  1000 g K^0 

p e r tre e  p e r y e a r . W h ile  in  1991-92 s ig n if ic a n t  d if fe re n c e  was 

o b s e rv e d  betw een and and th e re  was 28 p e r cen t in c re a se  

'n  a v a i la b le  K con ten t a t th e  h ig h e s t le v e l o f 1000 g K^O p e r 

tre e  p e r y e a r (T a b le  1 9 d ).

4 .4 .  E ffe c t on y ie ld  a t t r ib u te s  and y ie ld

4 .4 .1 .  Y ie ld  a t t r ib u te s
2

4 4 .1 .1 .  N um ber o f p a m c le s /m  

E ffe c t o f N

The da ta  on th e  e f fe c t  o f  n itro g e n  on num ber o f  p a n ic le s /
2

m (T a b le  20a) show ed th a t  N a p p l ic a t io n  s ig n if ic a n t ly  in c re a se d
2

th e  num ber o f p a n ic le s /m  fro m  2 . 2  in  th e  c o n tro l to  7 . 7  in  th e  

tre a tm e n t in  b o th  th e  y e a rs . The lo w e s t le v e l  o f  250 g N p e r

tree  p e r  y e a r was n o t s u f f ic ie n t  to  cause any change , b u t th e

s ig n if ic a n t  In c re a se  s ta r te d  w ith  o n ly  N2  le v e l  o f 500 g N p e r

tre e  p e r year (A p p e n d ix  9 ) .
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2

T a b le  2 0 . E f fe c t  o f  f e r t i l i z e r  m anagem ent on n u m b e r o f  p a n ic le s /m

a . C o n tro l v s tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 2  2 2 .3 2 . 2

E ffe c t  due to n it ro g e n 7 7 .7 * * 7 .7

E ffe c t  due to p h o s p h o ru s 6 .3 * * 6  5 * * 6 .4

E f fe c t  due to p o ta s s iu m 6 . 1 * * 6 . 1 * * 6 . 1

b . N le v e ls

N 1
6 .5 7 .1 6 . 8

N 2
8 .5 1 0 . 1 9 .3

N3 1 0 . 6 9 .9 1 0 . 2

CD (0 .0 5 ) 0 .8 7 1 .1 6

c P le v e ls

P 1
7 .7 8 . 2 8 . 0

P 2
9 .0 9 .3 9 .1

P3 8 .9 9 .6 9 .2

CD (0 .0 5 ) NS NS

d . K le v e ls

K 1
8 . 6 8 . 1 8 .3

K 2
8 . 6 9 .0 8 . 8

K3 8 .4 9 .8 9 .1

CD (0 .0 5 ) NS NS

* *  D enotes s ig n i f ic a n t  d i f fe r e n c e  w it h  c o n t r o l  a t 1 p e r  c e n t le v e l
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C om parison o f le v e ls  o f N a p p lic a t io n  (T a b le  20b) show ed 

s ig n if ic a n t  l i t  e a r in c re a se  in  th e  num ber o f p a n ic le s  w ith  e v e ry  

in c re m e n t o f n itro g e n  fro m  250 g to  1000 g N p e r tre e  p e r ye a r 

in  1990-91. B u t m  1991-92 th e  s ig n if ic a n t  response  was o n ly  up to  

500 g N p e r  tre e  p e r y e a r and when 1000 g N p e r tre e  p e r ye a r 

was a p p l ie d  th e re  was a m a rg in a l decrease  m  th e  num ber o f 

p a n ic le s  by  2  p e r ce n t.

E ffe c t o f P

P a p p l ic a t io n  s ig n if ic a n t lv  in c re a se d  th e  num ber o f 
2

p a n ic le s /m  in  b o th  th e  ye a rs  and mean in c re a se  was w o rke d  out 

to  be 184 p e r cen t o v e r no p h o sp h o ru s  a p p l ic a t io n  (T a b le  2 0 a ).

1 he c o n tra s ts  w o rke d  o u t betw een c o n tro l and le v e ls  o f P 

(A p p e n d ix  9) show ed th a t  a p p l ic a t io n  o f 125 g P2 ° 5  P®r  t re e  

p e r y e a r e x e rc is e d  i t s  e f fe c t  m  1990-91. However, in  1991-92 th e  

h ig h e s t le v e l  o f  500 g ^ 2 ^ 5  Pe r  tre e  Pe r  y e a r o n ly  p ro duced  

s ig m fic a n c e o v e r c o n tro l on p ro d u c t io n  o f p a n ic le s .

C om parison o f d i f fe r e n t  le v e ls  o f P show ed no s ig n if ic a n t  

d if fe re n c e  in  th e  p ro d u c t io n  o f p a n ic le s  in  b o th  th e  y e a rs . 

H ow ever in  1991-92, th e re  was a p ro g re s s iv e  l in e a r  in c re a se  in  

th e  num ber o f p a n ic le s  due to  in c re a se d  le v e ls  o f P a p p l ic a t io n .  

The in c re a se  fro m  P^ to  P^ le v e ls  w e re  w o rk e d  ou t to  be 16.5 

and 1 3 .5 , r e s p e c t iv e ly  fo r  1990-91 and 1991-92 (T a b le  2 0 c ).
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E ffe c t o f  K

*
T he  d a ta  in  T a b le  20a show ed  th a t  th e re  was s ig n if ic a n t

re sp o n se  to  K a p p l ic a t io n  b y  cashew  f o r  i t s  p a n ic le  p ro d u c t io n .
2

T he  mean in c re a s e  in  th e  num ber o f  p a n ic le s  p e r  m f o r  1990

91 and 1991-92 was e s tim a te d  to  be 197 p e r ce n t and when th e  

N e f fe c t  was s p l i t t e d  and com pared  w ith  c o n tro l (A p p e n d ix  9 ) 

i t  was o b s e rv e d  th a t  th e  s ig n if ic a n t  response  w as n o t show n

b y  th e  lo w e s t le v e l  o f  250 g KgO p e r  t r e e  p e r  y e a r b u t o n ly  

w ith  i t s  h ig h e r  le v e ls  o f 500 g and 1000 g o f  K^O p e r  t r e e  p e r  

y e a r .

The co m p a riso n  o f th e  e f fe c t  be tw een d i f fe r e n t  a p p l ie d

K le v e ls  show ed no s ig n i f ic a n t  d i f fe re n c e  (T a b le  2 0 d ) . H o w e ve r, 

th e  mean p ro d u c t io n  o f p a n ic le s  in  1990-91 and 1991-92 in c re a s e d  

in  l in e a r  o rd e r  fro m  8 .3  to  9 . 1  fro m  th e  lo w e s t to  h ig h e s t le v e ls  

o f K

R e la t io n s h ip  be tw een le a f  and  s o i l  n u tr ie n ts  and num ber o f p a n ic le s  
2p e r m

T h e  c o r r e la t io n  be tw een  le a f  N a t f lu s h in g ,  f lo w e r in g  and

f r u i t in g  and num ber o f p a n ic le s  had  show n th a t  o n ly  in  1991-92
2

a s ig n i f ic a n t  p o s i t iv e  r e la t io n s h ip  (R = 0 .5 7 1 ) be tw een le a f  N

a t f lo w e r in g  ( x )  and n um ber o f  p a n ic le s  ( y )  was o b s e rv e d , th e

$
re g re s s io n  e q u a tio n  b e in g  y -  2 .1 2  + 0 .0 7 2 x
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2
A t f lu s h in g ,  le a f  P con ten t was re la te d  s ig n i f ic a n t ly  (R = 

0 54) w ith  num ber o f p a n ic le s , w h ile  a t  f lo w e r in g  a p o s it iv e  non

s ig n if ic a n t  re la t io n s h ip  was o b s e rv e d  betw een them  (A p p e n d ix  14)

In  bo th  th e  y e a rs  a t f r u i t in g  s ig n if ic a n t  p o s it iv e  r e la t io n s h ip
2

was seen w ith  R = 0 .5 8  and 0 535 m  1990-91 and 1991-92, re s p e c t-
4

iv e ly ,  th e  re g re s s io n  e q u a tio n s  be ing  y  = 0 .11 + 0 .0 0 4 x  and 
s*

y = 0 .1 2  + 0 003x in  1990-91 and 1991-92, re s p e c t iv e ly  w h e re  y -  

num ber o f  p a n ic le s  and x -  le a f  P co n te n t.

The  re la t io n s h ip  betw een le a f  K co n ten t a t  f lu s h in g  and

flo w e r in g  in  b o th  th e  y e a rs  and num ber o f p a n ic le s  was p o s it iv e
2

n o n s ig n ific a n t (A p p e n d ix  14) w h ile  a p o s it iv e  s ig n if ic a n t  (R = 

0 .5 67 ) re la t io n s h ip  was o b ta in e d  w ith  le a f  K co n ten t a t  f r u i t in g  

in  1991-92.

C o r re la t io n  betw een s o i l  n u tr ie n ts  and num ber o f p a n ic le s  

was n o n s ig n if ic a n t,  even though  p o s i t iv e ,  in  b o th  th e  ye a rs  

(A p p e n d ix  15 ).

4 4 .1 .2 .  T e s t w e ig h t o f nu ts 

E ffe c t o f N

I t  can be seen fro m  T a b le  21a th a t  N a p p lic a t io n  s ig n i f i 

c a n t ly  in c re a s e d  th e  te s t  w e ig h t o f n u ts  b y  23 p e r  cen t and 25 

p e r  cen t in  1990-91 and 1991-92, r e s p e c t iv e ly  o v e r  c o n tro l.  T h is  

s ig n if ic a n t  e f fe c t  was n o tic e d  even fro m  th e  lo w e s t le v e l o f  N 

m  b o th  th e  ye a rs  (A p p e n d ix  10 ).
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T a b le  2 1 . E f fe c t  o f f e r t i l i z e r  management on te s t  w e ig h t ( g /n u t)  
o f  nu ts

a . C o n tro l v s  tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 4 0 7 .5 3 8 7 .5 397 .5

E f fe c t  due to n itro g e n 5 0 0 .3 * * 4 8 5 .8 * * 493.1

E f fe c t  due to p h o s p h o ru s 5 0 2 .3 * * 5 2 1 .7 * * 5 1 2 .0

E ffe c t  due to p o ta ss iu m 4 8 2 .3 * * 5 1 0 .8 * * 4 9 6 .6

b . N le v e ls

N1 5 3 5 .6 54 7 .5 5 4 1 .5

N2 5 6 0 .7 5 6 4 .2 56 2 .4

M3 597 .7 6 1 9 .2 608 .2

CD ( 0 . 0 5 ) 29 .69 33 83

c . P le v e ls

P 1 539.1 5 4 7 .5 54 3 .3

P2 56 8 .6 5 9 9 .4 5 8 4 .0

P3 5 8 5 .8 5 9 8 .9 592 .4

CD (0 .0 5 ) NS 33 .83

d .. K le v e ls

K 1 5 2 4 .7 5 3 2 .8 528 .7

K2 5 5 7 .5 6 0 0 .0 5 8 3 .8

K3 6 1 1 .3 613 .1 612 .2

CD (0 .0 5 ) 2 9 .69 3 3 .8 3

* *  Denotes s ig n ifica n t d iffe rence  w ith  contro l a t 1 per cent le ve l
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C om paring  th e  Levels o f N, i t  was seen th a t  th e  s ig n if ic a n t 

inc rea se  in  te s t w e ig h t o f nuts was n o tice d  when th e  N le v e l 

was inc reased  fro m  500 to  1000 g N p e r tre e  pe r ye a r m  1990-'91 

and 1991 - '  92, re s p e c t iv e ly  (T a b le  2 1 b ) . The p e r cent inc rea se  

was w o rked  out to  be 11 and 13 p e r cen t, r e s p e c t iv e ly  in  1990

91 and 1991-92 when th e  N le v e l was inc reased  fro m  250 g to  

1000 g N p e r tre e  p e r y e a r.

E ffe c t o f P

P a p p lic a t io n  had a lso  p roduced  s ig n if ic a n t  inc rea se  in  

te s t w e ig h t o f  nu ts in  bo th  th e  ye a rs  (T a b le  2 1 a ) . The te s t 

w e ig h t o f  nuts in c rea se d  by  94 .8  g and 134.2 g , re s p e c t iv e ly  

in  1990-91 and 1991-92 due to  P a p p lic a t io n .  Even th e  lo w e s t 

le v e l o f  125 g P2<-1̂  Pe r  tre e  Pe r  y e a r p roduced  th e  s ig n if ic a n t 

in c rea se  (A p p e n d ix  10 ).

S ig n if ic a n t d if fe re n c e  between le v e ls  o f P was obse rve d

in  1991-92 o n ly .  The  s ig n if ic a n t d if fe re n c e  was n o tic e d  between

P 1 and P2> The te s t w e ig h t o f nuts in c rea se d  b y  5 1 .9  g when

th e  P a p p lic a t io n  was inc rea se d  fro m  125 g to  250 g P 0  pe r
2 5

tre e  p e r y e a r (T a b le  2 1 c ) .

E ffe c t o f K

I t  can be o b se rve d  fro m  T a b le  21a th a t K a p p lic a t io n  a lso

s ig n if ic a n t ly  inc rea se d  th e  te s t w e ig h t o f nuts in  bo th  th e  yea rs
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by  18 p e r ce n t and 3 1 .8  p e r  cen t r e s p e c t iv e ly  and th e  e ffe c t

was e v id e n t w ith  th e  lo w e s t le v e l o f K (A p p e n d ix  1 0 ).

The le v e ls  o f K a ls o  show ed s ig n if ic a n t  d if fe re n c e  w ith

te s t  w e ig h t o f nu ts  in  b o th  th e  ye a rs  (T a b le  2 1 d ) . The  s ig n if ic a n t  

in c re a se  o f 33 g and 54 g in  te s t w e ig h t o f nu ts  was seen w ith

e v e ry  in c re m e n t in  K a p p lic a t io n  fro m  250 g to  1000 g I^ O  p e r 

tre e  p e r y e a r m  1990-91, W h ile  in  1991-92 s ig n if ic a n t  in c re a se  

was o b s e rv e d  when th e  K a p p lic a t io n  was in c re a se d  fro m  250 g

to  500 g KgO p e r t re e  p e r y e a r . F u r th e r  in c re a se  in  K had no

s ig n if ic a n t  e f fe c t on te s t  w e ig h t o f n u ts .

4 .4 .2 .  Y ie ld  and re la te d  c h a ra c te rs

4 4 .2 .1 .  Y ie ld  o f p la n ts

E ffe c t o f N

N a p p lic a t io n  p ro d u ce d  s ig n if ic a n t  e f fe c t on y ie ld  o f p la n ts  

in  b o th  th e  ye a rs  o v e r c o n tro l (T a b le  2 2 a ). The  y ie ld  o f p la n t 

in c re a se d  b y  4 .3  kg  and 4 .4  kg o v e r no n itro g e n  in  1990-91 and 

1991-92, r e s p e c t iv e ly  (F ig .  6 ) .  H o w eve r, th e  response  was n o tic e d  

fro m  500 g N p e r tre e  p e r  y e a r m  1991-92 (A p p e n d ix  1 0 ).

S ig n if ic a n t in c re a se  betw een le v e ls  o f  N was n o tic e d  m  

bo th  th e  y e a rs . T h e re  was s ig n if ic a n t  in c re a se  o f 9 3  p e r  cent 

due to  in c re a s e d  le v e l  o f  N fro m  250 g to  500 g N p e r tre e  p e r 

ye a r in  1990-91. F u r th e r  in c re a se  in  n itro g e n  d id  no t c o n tr ib u te  

to  h ig h e r  y ie ld .  In  1991-92 s ig n if ic a n t  in c re a se  o f 36 p e r cen t
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T a b le  22. E ffe c t o f f e r t i l i z e r  management on y ie ld  ( k g / t r e e )  o f 
p la n ts

a. C o n tro l vs tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 1.1 1 .3 1.2

E ffe c t due to n itro g e n 5 .A* 5 .7 * * 5 .6

E ffe c t due to p h o sp h o ru s 4 .0 4 .9 * 4 .5

E ffe c t  due to p o tass ium 4 .6 * 4 .1 4 .4

b . N le v e ls

N 1 4 .3 5 .3 4 .8

N2 8 .3 7 .2 7 .8

N3 8 .2 7 .4 7 .8

CD (0 .0 5 ) 1.22 1.06

c . P le v e ls

P 1 6 .2 5 .7 6 .0

P2 6 .6 6 .5 6 .6

P3 8 .0 7 .6 7 .8

CD (0 .0 5 ) NS NS

d . K le v e ls

K 1 6 .4 6 .1 6 .3

K2 7 .1 6 .8 7 .0

K3 7 .3 8 .9 8.1

CD (0 .0 5 ) NS NS

* *  D eno tes  s ig n i f i c a n t  d i f f e r e n c e  w i t h  c o n t r o l  a t  1 p e r  c e n t le v e l
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F ig . 6 . R e la tio n sh ip  between le v e ls  o f N, P and K and y ie ld  
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was n o tice d  fo r  th e  inc rease  o f N to  500 g N p e r tre e  pe r yea r 

from  lo w e s t le v e l (T a b le  2 2 b ).

E ffe c t o f P

The T ab le  22a show ed th a t s ig n if ic a n t response to  a p p lie d

P was o n ly  d u rin g  1991-92 and th is  inc rease  was obse rved  a t 

the  h ig h e s t le v e l o f 500 g ^ 2 ^ 5  Pe r tre e  P0 r y ear (A p p e n d ix  10).

No s ig n if ic a n t d iffe re n c e  was n o tice d  between le v e ls  o f

P in  bo th  th e  yea rs  (T a b le  2 2 c ). H ow ever, an in c re a s in g  tre n d

was n o tice d  w ith  in c re a s in g  le v e ls  o f P m  both  th e  yea rs  (F ig . 6 ) .

E ffe c t o f K

K a p p lic a t io n  had s ig n if ic a n t e ffe c t on y ie ld  o f p la n ts  o n ly  

in  1990-91 and th e  increase  was w o rke d  out to  be 319 p e r cent 

(T a b le  2 2 a ).

The le v e ls  o f K d id  no t show s ig n if ic a n t d iffe re n c e  between 

them in  b o th  th e  y e a rs . H ow ever, s im ila r  to  P an in c re a s in g

tre n d  was ob se rve d  (T a b le  2 2 d ) .

R e la tio n sh ip  between le a f and s o i l  n u tr ie n ts  and y ie ld

S ig n if ic a n t p o s it iv e  re la t io n s h ip s  w ere o b se rve d  between 

le a f N (R = 0 .516) and P (R = 0 .555 ) a t f lo w e r in g  and y ie ld  

in  1991-92 and le a f N (R^ = 0 .548 ) a t f r u i t in g  d u r in g  1990-91
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(F ig .  7) and le a f P (R2 = 0 .554) a t f r u i t in g  in  1991-92 ( F ig .8) 

and y ie ld ,  m  a s tu d y  o f c o rre la t io n  between le a f  n u tr ie n ts  a t 

f lu s h in g ,  f lo w e r in g  and f r u i t in g  and y ie ld  In  a l l  th e  o th e r  cases 

a p o s it iv e  n o n s ig n ific a n t re la t io n s h ip  was o b se rve d  (A p p e nd ix

14). Lea f K a lso  de ve lo pe d  a p o s it iv e  n o n s ig n ific a n t re la t io n s h ip  

a t a l l  etages w ith  y ie ld  (F ig .  9 ) .

A p o s it iv e  n o n s ig n ific a n t re la t io n s h ip  was o b se rve d  between 

s o il n u tr ie n ts  and y ie ld  in  bo th  th e  y e a rs , in  genera l (A p p e n d ix

15) . B u t s o i l  N con ten t showed a n e g a tive  re la t io n s h ip  w ith  y ie ld  

in  1990-91.

4 .4 .2 .2 .  Nut volume 

E ffe c t o f  N

The T a b le  23a show ed s ig n if ic a n t  inc rease  o f 22 p e r cent 

and 28 p e r  cen t in  nut volum e o v e r c o n tro l due to  N a p p lic a t io n  

in  1990-91 and 1991-92, re s p e c t iv e ly .  The s ig n if ic a n t  inc rease

was n o tice d  from  th e  lo w e s t le v e l in  b o th  th e  ye a rs  (A p p e n d ix  11).

C om paring le v e ls  o f N, i t  was seen th a t  th e  s ig n if ic a n t

s teady in c rea se  o f 0 .4  c c /n u t was o b se rve d  w ith  e v e ry  inc rem en t 

o f n itro g e n  a p p lic a t io n  in  1990-91. But in  1991-92 th e  s ig n if ic a n t

d iffe re n c e  was seen w ith  in c re a s in g  N le v e l from  500 g to  1000

g N p e r tre e  p e r y e a r. The nut vo lum e a t N1 was on p a r w ith  

N2 (T a b le  2 3 b ).
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T a b le  2 3 . E f fe c t  o f  f e r t i l i z e r  m anagem ent on n u t v o lu m e  (c c ^ n u t)

a . C o n tro l v s  tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 4 .2 4 0 4 .1

E ffe c t  due to  n it ro g e n 5 .1 * * 5 .1 * * 5 .1

E f fe c t  due  to  p h o s p h o ru s 5 . 1 * ' 5 .4 * * 5 .3

E f fe c t  due  to  p o ta s s iu m 4 .9 * * 5 .3 * * 5 .1

b .  N le v e ls

N 1
5 .4 5 .8 5 .6

N 2
5 .8 5 .8 5 .8

N3 6 . 2 6 .4 6 .3

CD (0 .0 5 ) 0 .2 5 0 .3 1

c . P le v e ls

P 1
5 .5 5 .7 5 .6

P 2
5 .8 6 . 1 6 . 0

P3 6 . 1 6 . 1 6 . 1

CD (0 .0 5 ) 0 .2 5 NS

d .  K le v e ls

K 1
5 .4 5 .5 5 .4

K 2
5 .7 6 . 1 5 .9

K3 6 . 2 6 .3 6 .3

CD (0 .0 5 ) NS NS

* *  D enotes s ig n i f ic a n t  d i f fe r e n c e  w it h  c o n t r o l  a t  1 p e r  c e n t le v e l
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E r fe c t o f  P

T h e  s ig n i f ic a n t  in c re a s e  o f 0 .9  cc  and 1 .4  cc  in  n u t vo lu m e

w as p ro d u c e d  due to  P a p p l ic a t io n ,  in  1990-91 and 1991-92  re s p e c t 

i v e l y .  T h is  c o rre s p o n d e d  to  22 p e r  c e n t and 35 p e r  c e n t in c re a s e  

in  n u t vo lu m e  due to  P a p p l ic a t io n  (T a b le  2 3 a } .  T h e  s ig n i f ic a n t

e f fe c t  w as seen fro m  th e  lo w e s t le v e l  i t s e l f  (A p p e n d ix  11)

In  1990-91 th e  s ig n i f ic a n t  d i f fe re n c e  was n o t ic e d  be tw e en

le v e ls  o f  P T h e re  was s ig n i f ic a n t  in c re a s e  w i t h  e v e ry  in c re m e n t

o f  P a p p l ie d .  E v e n th o u g h  n u t v o lu m e  o f  6 .1  cc  w as p ro d u c e d  

a t  th e  h ig h e s t  le v e l  o f  P in  b o th  th e  y e a rs ,  th e  le v e ls  o f  P 

f a i le d  to  r e g is te r  s ig n i f ic a n t  d i f fe re n c e  in  1991-92 (T a b le  2 3 c ) .

E lfe c t  o f  K

K a p p l ic a t io n  a ls o  p ro d u c e d  s ig n i f ic a n t  in c re a s e  o f  17 p e r

cen t and 33 o e r c e n t in  n u t v o lu m e  in  1990-91 and  199 1-9 2 ,

r e s p e c t iv e ly  o v e r  c o n t ro l (T a b le  2 3 a ) .  S im i la r  to  N and P , lo w e s t

le v e l  o f  K was s u f f ic ie n t  to  p ro d u c e  s ig n i f ic a n t  in c re a s e  (A p p e n d ix

1 1 )

T he  le v e ls  o f  K d id  n o t p ro d u c e  a n y  s ig n i f ic a n t  d if fe re n c e

in  n u t vo lu m e  m  b o th  th e  y e a rs .  H o w e v e r an in c re a s in g  t r e n d  

w as n o t ic e d  w ith  in c re a s in g  le v e ls  o f  K (T a b le  2 3 d ) .
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4 4 .2 .3  P ro te in  conten t o f k e rn e l 

E ffe c t o f N

N a p p lic a t io n  in flu e n c e d  th e  p ro te in  con ten t o f kenne ls  

in  b o th  th e  ye a rs  o v e r c o n tro l (T a b le  24a) N a p p lic a t io n  

accounted fo r  an in c re a se  o f 31 p e r ce n t and 26 p e r cent o v e r 

no n itro g e n  a p p l ic a t io n  T h is  in c re a se  was n o tic e d  even fro m  th e

lo w e s t le v e l o f N (A p p e n d ix  11 ).

From  T a b le  24b i t  is  c le a r  th a t th e re  was s ig n if ic a n t

d if fe re n c e  betw een le v e ls  o f N in  b o th  th e  y e a rs . In  1990-91 th e

in c re a se  in  N le v e l fro m  to  N2  a lone p ro d u ce d  s ig n if ic a n t

d if fe re n c e  b u t a t no d if fe re n c e  was o b s e rv e d . In  1991-92

s ig n if ic a n t  in c re a se  in  p ro te in  con ten t was n o tic e d  when th e  N 

le v e l was in c re a se d  fro m  250 g to  500 g N p e r tre e  p e r ye a r 

The p ro te in  con ten t a t  500 g N p e r  t re e  p e r y e a r was on p a r

w ith  1000 g N p e r tre e  p e r y e a r.

E f fe r t  o f P

The T a b le  24a show ed th e  s ig n if ic a n t  in c re a se  of abou t 

2 o p e r ce n t in  p ro te in  con ten t o f k e rn e ls  in  b o th  th e  ye a rs  due

to  P a p p lic a t io n  o v e r c o n tro l.  T h is  s ig n if ic a n t  d if fe re n c e  was 

n o tice d  even from  th e  lo w e s t le v e l o f 125 g P 0 .  p e r t re e  p e r
O

y e a r (A p p e n d ix  1 1 )

The le v e ls  o f P fa i le d  to  re c o rd  any s ig n if ic a n t  d if fe re n c e  

in  b o th  th e  ye a rs  H ow ever p ro te in  co n te n t in c re a se d  b y  1 .2  p e r
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T a b le  24. E ffe c t o f f e r t i l i z e r  
k e rn e ls

management on p ro te in  con ten t (%) o f

a . C o n tro l vs tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 18.9 18.4 18.6

E ffe c t due to n itro g e n 2 4 .7 * * 2 3 .2 * * 24 .0

E ffe c t due to p h o sp h o ru s 2 3 .6 * * 2 3 .0 * * 23 .3

E ffe c t due to po tass ium 2 3 .4 * * 2 2 . 0 * * 22 .7

b . N le v e ls

N 1
2 3 .3 2 2 . 8 23.1

N 2
2 5 .3 2 5 .6 25 .5

N3 2 5 .9 25 .6 25 .8

CD (0 .0 5 ) 0 .9 8 1 . 0 2

c . P le v e ls

P 1
24 .7 2 3 .6 2 4 .2

P 2
2 4 .7 2 4 .6 24 .7

P3 2 5 .0 25 .7 25 .4

CD (0 .0 5 ) NS NS

d . K le v e ls

K 1 2 4 .9 2 4 .8 24 .9

K 2 2 4 .5 24 .8 2 4 .7

K3 25.1 24 .3 24 .7

CD (0 .0 5 ) NS NS

* *  Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l a t 1 p e r  cent le v e l



9o

cent and A . 6  p e r cent re s p e c t iv e ly  in  1990-91 and 1991-92 (T a b le  

2Ac) .

E ffe c t o f K

I t  is  c le a r from  T ab le  2Aa th a t th e re  was s ig n if ic a n t increase  

due to  K a p p lic a t io n  o v e r c o n tro l in  bo th  th e  y e a rs . The p ro te in  

content was increased  to  23 pe r cent and 22 p e r cent com pared 

to  19 p e r cent and 18 p e r cent a t c o n tro l in  1990-91 and 1 9 9 1 - '9 2 , 

r e s p e c t iv e ly . The lo w e s t le v e l i t s e l f  showed th e  s ig n if ic a n t e ffe c t 

(A p p e n d ix  11 ).

T ab le  2 Ad re v e a le d  no s ig n if ic a n t  d if fe re n c e  between le v e ls  

of K . An in c re a s in g  tre n d  was ob se rve d  in  bo th  th e  ye a rs  w ith  

increase  in  K a p p lic a t io n .

A .A .2 .A. F r u i t  w e ig h t 

E ffe c t o f N

I t  can be seen fro m  T ab le  28a th a t  th e  mean increase  in  

f r u i t  w e ig h t due to  N a p p lic a t io n  w e re  3 5 .7  p e r cen t and 36.9  

pe r cent in  1990-91 and 1991-92, re s p e c t iv e ly .  The s ig n if ic a n t 

d iffe re n c e  w ith  c o n tro l was deve loped  fro m  le v e l i t s e l f  in  

bo th  th e  yea rs  (A p p e n d ix  1 2 ) .

C om paring th e  le v e ls  o f N, th e  s ig n if ic a n t  increase  

was o b ta in e d  w ith  e v e ry  increm en t in  n itro g e n  le v e l in  1990-91.
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T a b le  25 . E ffe c t o f f e r t i l i z e r management on f r u i t  w e ig h t ( g / f r u i t )

a . C o n tro l v s tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 40-0 36 .5 38.3

E ffe c t due to  n itro g e n 5 4 .3 * * 5 0 .0 * * 52 .2

E ffe c t due to  p h o sp h o ru s 4 7 .7 * * 5 4 ,3 * * 5 1 .0

E ffe c t due to  po tass ium 4 8 .2 * * 4 9 .3 * * 4 8 .8

b . N le v e ls

N 1
52.1 57 .7 5 4 .9

N 2
60.1 57 .6 58 .8

N3 6 3 .6 58 .9 6 1 .2

CD (0 .0 5 ) 3 .06 f f i

c . P le v e ls

P 1
54 .8 5 1 .8 53 .3

P 2
61 .4 6 0 .0 60 .7

P3 5 9 .6 62 .5 61 .0

CD (0 .0 5 ) 3 .06 NS

d . K le v e ls

K 1
58 .4 5 6 .2 57 .3

K 2
58.1 5 8 .4 58 .2

K3 59 .2 5 9 .7 5 9 .4

CD (0 .0 5 ) ' NS NS

* *  Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l a t 1  p e r cen t le v e l
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In  1991-92 th e re  was in c re a se  in  f r u i t  w e ig h t fro m  5 7 .7  g to  5 8 .9  g 

w ith  in c re a se  in  Level o f N fro m  250 g to  1000 g N p e r tre e  p e r 

ye a r (T a b le  2 5 b ) ,

E ffe c t o f P

T he  mean in c re a se  o f  f r u i t  w e ig h t o f 7 .7  g and 17.8 g 

was found  to  be s ig n if ic a n t  (T a b le  25a) due to  P a p p lic a t io n

o v e r c o n tro l in  1990-91 ana 1991-92, r e s p e c t iv e ly .  The lo w e s t 

le v e l o f 125 g P 2 0 ^  p e r  tre e  p e r y e a r was found  to  re c o rd  th e  

s ig n if ic a n t  e f fe c t  (A p p e n d ix  12 ).

The s ig n if ic a n t  d if fe re n c e  betw een le v e ls  o f N was o b se rve d  

in  1990-91 o n ly .  T h e re  was s ig n if ic a n t  in c re a se  in  f r u i t  w e ig h t 

by  6 .5  g w ith  in c re a se  in  le v e l o f P fro m  to  P^. W ith  fu r th e r  

Increase  to  P3  caused a decrease  b y  2 .8  g in  1990-91. But in

1991-92 even though  th e re  was no s ig n if ic a n t  d if fe re n c e  betw een 

le v e ls  o f P th e  f r u i t  w e ig h t in c re a se d  fro m  5 1 .8  g to  6 2 .5  g w ith  

Inc reased  le v e ls  o f P (T a b le  2 5 c ).

E ffe c t o f K

K a p p l ic a t io n  b ro u g h t abou t a s ig n if ic a n t  in c re a s e  o f 2 0 .5  

p e r cen t and 35 p e r ce n t o v e r no K a p p lic a t io n  (T a b le  25a) m  

1990-91 and 1991-92, r e s p e c t iv e ly .  250 g K20  p e r  tre e  p e r y e a r 

p ro d u ce d  th is  s ig n if ic a n t  e f fe c t  in  b o th  th e  y e a rs  (A p p e n d ix  1 2 ).
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C om parison o f le v e ls  o f K re v e a le d  th a t  th e re  was no 

s ig n if ic a n t  d if fe re n c e  betw een le v e ls  o f K . H ow eve r, f r u i t  w e ig h t 

in c re a se d  w ith  in c re a s in g  le v e ls  o f K (T a b le  2 5 d ) .

4 .4 .2 .5 .  F r u i t  vo lum e 

E ffe c t o f  N

T a b le  26a show ed th e  s ig n if ic a n t  in flu e n c e  o f N on f r u i t  

vo lum e in  b o th  th e  y e a rs . T he  p e rc e n t in c re a se  w o rke d  ou t to  

be 2 0 .9  p e r cen t and 30 p e r cen t in  1990-91 and 1991-92, re s p e c t

iv e ly  o v e r  c o n tro l.  A p p lic a t io n  o f 250 g N p e r tre e  p e r y e a r 

was enough to  p ro duce  s ig n if ic a n t  in c re a s e  in  f r u i t  vo lum e in  

bo th  th e  y e a rs  (A p p e n d ix  12 ).

C om parison  o f le v e ls  o f N re v e a le d  s ig n if ic a n t  d if fe re n c e  

betw een le v e ls  in  1990-91 o n ly .  When th e  N le v e l  was in c re a se d  

fro m  250 g to  500 g N p e r tre e  p e r y e a r th e  f r u i t  vo lum e in c re a se d  

s ig n if ic a n t ly  fro m  5 5 .4  cc to  6 4 .0  cc T h is  c o rre sp o n d e d  to  

8  p e r  ce n t in c re a se  in  f r u i t  vo lum e . B u t fu r th e r  in c re a se  was 

no t s ig n if ic a n t .  E venthough th e re  was no s ig n if ic a n t  d if fe re n c e  

betw een le v e ls ,  an in c re a s in g  tre n d  was o b s e rv e d  in  1991-92 

(T a b le  2 6 b ) .

E ffe c t o f P

The mean in c re a se  o f 17 .4  p e r  ce n t and 3 5 .3B p e r cent 

in  f r u i t  vo lum e was o b s e rv e d  due to  P a p p lic a t io n  o v e r  c o n tro l



99

T ab le  26 . E ffe c t o f  f e r t i l i z e r  m anagement on f r u i t  vo lu m e  ( c c / f r u i t )

a . C o n tro l v s tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 4 3 .0 3 9 .0 4 1 .0

E ffe c t due to n itro g e n 5 4 .0 * * 5 3 .8 * * 5 3 .9

E ffe c t due to p h o s p h o ru s 5 0 .5 * * 5 2 .8 * * 5 1 .7

E ffe c t due to p o ta ss iu m 5 1 .0 * * 5 0 .7 * * 5 0 .9

b . N le v e ls

N 1
5 5 .4 5 8 .2 5 6 .8

N 2
6 4 .0 6 0 .4 6 2 .2

N3 6 6 .4 5 7 .8 62 .1

CD (0 .0 5 ) 2 .9 3 NS

c P le v e ls

P 1
5 8 .0 5 5 .7 5 6 .9

P 2
6 3 .8 5 9 .9 6 1 .9

P3 63.1 6 0 .8 6 1 .9

CD (0 .0 5 ) 2 .9 3 NS

d . K le v e ls

K 1 5 8 .7 5 4 .7 5 6 .7

K 2 6 1 .7 5 9 .8 6 0 .8

K3 6 5 .4 6 1 .9 6 3 .6

CD (0 .0 5 ) NS NS

* *  Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l a t 1 p e r  ce n t le v e l
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in  1990-91 and 1991-92, re s p e c t iv e ly  (T a b le  26a) and th is  s ig n i f i 

can t in c re a se  was e v id e n t fro m  125 g P2 ^ 5  p e r t re e  Pe r yea r 

(A p p e n d ix  12) .

In  1990-91 a s ig n if ic a n t  d if fe re n c e  was o b s e rv e d  between

P 1 and P2  and th e  in c re a s e  due to  500 g P2° 5  p e r t re e  p e r ye a r 

was no t s ig n if ic a n t .  The le v e ls  o f P d id  n o t b r in g  abou t a 

s ig n if ic a n t  d if fe re n c e  in  1991-92 even though  f r u i t  vo lum e in c re a se d  

from  5 5 .7  cc to  6 0 .8  cc w ith  h ig h e r  le v e ls  o f P (T a b le  2 6 c ).

E ffe c t o f K

T a b le  26a show ed th a t  th e re  was s ig n if ic a n t  in c re a se  o f

8 .0  cc  and 1 1 .7 c c  in  f r u i t  vo lum e due to  K a p p lic a t io n  in  1990-91 

and 1991-92, r e s p e c t iv e ly  and lo w e s t le v e l  o f K show ed th is  

s ig n if ic a n t  e f fe c t in  b o th  th e  y e a rs  (A p p e n d ix  12) .

The le v e ls  o f K fa i le d  to  re c o rd  any s ig n if ic a n t  in c re a se  

in  f r u i t  vo lum e in  b o th  th e  y e a rs . H ow ever an in c re a s e  o f 6 .7  cc 

and 7 .2  cc was o b s e rv e d  m  1990-91 and 1991-92, r e s p e c t iv e ly  

due to  in c re a se d  le v e ls  o f  K (T a b le  2 6 d ) .

4 .4 . 2 . 6 . T o ta l s o lu b le  s o l id s  o f a p p le  

E ffe c t o f N

From  T a b le  27a i t  is  e v id e n t th a t  N a p p lic a t io n  re c o rd e d  

a s ig n if ic a n t  in c re a se  o f 10.75 p e r ce n t and 3 6 .3  p e r  cen t in  1990-91 

and 1992-92, r e s p e c t iv e ly  o v e r c o n tro l.  T h is  s ig n if ic a n t  e f fe c t
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T a b le  27. E ffe c t o f  f e r t i l i z e r  management on TSS (%) o f a p p le

a . C o n tro l vs tre a tm e n t 1990-91 1991-92 Mean

C o n tro l 9 .3 8 . 8 9 .0

E ffe c t due to n itro g e n 1 0 .3 * * 1 2 . 0 * * 1 1 . 2

E ffe c t due to p h o sp h o ru s 1 0 . 1 * * 1 2 .5 * * 11.3

E ffe c t due to po tass ium 9 .3 * * 1 1 .3 * * 10.3

b . N le v e ls

N 1
10.9 11.7 11.3

N 2
1 2 . 0 1 2 . 0 1 2 . 0

N3 1 2 . 8 1 2 . 2 12.5

CD (0 .0 5 ) 0 .77 0 .2 4

c. P le v e ls

P 1
11.3 11.7 11.5

P 2
12.7 12.3 12.5

P3 11.7 1 1 . 8 1 1 . 8

CD (0 .0 5 ) 0 .77 0 24

d.. K le v e ls

K 1
11.3 1 1 . 8 1 1 . 6

K 2
1 2 . 1 1 1 . 8 1 2 . 0

K3 1 2 . 2 1 2 . 1 1 2 . 2

CD (0 .0 5 ) NS NS

* *  Denotes s ig n if ic a n t  d if fe re n c e  w ith  c o n tro l a t 1 p e r-  cen t le v e l
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was o b s e rv e d  fro m  N3  le v e l in  1990-91 w h ile  lo w e s t le v e l  i t s e l f

p ro duced  th e  same e ffe c t m  1991-92 (A p p e n d ix  13 ).

T he  le v e ls  o f N show ed s ig n if ic a n t  d if fe re n c e  in  b o th  the  

y e a rs . The s ig n if ic a n t  in c re a se  o f  9 .1  p e r cen t was o b se rve d  

when th e  N le v e l was in c re a se d  fro m  to  Ng. But fu r th e r  in c re a se  

to  d id  not p ro d u ce  s ig n if ic a n t  in c re a se  on TSS o f a p p le

(T a b le  2 7 b ).

E ffe c t o f P

The P a p p lic a t io n  p ro duced  a s ig n if ic a n t  in c re a se  to  10.1

p e r ce n t and 12.5 p e r cen t o v e r 9 .3  p e r  cent and 8 . 8  p e r cent

a t c o n tro l in  1990-91 and 1991-92, r e s p e c t iv e ly  (T a b le  2 7 a ). The

s ig n if ic a n t  e f fe c t was n o tic e d  fro m  P  ̂ le v e l in  1990-91 w h ile  i t

was o b s e rv e d  a t 125 g ^2^5 ^ e r  t re e  p e r y e a r in  1991-92 

(A p p e n d ix  1 3 ).

T h e re  was s ig n if ic a n t  d if fe re n c e  betw een le v e ls  o f P in  

b o th  th e  y e a rs . The tre n d  o f v a r ia t io n  o f in c re a se  u p to  P  ̂ le v e l  

and fu r th e r  decrease  a t  P3  le v e l was a ls o  found  to  be s im i la r

in  b o th  th e  y e a rs  (T a b le  2 7 c ) .

E ffe c t o f K

K a p p lic a t io n  s ig n if ic a n t ly  in c re a s e d  th e  TSS o f  a p p le  to

9 .3  p e r cen t and 11.3  p e r cen t com pared  to  9 .2  p e r cent and

8 . 8  p e r cen t a t c o n tro l in  1990-91 and 1991-92, r e s p e c t iv e ly
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(T a b le  2 7 a ). T h is  in c re a s e  was e v id e n t  fro m  f< 2  le v e l  in  1990

91 w h ile  fro m  K le v e l  in  1991-92 (A p p e n d ix  1 3 ).

The le v e ls  o f K fa i le d  to  re c o rd  any s ig n if ic a n t  in c re a s e  

in  TSS o f a p p le  in  b o th  th e  y e a rs  (T a b le  2 7 d ) .

In te ra c t io n  o f n u tr ie n ts

T he  s ig n if ic a n t  in te ra c t io n s  be tw een  N and P ; and N and

K w e re  n o tic e d  in  r e la t io n  to  TSS o f a p p le  in  1991 -92 . In

p resence  o f 250 g P2 ° 5  p e r  tre e  p e r  y e a r m axim um  TSS o f  13

p e r cen t was re c o rd e d  a t th e  h ig h e s t le v e l  o f N and in  p resence

o f K „ le v e l a ls o  (500 g K „ 0 / t r e e / y e a r )  TSS was m axim um  a t N ,
2  & j

l e v e l .  The  m axim um  v a lu e  o f 13 p e r  cen t TSS was o b s e rv e d  a t 

th e  n ig h e s t le v e l  o f N in  c o m b in a tio n  w ith  second le v e l  o f P .

The s im i la r  in te ra c t io n  was re c o rd e d  fo r  N and K too

4 . 5 .  C r i t ic a l  le v e l  of n u trie n ts

C r i t ic a l  le v e ls  o f  n u tr ie n ts  w e re  c a lc u la te d  fro m  second
2

o rd e r  re g re s s io n  e q u a tio n  (y  = a + b x  + cx  ) a t th r e e  d i f fe r e n t

stages o f g ro w th  (T a b le  2 9 ) .  The s lo p e  o f th e  e q u a tio n  in d ic a te d

th e  c r i t i c a l  le v e l .  A l l  th e  re g re s s io n  e q u a tio n s  re s u lte d  m  s ig n i f i -
2

can t R v a lu e  o f  m ore  th a n  0 .9 .  T he  h ig h e s t v a lu e  o f c r i t i c a l

c o n c e n tra tio n s  com pu ted  f o r  N, P and K w e re  o b s e rv e d  a t f lo w e r in g .  

C r i t ic a l  le v e l  was c a lc u la te d  fro m  a range  o f 1 .93  to  3 02 p e r 

cen t fo r  le a f  N, 0 .0 7 2  to  0 159 p e r ce n t f o r  le a f  P and 0 .5 2  to

1 .48  p e r ce n t f o r  le a f  K.
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T a b le  2 8 . In te ra c t io n s  o f  n u tr ie n ts  on T .S .S . o f  a p p le

_________________N x  P____________________________   N x K_______

^1 ^ 2  ^3  T o ta l ^ 2  ^ 2  T o ta l

P 1 11.33 11 .93  11 .93  11 .73  K 12 .50  11 .28  11 .76  11.85

P2 11 .73  12.31 12 .88  12.31 K2 10 .93  12 .45  12.10 11.82

P3 11 .93  11 .65  11 70 11 .76  K3 11 .56  12 .16  12 .65  12.12

T o ta l 11 .66  11 .96  12 .17
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4 . 6 .  Y ie ld  p re d ic tio n  based on f o lia r  n u trie n t le v e ls

Y ie ld  p re d ic t io n  e q u a tio n  d e v e lo p e d  by  M athew (1990) when

f i t t e d  to  th e  d a ta  on le a f n u tr ie n t co n te n ts  and i t s  r a t io  o b se rve d
2

in  th is  s tu d y  y ie ld e d  a v e ry  lo w  R show ing  a poo r f i t .  Hence

a new p re d ic t io n  e q ua tion  was a r r iv e d  a t by  a s te p w is e  s e le c tio n

o f e x p la n a to ry  v a r ia b le s  and a n a ly s is  o f t h e i r  c o n tr ib u t io n  a t

e v e ry  s tage .

In  th is  s te p w is e  re g re s s io n  p ro c e d u re , e ig h te e n  e x p la n a to ry  

v a r ia b le s  w ere  s e le c te d  i n i t i a l l y  The o u tp u t o f th e  e x p la n a to ry  

v a r ia b le s  w ere

Y = -6 5 .6 2  + 0 051x_ -  1 .2 1 6 x . -  1 498x_ + 0 .9 6 2 x , + 0 .9 6 2 x c£. Z O H 5

-  0 .1 6 7 x g + 0 .2 0 9 x ? -  0 689xg + 0 .3 2 1 x g + 0 .8 1 4 x 1Q + 2 .348x .|1

+ 0 .4 7 6 x 1o + 0 .122x._ , + 0 . 1 12x. . + 0 . 1 5 4 x „  + 0 .1 4 2 x 1= +12 13 14 15 16

1 .3 9 4 x 1 7  + 1 .2 4 x 1g

Y -  y ie ld

X 1 -  N con ten t o f Leaf a t flu s h in g

X2 -  P con ten t o f le a f a t f lu s h in g

X3 -  K con ten t o f le a f a t f lu s h in g

X4 -  N /P  r a t io o f le a f a t f lu s h in g

X5 -  N /K  r a t io o f le a f a t f lu s h in g

X6 -  K /P  r a t io o f le a f a t f lu s h in g

X7 -  N con ten t o f le a f a t f lo w e r in g

X8 -  P con ten t o f le a f a t f lo w e r in g

X9 -  K con ten t o f le a f a t f lo w e r in g
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X
o

1 N /P r a t io o f le a f a t f lo w e r in g

X 11 -
N /K r a t io o f le a f a t f lo w e r in g

X 12 ~
K /P r a t io o f le a f a t f lo w e r in g

X 13 - N c o n te n t o f le a f a t f r u i t in g

X 14 " P c o n te n t o f le a f a t f r u i t in g

X 15 ' K c o n te n t o f le a f a t f r u i t in g

X 16 ~ N /P r a t io o f le a f a t f r u i t i n g

1r-
X N /K r a t io o f le a f a t f r u i t i n g

X 18 K /P r a t io o f le a f a t f r u i t i n g

S u b s e q u e n tly , e l im in a t in g  th e  c h a ra c te rs  w h ic h  a re  le s s  

im p o r ta n t  in  r e la t io n  to  y ie ld  a t  each  s te p ,  th e  f in a l  re g re s s io n  

e q u a tio n  a r r i v e d  a t  was

Y = 5 .3 3  + 0 .3 6 4 x 1 + 0 .7 4 6 x 2 + 0 .2 1 1 x 3 + 0 3 78x4 

RZ = 0 .5 5 2 *  (P = 0 .0 1 )

w h e re

Y -  Y ie ld  o f  th e  p la n t

x 1 -  N c o n te n t o f  le a f  a t  f lu s h in g  

x 2 -  N c o n te n t o f  le a f  a t  f lo w e r in g

Xg -  N c o n te n t o f  le a f  a t  f r u i t i n g

x ^  -  N /P  r a t io  a t  f lu s h in g

4 ,7 . Economic optimum doses

T he  econom ic  o p tim u m  doses a re  g iv e n  in  T a b le  3 0 . T he se

w e re  c o m p u te d  fro m  a ran g e  o f  250 to  1000 g f o r  N and K , and

125 to  500 g f o r  P (T a b le  3 0 ) .
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4 . 8 .  E co n o m ic  a n a ly s is

A c c o u n tin g  th e  c o s t o f  in p u ts  and  o u tp u ts ,  th e  n e t r e tu rn

w as c a lc u la te d  to  be R s .5 5 / -  p e r  t r e e  w hen th e  lo w e s t le v e ls

o f  2 5 0 :1 2 5 :2 5 0  g N , P 2 * ^ 5  and  K2 ^  p e r  t r e e  p e r  y e a r  was a p P ^ e d .  

I t  in c re a s e d  to  Rs 1 3 0 /t re e  f o r  m ed ium  le v e ls  o f  5 0 0 :2 5 0 :5 0 0  g 

N , ^ 2 ^ 5  and ^2^* p e r  t r e e  Pe r  y e a r W1th  13 .6  p e r  ce n t in c re a s e  

o v e r  th e  lo w e s t  le v e l .  B u t f u r t h e r  in c re a s e  o f f e r t i l i z e r s  to  th e  

h ig h e s t  le v e l  o f  1000 g : 500 g : 1000 g N , P2 ^ 5  and  ^ 2 ^  p e r

t r e e  p e r  y e a r  ga ve  o n ly  R s .140  p e r  t r e e  w i t h  7 .6  p e r  ce n t

in c re a s e  o v e r  th e  m ed ium  le v e l  (T a b le  31)
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T a b le  29 C r i t ic a l  le v e ls  o f n u tr ie n ts  (%) a t d i f f e r e n t  s tages

F lo w e r in g  F r u i t in gN u tr ie n ts  F lu sh in g   _ _______  _ _ _ _ __________
1990-91 1991-92 1990-91 1991-92

Lea f N 1.89 2 .14 2 .18 2 .07 2.03

L ea f P 0 .0 6 9 0 .113 0 .1 2 4 0 . 1 1 1 0 .119

L e a f K 0 .5 0 0 91 0 89 0 .8 7 0 83

T a b le  3 0 . Econom ic o p tim u m  doses ( g / t r e e / y e a r )  o f  f e r t i l i z e r s

N u tr ie n ts Econom ic op tim u m  dose 
( g / t r e e / y e a r )

N itro g e n 748 g N

P h o sp h o ru s 329 g P2 0 5

P o tass ium 765 g K20

T a b le  3 1 . Econom ic a n a ly s is  a t d i f f e r e n t  le v e ls  o f  f e r t i l i z e r  
a p p l ic a t io n

P e r t re e  p e r  y e a r 
(R s .)

P e r ha p e r  y e a r 
(R s .)

Net re tu rn a t lo w e s t le v e l  
(N 1 P 1

5 5 / - 8 ,5 8 0 / -

N et re tu rn a t  m edium  le v e l  

< N 2  P 2  K 2 >

1 3 0 /- 2 0 ,2 8 0 / -

Net re tu rn a t h ig h e r  le v e l  

<N3 P3 K3>

1 4 0 /- 2 1 ,8 4 0 /-
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5 . DISCUSSION

R e su lts  genera ted  fro m  th e  s tu d ie s  conducted  to  exam ine 

th e  e f fe c t  o f  f o l ia r  and s o i l  n u tr ie n t le v e ls  o f cashew on g ro w th  

and y ie ld  a re  d iscu sse d  in  th is  c h a p te r .

5 . 1 .  G row th  a ttrib u te s

S ig n if ic a n t p o s i t iv e  e ffe c ts  o f N and i t s  le v e ls  on th e  

c u m u la tiv e  h e ig h t as w e ll  as seasonal f lu s h e s  have  been o b se rve d  

in  th e  p re s e n t s tu d y . B e n e fic ia l in flu e n c e  on v e g e ta t iv e  c h a ra c te rs  

o f cashew has been re p o r te d  by  N am b ia r (1983) and Kumar (1985)

N a p p lic a t io n  has in c re a se d  th e  n itro g e n  a v a i la b le  fo r  a b s o rp tio n  

as w e ll  as i t s  co n te n t in  tis s u e  w h ic h  in c re a se d  th e  to ta l 

c h lo r o p h y l l  and i t s  ' b 1 com ponent (s e c tio n  5 2 .4 ) ,  p e rh a p s  enhancing 

th e  ra te  o f p h o to s y n th e s is  w h ic h  has been re f le c te d  in  th e  cum u la t

iv e  h e ig h t and th e  seasonal f lu s h e s . A g re a te r response  to  the  

a p p lie d  n itro g e n  to w a rd s  g ro w th  was o b s e rv e d , s in c e  th e  s to re d  

n itro g e n  in  th e  p la n t m ig h t have  been used fo r  re g u la r  g ro w th  

o f th e  p la n t le a v in g  l i t t l e  b e h in d  fo r  p u tt in g  fo r th  new f lu s h e s  

The f in d in g  o f A n ka ia h  (1980) is  in  agreem ent w ith  t h is .

I t  has been re p o r te d  (Z e l i t c h ,  1973) th a t p h o to s y n th e s is
2

w i l l  in c re a se  o n ly  u p to  6  mg N /dm  o f le a f  a re a . P ro b a b ly  th a t 

le v e l  has been reached  w ith  500 g N p e r tre e  p e r y e a r and 

fu r th e r  in c re a se  th e re  by  no t re s u lte d  in  any in c re a se  m  flu s h e s
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C h lo ro p h y l l  ' b 1 is  th e  m ain a c c e p to r o f ’ra d ia n t energy 

w h ic h  is  tu n n e le d  to  P? 0 0  o f c h lo r o p h y l l  ' a 1. T he  in c re a se  m  

th e  c h lo r o p h y l l  * b ' in d ic a te d  more e f f ic ie n t  p h o to s y n th e tic  a s s im ila 

t io n  w h ic h  has re f le c te d  m  th e  in c re a s e d  f lu s h e s . Increase  in

flu s h e s  due to  N a p p lic a t io n  th ro u g h  in c re a se d  c h lo r o p h y l l  con ten t 

w i l l  f u r th e r  c o n firm  th e  ro le  o f a p p l ie d  N m  enhanc ing  v e g e ta t iv e  

g ro w th .

The in te r r e la t io n  betw een N le v e ls  and le a f  N co n te n t, and

le a f N and c h lo r o p h y l l  f u r th e r  suggest th e  p a th w a y  o f n itro g e n

in  th e  p ro d u c t io n  o f f lu s h e s .

The e f fe c t  o f P s ig n if ic a n t ly  in c re a s in g  th e  h e ig h t and flu s h e s  

can be a t t r ib u te d  to  i t s  fu n c t io n a l ro le s  in  s t r u c tu re ,  m e tabo lism  

and re p ro d u c t io n . S im ila r ,  p o s i t iv e  response  to  a p p lie d  P in

enhancing  v e g e ta t iv e  g ro w th  in  cashew  has been re p o r te d  by

N am b ia r (1 9 8 3 ). The response  u p to  th e  h ig h e s t le v e l  o f P used 

in  t h e i r  t r i a l  may be s u g g e s tive  o f  th e  low  c a p a c ity  fa c to r  o f

P in  t h is  s o i l  in  th e  e x p e r im e n ta l a rea  as th e  th in  la y e r  o f

su rfa ce  s o i l  is  u n d e rla id e n  w ith  h a rd  la te n te .  The s te a d y  l in e a r

response  among le v e ls  as w e ll  as betw een c o n tro l f u r th e r  p o in ts

to  th e  lo w  c a p a c ity  fa c to r  o f th e  s o i l .  The d is s im i la r  re s u lts

o b ta in e d  in  th e  p re s e n t s tu d y  com pared  to  th o se  re p o r te d  by

M is h ra  et^ al_. (1980) may be because o f v a r ia t io n  in  c a p a c ity ,

in te n s ity  and ra te  o f re le a se  c h a ra c te r is t ic s  o f  th e  s o i l .
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The ro le  o f K in  p la n ts  is  a t t r ib u te d  to  th e  im p rovem en t

o f in te rn a l n u t r i t io n a l e n v iro n m e n t and does n o t have  any d i r e c t

e f fe c t  on g ro w th  and d e v e lo p m e n t. S ig n if ic a n t response  to  K 

a p p l ic a t io n  betw een c o n tro l and among le v e ls  m  enhancing  h e ig h t

and p ro d u c tio n  o f f lu s h e s  o b s e rv e d  in  t h is  s tu d y  may be a t t r ib u te d  

to  th is  in d ir e c t  ro le  o f  K in  in flu e n c in g  tra n s lo c a t io n  o f o th e r

n u tr ie n ts  A m ir  and R e in h o ld  (1971) have  d e m o ns tra ted  c le a r

d e p re s s io n  o f tra n s lo c a t io n  o f n u tr ie n ts  unde r c o n d it io n s  o f  even 

m ild  po tass ium  d e f ic ie n c y .  W h ile  th e  w o rk  o f Kumar (1985) agrees 

w ith  th e  p re s e n t f in d in g ,  L e fe b v re  (1973) d id  n o t o b se rve  any 

e f fe c t  o f K on g ro w th  o f cashew .

The ro le  o f P and K d iscu sse d  above  is  re ite ra te d  by  th e

s ig n if ic a n t  in te ra t io n s  show n in  th e  e ffe c tiv e n e s s  o f th e se  n u tr ie n ts

to w a rd s  th e  h e ig h t o f  t r e e .  For th e  e f fe c t iv e  u t i l iz a t io n  o f h ig h e r  

le v e ls  o f N demanded a c o rre s p o n d in g  in c re a se s  in  th e  le v e ls  o f 

o th e r  n u tr ie n ts  to o , to  th e  h ig h e s t le v e l  o f K b u t to  a m o d e ra te ly  

h ig h e r  le v e l  o f  P .

5 .2 .  L e a f e le m e n ta l c o m p o s itio n  a t  f lu s h in g

5 .2 .1 .  L ea f n itro g e n

The a p p l ic a t io n  o f N, P o r  K in d e p e n d e n tly  enhanced th e  

le a f n itro g e n  con ten t a t f lu s h in g  o v e r c o n tro l.  S ince th e  c o n tro l

p lo ts  w ere  n o t g ive n  any f e r t i l i z e r  a p p lic a t io n  s in ce  p la n tin g , th is  

re s u lts  u n d e rsco re  th e  need fo r  a p p l ic a t io n  o f th e se  n u tr ie n ts  even



a t a m inim um  s c a le . F lu s h in g  is  th e  i n i t i a l  e x p re s s io n  o f y e a r ly  

g ro w th  o f  cashew . As d iscu sse d  e a r l ie r ,  th e  l im i te d  s u p p ly  o f 

N r e s t r i c t e d  th e  num ber o f f lu s h e s  and tends  th e  p la n t to  

d is t r ib u te  th e  a v a i la b le  N in  each f lu s h .

Eventhough d i f fe r e n t  le v e ls  o f N a p p lie d  caused

a l in e a r  in c re a se  in  N con ten t o f le a f ,  th e  change was not s ig n i f i 

c a n t. T h is  suggests th a t  i f  th e  N s u p p ly  is  m ore th e  p la n t u t i l iz e s  

i t  fo r  p ro d u c t io n  o f  more num ber o f f lu s h e s  and no t fo r  in c re a s in g  

th e  n itro g e n  con ten t o f le a v e s . I t  is  a ls o  to  be m entioned th a t

th e  le a f  N con ten t was th e  lo w e s t a t f lu s h in g  com pared  to  o th e r

g ro w th  stages o f cashew  (F ig .  3 ) .

The d i f fe r e n t  le v e ls  o f P and K a p p l ie d  a ls o  behaved  

s im i la r ly  to  N w ith  re g a rd  to  N con ten t o f le a f  a t f lu s h in g .

C o n s id e rin g  th e  tim e  o f a p p l ic a t io n  o f f e r t i l i z e r s ,  i t  seems 

th a t  f lu s h in g  is  too e a r ly  fo r  a b s o rp t io n  o f n itro g e n  fro m  th e  s o i l  

in  g re a te r  q u a n t ity  b y  p la n t and hence d id  n o t r e f le c t  in  n itro g e n  

con ten t o f  n e w ly  fo rm e d  f lu s h e s . A re c e n t re p o r t  b y  M athew  (1990) 

s ta te  th a t  le a f N con ten t o f  cashew  in c re a s e  w ith  th e  advancem ent 

o f g ro w th  s tage  fro m  f lu s h in g  and is  in  agreem ent w ith  th is  re s u l t .

5 .2 .2 .  L ea f p h o sp h o ru s

The P con ten t in  le a f  a t fL u sh in g  was enhanced to  a g re a te r  

e x te n t by  N a p p l ic a t io n  than  P a p p l ic a t io n  i t s e l f  as seen in  T a b le  6
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and th is  in d ic a te s  th e  im p o rta n ce  o f N n u tr i t io n  in  cashew . F u r th e r ,  

among le v e ls  o f a p p l ie d  N and P , s im i la r  responses a re  seen m  

enhancing  th e  le a f P c o n te n t. S ince f lu s h in g  is  to o  e a r ly  fo r  th e  

re f le c t io n  o f f e r t i l i z e r  e lem ents  in  le a f  as m entioned e a r l ie r ,  th e  

enhanced m in e ra lis a t io n  o f  N and a v a i la b i l i t y  o f re s id u a l P in  

c o n tin u o u s ly  N and P a p p l ie d  p lo ts  a ls o  m ig h t have a reason fo r  

th e  response  w ith  d i f fe r e n t  le v e ls .

E venthough K d id n ' t  cause any s ig n if ic a n t  v a r ia t io n  in  le a f  

P due to  i t s  d i f fe r e n t  le v e ls  o f  a p p l ic a t io n ,  i t  p ro d u ce d  s ig n if ic a n t  

response  o v e r c o n tro l p lo ts .  T h is  s ig n if ie s  th e  n e c e s s ity  o f y e a r ly  

a p p lic a t io n  o f K even a t a m in im a l le v e l .

5 .2 .3 .  L ea f po tass ium

A p p lic a t io n  o f N, P o r  K in d e p e n d e n tly  enhanced th e  le a f  

K con ten t a t f lu s h in g .  A lth o u g h  th e  d i f fe r e n t  le v e ls  o f N and K

re s u lte d  in  s ig n if ic a n t  l in e a r  in c re a se  in  th e  c o n c e n tra tio n  o f  K 

in  le a f ,  th e  e f fe c t  o f P le v e ls  was n o t p ronounced . S im ila r  o b s e r

v a tio n s  a re  re p o r te d  by  Ghosh and Bose (1 9 8 6 ). In c re a se  in  K 

co n te n t is  p ro b a b ly  due to  d i r e c t  a b s o rp t io n  o f K . The fa v o u ra b le  

e f fe c t  o f  N on h ig h e r  p r o d u c t iv i t y  in  te rm s  o f y ie ld  and y ie ld  a t t r i 

b u tin g  c h a ra c te rs  (s e c tio n  5 .6 )  e x e r te d  m ore demand fo r  K. The

ra te  o f re le a se  o f K+ ions  is  m ore com pared  to  p h o sp h a te  ions 

and hence K f ix a t io n  is  le ss  in  p resence  o f P and th e  a v a i la b i l i t y

and u p ta ke  o f K was more (T is d a le  and N e lson , 1975).
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5 .2 .4 . C h lo ro p h y ll content o f leaves

N a p p lic a t io n  had no s ig n if ic a n t im provem ent in  c h lo ro p h y ll 

' a ' content o f le a ve s . How ever, c h lo ro p h y ll ' b 1 s yn th e s is  and 

th e re b y  to ta l c h lo ro p h y ll content were increased by N a p p lic a t io n .

The s ig n if ic a n t increase  m  c h lo ro p h y ll ’ b ' as aga inst a 

mean s ta t ic  le v e l o f c h lo ro p h y ll 'a '  w ith  inc reas ing  N a p p lic a tio n  

is  in d ic a t iv e  o f th e  increase  in  th e  re la t iv e  p ro p o rtio n  o f 

c h lo ro p h y ll 'a '  to  c h lo ro p h y ll ' b ' .  T h is  would mean th a t a t lo w e r 

le v e ls  o f N, c h lo ro p h y ll 'a '  alone w i l l  deve lop  and c h lo ro p h y ll 

' b '  w h ich  is  b e lie v e d  to  be d e r iv e d  from  c h lo ro p h y ll 'a '  f a i ls  

to  deve lop  p ro b a b ly  because o f an in h ib it io n  in  th e  concerned 

reactions ( B n d g it  and P o tty , 1992) T h is  in c id e n t ly  w i l l  e x p la in  th e  

reasons fo r  low  p ro d u c t iv ity  under low  n itro g e n  s itu a tio n s  as 

c h lo ro p h y ll 'b '  known to  be the  acce p to r o f ra d ia n t energy w h ich  

is  subsequen tly  funne led to  th e  re a l s ite s  o f s y n th e s is . M ayers 

and French (1960) re p o rte d  th a t p h o to s y n th e tic  e ff ic ie n c y  w i l l  

be maximum on ly  in  th e  two pigm ent system  p ro ce ss . A d e fic ie n cy  

in  one w i l l  b r in g  about more than p ro p o rtio n a te  re d u c tio n  in  a ss im i

la tio n  ra te .

P o s it iv e  and p ro found  increase  o f c h lo ro p h y ll ' b '  as enhanced 

le v e l o f P in  le a f suggest th a t c h lo ro p h y ll ' b 1 fo rm a tio n  is  in h ib ite d  

p ro b a b ly , th rough  fa i lu re  in  energy t ra n s fe r  re a c tio n s . The fo rm a tion  

o f c h lo ro p h y l l  'a '  has not proceeded in s p ite  o f c o m p a ra tive ly
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h ig h e r  co n te n t o f c h lo r o p h y l l  'a *  in  re la t io n  to  c h lo r o p h y l l  ' b '

because o f in h ib i t io n s  in  th e  m e ta b o lic  le v e l .  T h is  is  to  be e x p e c te d  

as th e  fe e d in g  zone o f th e  c ro p  has been l im i te d  due to  th e  u n d e r-  

la id e n  h a rd  la te r i t e .  Thus i t  a p p e a rs  th a t  th e  ro le  o f P in

enhancem ent o f  c h lo r o p h y l l l  ' b 1 is  th ro u g h  i t s  r o le  in  energy 

t r a n s fe r .

T he  s ig n if ic a n t  response  in  in c re a s in g  th e  c h lo r o p h y l l  1 b '

and th e re b y  th e  to ta l  c h lo r o p h y l l  due to  K a p p lic a t io n  in  a l l

p r o b a b i l i t ie s  is  due to  th e  enhanced P u p ta k e  as show n by  h ig h e r

P co n te n t in  presence o f K , as w e ll  as th e  im p ro ve m e n t in  in te rn a l

n u t r i t io n a l e n v iro n m e n t as has been re p o r te d  by  M a ry k u tty  e t a l .  

(1992).

5 .3 .  L e a f e le m e n ta l c o m p o s itio n  a t f lo w e r in g

5 .3 .1 .  Lea f n itro g e n

E venthough th e re  was y e a r ly  seasonal v a r ia t io n ,  a l in e a r  

in c re a se  o f N con ten t in  le a ve s  a t f lo w e r in g  was o b s e rv e d  in  b o th

th e  ye a rs  due to  N a p p l ic a t io n .  In  1991-92 th e  s ig n if ic a n t  in c re a se  

was by  a b o u t 18 p e r cen t o v e r c o n tro l.  I t  is  to  be m entioned th a t  

th e re  was a h ig h  r a in fa l l  fo l lo w in g  th e  f e r t i l i z e r  a p p l ic a t io n  and 

p a r t  o f th e  n u tr ie n ts  a p p l ie d  m ig h t h a ve  been lo s t  m  1990-91 and 

hence th e  lo w  re sponse . The s ig n if ic a n t  in c re a se  m  th e  N con ten t

n o tic e d  u p to  N2  le v e l o f 500 g N / t r e e /y e a r  and a decrease  a t th e  

h ig h e s t dose o f 1000 g N /t r e e /y e a r  a lso  p o in ts  o u t to  th e  p ro b a b le
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lo s s  o f  a p p l ie d  N due to  ra in  in  1990-91 . In  1991-92 a l in e a r  

in c re a s e  o f  N co n te n t fro m  2.46 to  3 .0 2  p e r  c e n t was o b s e rv e d  

w ith  in c re a s in g  r a te  o f  a p p l ic a t io n .  T h is  was fo u n d  to  be m  

c o n fo rm ity  w i th  th e  o b s e rv a t io n s  o f  Kum ar and Nagabhushanam  

(1981) and G hosh and Bose (1 9 8 6 ). T he  mean N c o n te n t in  n itro g e n  

a p p l ie d  t re e s  im p ro v e d  fro m  2 .0 4  p e r  cen t a t  f lu s h in g  to  2.5 p e r  

ce n t a t  f lo w e r in g .  A t f r u i t in g  s t i l l  a lo w e r  c o n c e n tra tio n  was 

o b s e rv e d . M athew  (1990) a ls o  re p o r te d  a m axim um  v a lu e  o f  le a f  

N c o n te n t a t  f lo w e r in g  s ta g e .

P and K a p p l ic a t io n  in c re a s e d  th e  le a f  N c o n te n t a t f lo w e r in g  

o v e r  c o n t r o l,  p o s s ib ly  due to  th e  fa v o u ra b le  e f fe c ts  c re a te d  in  

th e  rh iz o s p h e re  due to  b a la n ced  f e r t i l i z e r  and consequen t u p ta k e  

o f  n it ro g e n . T he  e f fe c t  was s ig n i f ic a n t  o n ly  in  1991-92 due to  

p ro b a b le  reason  m en tioned  a b o v e . T h e  e f fe c t  o f  d i f f e r e n t  le v e ls  

o f  P, e v e n th o u g h  re s u lte d  in  l in e a r  in c re a s e  m N c o n te n t in  b o th  

th e  y e a rs ,  was n o t s ig n i f ic a n t .  T he  fa v o u ra b le  e f fe c t  o f P in  

enhanc ing  r o o t  le n g th  d e n s ity  and r o o t  s p re a d  m  c o n tin u o u s ly  P 

a p p l ie d  p lo ts  r e s u lte d  in  consequen t h ig h e r  u p ta k e  o f  N . S im i la r ly ,  

a p p l ic a t io n  o f  in c re a s in g  le v e ls  o f K a ls o  re s u lte d  in  g re a te r  n it ro g e n  

co n ten t in  le a v e s  p o s s ib ly  due to  i t s  r o le  in  t r a n s lo c a t io n  o f  n itro g e n  

u p ta k e . W orks  o f  G hosh and Bose (1986) a ls o  show ed  th e  in c re a s in g  

N co n ten t in  le a v e s  due to  h ig h  ra te s  o f  P and K in  ca sh e w .
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S ig n if ic a n t in c re a se  in  le a f  P con ten t was o b s e rv e d  due 

to  N a p p lic a t io n  p ro b a b lv  due to  th e  reasons a lre a d y  d iscu sse d  

The d i f fe r e n t  N le v e ls  a ls o  re s u lte d  in  s ig n if ic a n t  l in e a r  in c re a se  

in  b o th  y e a rs . N itro g e n  be ing  th e  most im p o rta n t in o rg a n ic  

com ponent o f c h lo r o p h y l l ,  and w ith  a h ig h  c h lo r o p h y l l  ' a ' ,  ' b '

and to ta l  c h lo r o p h y l l  o b ta in e d  w ith  th e  in c re a s in g  N a p p lic a t io n  

ra te s  (s e c tio n  5 2 4) p u t th e  p la n t in  m ore demand fo r  p h o spho rus  

m  i t s  sy s te m . H ow eve r, Kumar (1985) o b s e rv e d  d e c re a s in g  le a f 

P con ten t w ith  in c re a s in g  N a p p lic a t io n  and suggested th e  reason 

o f e s ta b lis h m e n t o f p o o r re la t io n  o f le a f n itro g e n  w ith  le a f 

p h o sp h o ru s .

P a p p lic a t io n  im p ro v e d  th e  le a f  P con ten t in  b o th  y e a rs . 

The l in e a r  p ro g re s s  w ith  in c re a s in g  le v e ls  o b s e rv e d  in  th is  s tu d y  

was in  c o n fo rm ity  w ith  th e  re s u lts  o f Ghosh and Bose (1986) and 

Kumar (1 9 8 5 ). As s ta te d  e a r l ie r ,  d i r e c t  a b s o rp t io n  o f  th e  p la n ts  

may re s u lt  in  h ig h  co n c e n tra tio n  o f P in  le a f a t h ig h e r  a p p lic a t io n  

ra te s .

A p p lic a t io n  o f K d id  not in flu e n c e  th e  le a f  P s ta tu s  a t 

f lo w e r in g .  H o w e ve r, in  th e  p lo ts  w h ic h  re c e iv e d  continuous K 

a p p lic a t io n  in  e v e ry  y e a r in c re a s in g  le v e ls  o f K in c re a se d  th e  

le a f P c o n te n t. The ro le  o f K m  th e  tra n s lo c a t io n  o f r e la t iv e ly  

im m o b ile  p h o sp h a te  in  th e  p la n t sys te m  is  w e ll  docum ented

5 3 .2 .  L ea f p h o sp h o ru s



N a p p lic a t io n  in c re a se d  th e  le a f po tass ium  con ten t a t f lu s h in g  

to  a g re a t e x te n t , p o s s ib ly  due to  th e  h ig h  demand b y  th e  g re a te r 

p ro d u c t io n  o f y ie ld  a t t r ib u t in g  c h a ra c te rs  as d iscu sse d  e a r l ie r .  

H ow eve r, th e  com parison  among d i f fe r e n t  le v e ls  o f N show ed s ig n i f i 

ca n t e f fe c t o n ly  in  1991-92, th e  in c re a s in g  tre n d  was s im ila r  in  

bo th  th e  y e a rs .

S im ila r  responses w ere  o b ta in e d  w ith  P and K a p p lic a t io n  

and i t s  d i f fe r e n t  le v e ls  o f a p p l ic a t io n .

The maximum le a f K con ten t was o b se rve d  a t f lo w e r in g  stage 

and th e  mean va lu e  v a r ie d  fro m  0 .7  to  1.41 p e r c e n t. M athew (1990) 

a lso  o b s e rv e d  h ig h e s t K con ten t m  le a f  a t f lo w e r in g  s tage , th e  

range b e ing  0 .62  to  1 ,48  p e r cen t due to  NPK f e r t i l i z a t io n .

5 .4 . L e a f n u t r ie n t  co m p o s itio n  a t  f r u i t in g  

5 4 ,1 , Leaf n itro g e n

S im ila r  to  le a f N a t f lu s h in g  th e  s ig n if ic a n t  response o f 

N a p p l ic a t io n  on le a f N con ten t a t f r u i t in g  was seen o n ly  in  1991-92, 

p ro b a b ly  due to  th e  reason a lre a d y  d iscu sse d  m  th e  case o f N 

content a t f lo w e r in g  H o w e ve r, d u r in g  t h is  y e a r, th e re  was in c re a se  

in  le a f N w ith  e v e ry  in c re m e n t o f N, p o s s ib ly  due to  g re a te r  d ir e c t  

a b s o rp t io n  a t h ig h e r  doses . G re a te r demand fo r  N d u r in g  f r u i t in g  

stage is  e xp e c te d  s in ce  m o b iliz a t io n  o f N fro m  th e  le a f to  f r u i t s  

is  ta k in g  p la c e . A lso  a t f r u i t in g  a l l  th e  n e w ly  fo rm e d  leaves  w i l l

5 .3 .3 .  L ea f po tass ium
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be re a c h in g  i t s  maximum p h o to s y n th e t ic  e f f ic ie n c y .  Inc rease  in

c h lo r o p h y l l  ' b 1 and to ta l c h lo r o p h y l l  due to  N a p p lic a t io n  is  a lre a d y  

d is c u s s e d . Kum ar and Nagabhushanam (1981) and Kumar (1985) had

re p o r te d  in c re a s e  in  le a f  N a t f r u i t in g  w ith  in c re a s in g  ra te  o f

N a p p lic a t io n  in  cashew . N con ten t a t f r u i t in g  was le ss  than  a t

f lo w e r in g  p ro b a b ly  due to  th e  m o b il iz a t io n  and u t i l iz a t io n  o f N 

to w a rd s  th e  deve lo pm e n t o f p a n ic le s .

S im ila r  to  N, P and K a p p lic a t io n  a ls o  re s u lte d  s ig n if ic a n t

in c re a se  in  le a f  N o n ly  in  1991-92 In c re a s in g  le v e ls  o f P e ffe c te d  

a lin e a r  in c re a s e  in  N c o n te n t. E ven though  P a p p lic a t io n  enhanced

N u p ta k e  and u t i l iz a t io n ,  th e  le a f N may be d ra w n  to  d e v e lo p in g  

nu ts th e re b y  th e  le v e ls  f a i le d  to  p ro d u ce  s ig n if ic a n t  in c re a s e .

5 .4 .2 .  Lea f p h o sph o ru s

The le a f  P con ten t a t f r u i t in g  was enhanced b y  N a p p l ic a t io n .

I t  Is  a lre a d y  re p o r te d  in  th is  s tu d y  th a t  n itro g e n  a p p lic a t io n

in c rea se d  th e  v e g e ta t iv e  c h a ra c te rs  as w e l l  as c h lo r o p h y l l  con ten t 

o f  th e  c ro p .  C onsequen tly  fo r  h ig h e r  g ro w th  th e re  was h ig h

demand fo r  P and a h ig h e r  le v e l o f P was m an ife s te d  in  th e  le a f .

H ow e ve r, th e  r e p o r t  o f  Kumar (1985) is  in  d isa g re e m e n t w ith  t h is .

He o b s e rv e d  a d e c re a s in g  P con ten t m  le a f  a t f r u i t in g  w ith  in c re a s 

in g  N a p p lic a t io n .

P a p p lic a t io n  had no m arke d  e f fe c t  on le a f  P a t f r u i t in g  

o v e r p la n ts  in  th e  c o n tro l p lo ts .  In c re a se  m  le a f  P con ten t due
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to  P a p p lic a t io n  was Less than  th a t  due to  N a p p l ic a t io n .  H ow ever, 

th e  in c re a s in g  le v e ls  o f P in c re a se d  le a f  P c o n te n t, P w ith  i t s  

ro le  in  ene rgy  tr a n s fe r  in  in te rn a l p la n t system  is  demanded m

g re a te r  q u a n t ity  a t f r u i t in g ,  s in ce  th e  d e ve lopm en t o f fa t  and o i l

r i c h  f r u i t  re q u ire s  m ore e n e rg y . T h is  re s u lte d  in  m ore P u p ta k e  

by  d i r e c t  a b s o rp t io n  and m a in ta ined  a h ig h e r  co n ce n tra tio n  o f le a f 

P a t f r u i t in g .

Among d i f fe r e n t  s tages maximum P con ten t o f  0 .1 6  p e r cent 

was o b s e rv e d  a t f r u i t in g  (F ig .  A ) . H ow eve r, M athew  (1990)

o b s e rv e d  th e  maximum le a f  P con ten t a t f lo w e r in g  s tage . The 

im p ro ve m e n t o f  le a f P a t th e  co s t o f  K a p p lic a t io n  was not

pronounced a t f r u i t in g .

5 . A .3 . Lea f po tass ium

The a p p lic a t io n  o f N, P and K in d e p e n d e n tly  enhanced th e  

K con ten t o f le a f a t f r u i t in g ,  th e  reason was re p o r te d  e lse w h e re  

m  th is  c h a p te r .  L ea f K con ten t was lo w e r  a t f r u i t in g  than  a t 

f lo w e r in g  w he re  i t  re g is te re d  th e  h ig h e r  va lu e  (F ig .  5 ) .  The lo w e r 

c o n te n t a t f r u i t in g  may be due to  g re a te r  movem ent o f  K fro m  th e  

le a ve s  to  th e  deve lopm en t o f cashew a p p le  and n u t. The p a tte rn  

o f d is t r ib u t io n  o f K in  le a f a t v a r io u s  stages is  in  agreem ent w ith  

the  f in d in g  o f  M athew (1 9 9 0 ). -
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5 . 5 .  A v a ila b le  n u trie n t content of s o il

5 5 1. S o il n itro g e n

A p p lic a t io n  o f  n it ro g e n  in c re a s e d  th e  s o i l  N c o n te n t in  b o th  

th e  y e a rs , i r r e s p e c t iv e  o f  con tin u o u s  u p ta k e  and u t i l iz a t io n  by

th e  p la n t .  T h e re  is  e v id e n c e  o f re s id u a l e f fe c ts  o f  h ig h e r  ra te s  

o f  n itro g e n  a p p l ic a t io n .  A lth o u g h  N may m ove dow n th ro u g h  th e

p r o f i le  and e n te r  th e  g ro u n d  w a te r ,  some w i l l  m ove dow n b u t

p e rh a p s  n o t o u t o f th e  ro o t  zone o f  th e  d e e p e r ro o te d  c ro p s  

(T is d a le  et^ a l_ ., 1990) The u n d e r la id e n  h a rd  la t e n t e  m  th e

e x p e r im e n ta l a re a  m ig h t n o t ha ve  a l lo w e d  th e  le a c h in g  o f N ou t 

o f  th e  ro o t  zone r e s u lt in g  in  .h ig h e r  N c o n te n t in  s o i l .  In  s im i la r

w o rk s  in  ca sh e w , b u t a t  d i f f e r e n t  s o i l ,  Kum ar (1985 ) o b s e rv e d

s o i l  N c o n te n t in c re a s in g  fro m  0 .1 2 5  p e r  ce n t w ith  h ig h e r  ra te
?

o f  N a p p l ic a t io n .

E ve n th o u g h  a p p l ic a t io n  o f v a ry in g  le v e ls  o f  P had  no e f fe c t  

on th e  N c o n te n t o f  s o i l ,  in  g e n e ra l i t  in c re a s e d  m  re sp o n se  to  

a p p l ie d  P . T he  a p p l ie d  P m ig h t h a ve  enhanced th e  m in e ra l is a t io n

p ro c e s s  s in c e  th e  n i t r i f y i n g  b a c te r ia  g a ve  an a d e q u a te  s u p p ly  o f 

P (T is d a le  e t  al^ , 1 9 9 0 ). A ls o  in  an in h e re n t ly  P d e f ic ie n t  s o i l

P - a p p l ic a t io n  m ig h t h a ve  enhanced th e  b a c te r ia l  p o p u la t io n  w ith  

an a ve ra g e  N P r a t io  o f  h : 1 and la te r  re le a s e  o f N in to  th e

s o i l  th ro u g h  a im m o b i l is a t io n -m in e ra l is a t io n  p ro ce ss  m ig h t have  

re s u lte d  in  in c re a s e d  N c o n te n t o f  s o i l
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P otash  a p p l ic a t io n  a ls o  b ro u g h t a b o u t a s im i la r  in c re a s e  

in  N c o n te n t o f s o i l  o v e r  th e  p lo ts  w ith  no p o ta sh  a p p l ic a t io n .

A p ro p e r  b a la nce  o f  e le m e n ts  p re s e n t in  th e  s o i l  can enhance th e  

b a c te r ia l  p o p u la t io n  and enhance th e  N c o n te n t as d iscu sse d  

ab o ve

5 .5 .2 .  A v a i la b le  p h o s p h o ru s  c o n te n t o f  s o i l

T he  in c re a s in g  N ra te s  re s u lte d  in  h ig h e r  a v a i la b le  P c o n te n t 

o f  s o i l .  T h e re  a re  r e p o r ts  th a t  th e  N :P  r a t io  o f  s o i l  i s  c lo s e ly  

re la te d  w ith  m in e ra l is a t io n  and im m o b il is a t io n  o f p h o s p h o ru s  and 

suggested  th a t  th e  d e c re a se d  s u p p ly  o f  one re s u lte d  in  th e  in c re a s e d  

m in e ra l is a t io n  o f o th e r .  T h u s , i f  N was l im i t in g  in o rg a n ic  p h o s p h a te  

m ig h t a ccu m u la te  m  th e  s o i l  and th e  fo rm a tio n  o f  s o i l  o rg a n ic  m a tte r  

w o u ld  be in i t ia t e d .  T he  a d d it io n s  o f  f e r t i l i z e r  N u n d e r such c o n d it 

io n  c o u ld  r e s u l t  m  th e  im m o b il is a t io n  no t o n ly  o f  some o f th e  

in o rg a n ic  p h o s p h a te s  b u t a ls o  some o f  th e  a d d e d  f e r t i l i z e r  N 

(1 ls d a le  and N e lson , 1975) T h is  im m o b ilis e d  P c o u ld  h a ve  re s u lte d  

in  th e  h ig h  P c o n te n t o b s e rv e d  s ix  m on ths  a f t e r  a p p l ic a t io n  in

1990-91.

P a p p l ic a t io n  and le v e ls  o f  P p o s s ib ly  in f lu e n c e d  s o i l  P 

c o n te n t due to  i t s  d i r e c t  e f fe c t .  T he  in c re a s e  in  P co n te n t w ith  

K a p p l ic a t io n ,  b u t no t w ith  i t s  v a ry in g  le v e ls ,  may be due to  

th e  c re a t io n  o f fa v o u ra b le  rh iz o s p h e re  e n v iro n m e n t b a la nce d  w ith  

a p p l ic a t io n  o f  K.



A p p lic a t io n  o f e i th e r  N o r P in  i t s  v a ry in g  le v e ls  d id  not 

b r in g  a b o u t any s ig n if ic a n t  change in  th e  a v a i la b le  K s ta tu s  o f 

s o i l .  T h is  can be e xp e c te d  in  s o i l  w h e re  K f ix a t io n  is  no t to  g re a te r  

e x te n d  and no re la t io n  betw een N and K con ten t is  e s ta b lis h e d .

H ow eve r, K a p p lic a t io n  as w e ll  as le v e ls  o f  K in c re a se d  

th e  a v a i la b le  K con ten t p o s s ib ly  due to  th e  d i r e c t  e f fe c t o f  enhanc

in g  i t s  con ten t in  s o i l  due to  e x te rn a l a p p l ic a t io n .

5 . 6 .  Y ie ld  a ttr ib u tin g  c h a ra c te rs

2
5 .6 .1  N um ber o f p a n ic le s /m

N a p p l ic a t io n  s ig n if ic a n t ly  in c re a se d  th e  p a n ic le  p ro d u c tio n  

W h ile  p ro d u c tio n  o f new flu s h e s  a re  th e  e x p re s s io n  o f y e a r ly  g ro w th , 

p a n ic le  p ro d u c t io n  is  th e  e x p re s s io n  o f p r o d u c t iv i t y .  F lushes a re  

th e  re a l p ro g e n ito r  o f p a n ic le s . Hence g re a te r  p ro d u c t io n  o f f lu s h e s  

o b s e rv e d  w ith  N a p p l ic a t io n  is  th e  p r im a ry  cause fo r  h ig h e r  num ber 

o f p a n ic le s  o b s e rv e d  in  th is  s tu d y . W h ile  th e  N a p p lic a t io n  re u lte d  

in  an enhancem ent o f f lu s h e s  by  a bou t 90 p e r c e n t, th e  p a n ic le  

p ro d u c tio n  was in c re a se d  by  250 p e r ce n t. M ilth o rp e  and M oorby  

(1979) re p o r te d  s t im u la t io n  o f th e  de ve lop m e n t o f new m eris tem s 

and hence an in c re a se  in  demand fo r  m ore . m in e ra l ions  due to  

i  h ig h  in te rn a l c o n c e n tra tio n  o f m in e ra ls , e s p e c ia lly  n itro g e n , m  

th e  p la n t s y s te m . I t  is  a lre a d y  re p o r te d  a co n co m itta n t in c re a se  

in  to ta l c h lo r o p h y l l  and i t s  c o n s titu e n t com ponents m  flu s h e s  due

5 .5 .3 .  A v a ila b le  K con ten t o f  s o i l
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to  N a p p l ic a t io n ,  w h ic h  p e rh a p s  enhanced  th e  p h o to s y n th e s is  and

u lt im a te ly  in c re a s e d  th e  p a n ic le  p ro d u c t io n .

P a p p l ic a t io n  a ls o  s ig n i f ic a n t ly  in f lu e n c e d  th e  p a n ic le  

p ro d u c t io n  T h is  is  e x p e c te d  s in c e  th e  m a jo r r o le  o f  P in  th e

p la n t  s ys te m  is  re la te d  w ith  s t r u c tu re ,  m e ta b o lis m  and re p ro d u c tio n  

w h ic h  enhanced th e  p a n ic le  p ro d u c t io n .

G re a te r resp o n se  to  K a p p l ic a t io n  o b s e rv e d  in  th e  p a n ic le  

p ro d u c t io n  may be r e la te d  to  i t s  r o le  in  th e  tra n s lo c a t io n  o f 

e lem en ts  on m e ta b o lic  a c t i v i t ie s  m  p la n t  s y s te m . K is  id e n t i f ie d  

to  p la y  an im p o r ta n t  r o le  in  th e  p ro d u c t io n  o f  c o fa c to rs  and

enzym es As a r e s u lt  h ig h e r  m e ta b o lic  a c t iv i t ie s  and hence h ig h e r

p a n ic le  p ro d u c t io n  w as o b s e rv e d . K is  re p o r te d  to  p ro m o te  th e  

g ro w th  o f th e  m e n s te m a tic  t is s u e  (T is d a le  and N e lso n , 1975).

5 .7 .  Y ie ld  a nd  r e la te d  c h a ra c te rs  

5 7 .1 .  Y ie ld

S ig n if ic a n t ly  h ig h e r  y ie ld  was o b s e rv e d  w ith  N a p p lic a t io n

and resp o n se  was seen u p to  500 g N / t r e e /y e a r  Y ie ld  is  th e  u lt im a te  

e x p re s s io n  o f s o u rc e -s in k  r e la t io n s h ip .  T he  p o s i t iv e  e f fe c t  o f 

n itro g e n  in  th e  d e v e lo p m e n t o f some c h a ra c te rs  to w a rd s  th e  e n r ic h 

m ent o f  s in k  was d is c u s s e d  e a r l i e r .  Hence a h ig h e r  y ie ld  due to

th e  fa v o u ra b le  e f fe c t  o f  N in  th e  p ro d u c t io n  o f  f lu s h e s ,  m aintenance

o f  h ig h  le a f  N, c h lo r o p h y l l  c o n te n t, g re a te r  num ber o f p a n ic le
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p ro d u c tio n  and h ig h  te s t w e ig h t o f nuts is  e x p e c te d . S evera l 

w o rk e rs  have  re p o r te d  s ig n if ic a n t y ie ld  inc rease  due to  h ig h  le v e ls  

o f N a p p lic a t io n  (P u ja r i ,  1975, Reddy e t a l . ,  1982, Kumar, 1985

and M athew , 1990) even u p to  1500 g N / tre e /y e a r  depending upon 

s o il ty p e  and age o f th e  tre e .

P a p p lic a t io n  inc rea se d  the  y ie ld  s ig n if ic a n t ly  on ly  in  1991-92 

and th e  l in e a r  inc rease  was o b se rve d ’ w ith  in c rea s in g  P a p p lic a t io n .

A good s u p p ly  o f  p h o sph o ru s  has been assoc ia ted  w ith  increased  

ro o t g ro w th  (T is d a le  and Nelson, 1975), and h e lp e d  in  h ig h e r 

u p take  o f n u tr ie n ts .  The inc rease  in  v e g e ta tiv e  and y ie ld  c h a ra c t

e rs  due to  P a p p lic a t io n  p ro b a b ly  th ro u g h  in d ir e c t  e ffe c t o f energy 

ti ansfe r o r th ro u g h  th e  d ir e c t  ro le  in  la y in g  down th e  p r im o rd ia  

fo r  i t s  re p ro d u c tio n  is  a lre a d y  d iscu sse d . The  y ie ld  increase  

o b se rve d  may be due to  th e  reasons a lre a d y  m entioned.

A lm ost s im ila r  re s u lts  to  y ie ld  was b ro u g h t about by  K 

a p p lic a t io n .  The y ie ld  inc rea se  due to  th e  im p ro ve m en t o f g ro w th  

and y ie ld  c h a ra c te rs  re s u lte d  b y  K a p p lic a t io n .  S im ila r  y ie ld  

increase  was re p o rte d  by  Ghosh (19 9 0 ), Kumar (1985) and Mathew 

(1990).

The h ig h e s t y ie ld  o f 8 .7  k g / t re e  o b ta ine d  in  th is  s tu d y

co rrespond  w ith  th e  y e a r ly  a p p lic a t io n  o f 1000g N, 2 5 0 g P .0 „  and
2 5

500 g K20 . T h is  is  seven fo ld  h ig h e r  than  th e  y ie ld  in  abso lu te  

c o n tro l p lo ts  w here  no f e r t i l i z e r  a p p lic a t io n  was done s ince  p la n t in g
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and s ix te e n  tim e s  h ig h e r  th a n  th e  ave ra g e  n a tio n a l p ro d u c t iv i t y  

re p o r te d .  T h is  r e s u lt  e m phas izes  th e  im p o rta n c e  o f  s u p p lim e n tin g  

n itro g e n  w ith  p h o s p h o ru s  and p o tass ium  fo r  h ig h e r  p ro d u c t iv i t y  

in  any sys te m  w h e re  s p e c if ic  n u t r i t io n a l  e n v iro n m e n t m  s o i l  is  

genera ted  th ro u g h  con tinuous  a p p lic a t io n  o f f e r t i l i z e r s .  T h is  im p lie s  

th a t  fo rm u la t io n  o f  o b je c t iv e  o r ie n te d  management sys tem  o f cashew 

and i t s  ju d ic io u s  a p p lic a t io n  m  f ie ld  w i l l  enab le  us not o n ly  to  

meet th e  e n t ire  re q u ire m e n ts  o f  cashew a t p re s e n t, b u t a lso  boost 

th e  cashew in d u s try  to  fu r th e r  h e ig h ts .

5 .7 .2 .  Nut c h a ra c te rs

N a p p lic a t io n  as w e l l  as le v e ls  o f N s ig n if ic a n t ly  in flu e n c e d  

th e  te s t  w e ig h t o f nu ts  in  b o th  th e  y e a rs . The in c re a se  in  te s t 

w e ig h t may be a t t r ib u te d  to  th e  g re a te r  s in k  s tre n g th  due to  N 

a p p l ic a t io n .  H ig h e r con ten ts  o f le a f  N and c h lo r o p h y l l  o b s e rv e d  

w ith  h ig h e r  N a p p lic a t io n  in c rea se d  p h o to s y n th e s is  and hence m ore 

s in k  s tre n g th  and te s t  w e ig h t .  Nut vo lum e was a ls o  im p ro v e d  s ig n i

f ic a n t ly  b y  N a p p l ic a t io n .  H ow eve r, Kumar (19S5) o b s e rv e d  a 

decrease  m  n u t w e ig h t and vo lum e due to  N a p p l ic a t io n .  P ro b a b ly  

due to  in c re a s e  m  th e  num ber o f  p a n ic le s  as o b s e rv e d  by h im .

P a p p lic a t io n  as w e ll as le v e ls  had s im i la r  e f fe c t  as th a t  

o f N on te s t  w e ig h t o f n u ts , w h i le  P a p p lic a t io n  a lone  e ffe c te d  

th e  nu t vo lu m e . S ince N and P a re  re q u ire d  fo r  th e  m etabo lism  

o f p la n ts ,  P a p p lic a t io n  in c re a se d  th e  u p ta k e  o f P . T h is  was a lso
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w e ll e v id e n c e d  by th e  in c re a se  in  le a f P due to  P a p p l ie d .  In c re a se d  

u p ta k e  in c re a se  m e ta b o lism  and s in k  s t r e n g th .

K a p p lic a t io n  a lso  gave th e  s im i la r  re s u lts  as th a t

o f N and P in  th e  case o f nu t w e ig h t and vo lum e . The in flu e n ce  

o f K in  th e  tra n s lo c a t io n  o f p h o to s y n th a te s  to  th e  n u t, is  p ro b a b ly  

th e  reason fo r  i t ,  as po tass ium  in flu e n ce s  th e  tra n s lo c a t io n  o f sugars  

(Jones, 1979).

5 7 .3 . P ro te in  con ten t o f k e rn e ls

Both N a p p lic a t io n  as w e ll  as i t s  le v e ls  in flu e n c e d  th e

p ro te in  con ten t o f k e rn e ls  S im ila r  re s u lts  w ere  o b ta in e d  by  Kumar 

(1985) and A n ka iah  (1 9 8 0 ). N is  th e  im p o r ta n t c o n s titu e n t o f ammo 

a c id s  w h ic h  a re  th e  b u i ld in g  b lo c k s  o f p ro te in .  So n a tu ra lly  in c re a se  

in  N a p p l ic a t io n  in c re a s e  th e  am ino a c id  con ten t and hence th e

p ro te in  b y  th e  d i r e c t  a b s o rp t io n  o f N.

P and K a p p lic a t io n  w ere  s ig n if ic a n t ly  responded  to  p ro te in .  

But le v e ls  d id  no t p ro d u ce  s ig n if ic a n t  v a r ia t io n .  S im ila r  o b s e rv a tio n s  

w ere  made b y  Kumar (1985) m  th e  case o f P . B u t a cc o rd in g  to  

h im , p ro te in  con ten t was u n a ffe c te d  b y  K a p p l ic a t io n .  The in c re a se  

in  p ro te in  co n te n t due to  K a p p lic a t io n  may be p a r t ly  due to  i t s

ro le  in  N m e ta b o lism  and p ro te in  s y n th e s is  T is d a le  and Nelson 

(1975) id e n t i f ie d  p h y s io lo g ic a l fu n c tio n  o f K m  N m e ta b o lism  and

s y n th e s is  o f  p ro te in  a p a r t  fro m  c a ta ly t ic  a c tio n .
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5 .7 .4 .  C h a ra c te rs  o f f r u i t

E ve n th o u gh  N a p p l ic a t io n  in f lu e n c e d  s ig n i f ic a n t ly  th e  f r u i t  

vo lu m e  and w e ig h t in  b o th  th e  y e a rs ,  th e  le v e ls  d i f f e r e d  s ig n i f i 

c a n t ly  in  1990-91 o n ly .  H o w e v e r, an in c re a s e  was n o tic e d  in  1991-92 

a ls o .  On c o n tra s t  to  i t ,  Kum ar (1985) fo u nd  a d e c re a s in g  e f fe c t  

on f r u i t  vo lu m e  and w e ig h t b y  N and P f e r t i l i z a t i o n .  N is  im p o r ta n t  

in  c a rb o h y d ra te  fo rm a tio n  as i t  is  a com ponent o f  r e s p ir a t io n -e n e rg y  

c a r r ie r ,  ATP (B la c k ,  1 9 6 8 ).

N a p p l ic a t io n  a lo n g  w ith  i t s  le v e ls  b ro u g h t a b o u t s ig n if ic a n t  

e f fe c t  on to ta l  s o lu b le  s o l id s  (TSS) o f a p p le .  An in c re a s in g  tre n d  

due to  N a p p l ic a t io n  was a ls o  n o t ic e d  b y  Kum ar (1985) . T he  im p o r t 

ance o f  N in  p h o to s y n th e t ic  p ro c e s s  is  d is c u s s e d  e a r l i e r .  Hence 

h ig h  p h o to s y n th e s is  in c re a s e d  th e  c o n v e r t io n  o f  m ore  c a rb o h y d ra te s  

to  su g a r and hence  in c re a s e d  th e  TSS o f a p p le .

P and K a p p l ic a t io n  in f lu e n c e d  f r u i t  v o lu m e , w e ig h t and 

TSS o f  a p p le  s ig n i f ic a n t ly .  In c re a s e  o f  w e ig h t and vo lum e  due to  

K a p p l ic a t io n  p ro b a b ly  may be  due to  th e  t ra n s lo c a t io n  o f  sugars  

to  th e  d e v e lo p in g  f r u i t  b y  p o ta s s iu m . In c re a s e  in  TSS o f  a p p le  

due to  P a p p l ic a t io n  was n o t p ronounced  as th a t  due to  N a p p l ic a t io n ,  

though  le v e ls  o f  P a ls o  in f lu e n c e d  i t  s ig n i f ic a n t ly .  I t  may be due 

to  in d i r e c t  e f fe c t  o f  P on p h o to s y n th e s is  th ro u g h  N . T he  s ig n if ic a n t  

in te ra c t io n  in v o lv in g  N w ith  P and K w e l l  e s ta b l is h e d  th e  dependence 

o f  N {’o r  p h o to s y n th e s is .
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5 . 8 .  C r it ic a l  le v e l of n u trie n ts

C r i t ic a l  le v e l  is  th e  c o n ce n tra tio n  o f n u tr ie n t  m  th e  le a f 

be low  w h ic h  a y ie ld  re d u c tio n  o c c u rs . The c r i t i c a l  le v e ls  w ere  

com puted s e p a ra te ly  f o r  f lu s h in g ,  f lo w e r in g  and f r u i t in g  stages.

S im ila r  to  th e  d is t r ib u t io n  o f N and K in  le a f ,  th e  h ig h e s t c r i t i c a l
/

va lu e s  f o r  N, P and K w ere  o b ta in e d  a t f lo w e r in g .  The lo w e s t 

va lues  w e re  w o rke d  o u t a t f lu s h in g .  F lu s h in g  is  th e  i n i t ia l  stage 

and so a b so rb e d  n u tr ie n ts  a re  u t i l iz e d  fo r  th e  fo rm a tio n  o f source  

a lo n e . As th e  g ro w in g  stage is  advanced  th e  a b so rb e d  n u tr ie n ts  

a re  u t i l iz e d  fo r  th e  d e ve lop m e n t o f sou rce  as w e ll  as fo r  th e  

fo rm a tio n  o f  s in k ,  hence a h ig h e r  va lu e  is  needed a t f lo w e r in g . 

As th e  f r u i t in g  s tage is  re a c h e d , th e  de ve lop m e n t o f source  is  

com p le ted  and th e  n u tr ie n ts  a re  used o n ly  f o r  th e  s in k  deve lopm en t 

and r e la t iv e ly  lo w e r  c o n c e n tra tio n s  a re  s u f f ic ie n t .

Kum ar and S reedharan  (1986) w o rk e d  out th e  c r i t i c a l  va lues  

o f 2 .0 9  and 0 .1 4  p e r cen t fo r  le a f N and P , r e s p e c t iv e ly  and th e y  

c o u ld n 't  w o rk  o u t th a t  fo r  K. The c r i t i c a l  le a f con ten ts  re p o r te d  

b y  Kum ar (1985) and th e  one o b ta in e d  a t  f r u i t in g  in  th is  s tu d y  

was found to  be s im i la r .  M athew  (1990) a ls o  w o rke d  o u t th e  c r i t i c a l  

le v e ls  fo r  le a f N and K as 2 .00  and 1.03 p e r cen t r e s p e c t iv e ly .  

He co u ld  n o t c a lc u la te  th a t  fo r  P because th e  y ie ld  o f cashew 

was no t s ig n if ic a n t ly  and p o s i t iv e ly  c o r re la te d  w ith  le a f P . But 

m  th is  s tu d y  a s ig n if ic a n t  p o s i t iv e  c o r re la t io n  was o b ta in e d  betw een 

le a f P a t f r u i t in g  and y ie ld .
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5 . 9 .  Y ie ld  p ro d u ctio n  based on f o lia r  n u trie n t le v e ls

The p re d ic t io n  e q u a tio n  d e v e lo p e d  by M athew (1990) to

p re d ic t  cashew  y ie ld  in  re la t io n  to  le a f n u tr ie n t  con ten t was found
2

to  r e s t r ic t  i t s  g ene ra l a d a p ta b i l i t y .  A lo w  R va lu e  was ob se rve d  

when th e  re q u ire d  e x p la n a to ry  v a r ia b le s  o b se rve d  in  th is  s tu d y

was f i t t e d  in  th e  s a id  e q u a tio n .

The s te p w is e  re g re s s io n  p ro c e d u re  ado p te d  in  t h is  s tu d y

in  o rd e r  to  o b ta in  a b e t te r  y ie ld  p re d ic t io n  e q u a tio n  re v e a le d  

N con ten t o f  le a f  a t f lu s h in g ,  f lo w e r in g  and f r u i t in g  and N /P  ra t io  

a t  f lu s h in g  a re  th e  im p o r ta n t dependen t v a r ia b le s  a ffe c t in g  th e  

y ie ld  The y ie ld  o f cashew co u ld  be p re d ic te d  w ith  a p re c is io n  

o f 55 p e r cen t us ing  th e  p re s e n t e q u a tio n  d e v e lo p e d .

M athew  (1990) u t i l is e d  th e  m ethod o f le a s t squa res  and

se le c te d  v a r ia b le s  as e x p la n a to ry  v a r ia b le s  based on th e  s im p le

c o r re la t io n  o b s e rv e d  betw een p a ra m e te rs  and th e  c o n tr ib u t io n  o f

each v a r ia b le  has n o t been e xa m in e d . T h is  may be th e  reason 
2

fo r  lo w  R (0 .3 6 2 ) when th e  e q u a tio n  was f i t t e d  to  th e  da ta  

o b s e rv e d  in  t h is  s tu d y .  The s te p w is e  re g re s s io n  p ro c e d u re  a d o p ted  

in  th is  s tu d y  a n a lyse d  th e  c o n tr ib u t io n  o f each v a r ia b le  in  e x p la in 

ing  th e  v a r ia b i l i t y  o f  dependent v a r ia b le  and hence a b e tte r  

p re d ic t io n  o f y ie ld  was o b s e rv e d . The maximum c o n tr ib u t io n  to  

y ieLd  was b y  N con ten t o f le a f a t f lo w e r in g  fo l lo w e d  b y  th a t o f

flu s h in g . N a t f r u i t in g  has le a s t c o n tr ib u t io n  Hence m aintenance 

o t  le a f N con ten t no t le ss  than  th e  c r i t i c a l  le v e l  a t f lu s h in g  and 

f lo w e r in g  is  im p o rta n t w ith  re s p e c t to  p r o d u c t iv i t y  o f cashew .
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5 .1 0 . Econom ic op tim um  doses o f  f e r t i l i z e r

Econom ic op tim um  doses o f 748 g N, 329 g P2 O5  and 9 K2 °^  

t r e e /y e a r  w ere  w o rke d  o u t. H ow ever, a lo w  econom ic op tim um  doses 

o f 430 g N and 130 g P2 0 5 / t r e e / y e a r  w ere  e s tim a te d  by  Kumar 

(1 9 8 5 ). He co u ld  no t w o rk  ou t th a t  fo r  K due to  l in e a r  response 

to  K a p p lic a t io n  H o w eve r, Kumar had made use o f p la n ts  o f 3

ye a rs  o ld  and y ie ld  s ta b i l iz a t io n  was no t re a ch e d  w h ile  in  th is  

s tu d y  1 1  y e a rs  o ld  cashew  tre e s  w e re  used w h e re  y ie ld  s ta b i l iz a t io n  

was a c h ie v e d .

5 .1 1 . Econom ic a n a ly s is

A ccoun ting  th e  c o s t o f in p u ts  and c u l tu ra l  o p e ra tio n s  

(A p p e n d ix -1 6 ) and s a le  p r ic e  o f cashew (R s . 2 1 / k g )  th e  ne t

re tu rn  w o rk e d  o u t to  be R s .5 5 /tre e  a t P 1  , w h ile  th e  va lu e

is  a lm os t th re e  fo ld  a t N2  P2  K2  (R s . 1 3 0 / t re e ) . B u t, w ith  fu r th e r  

in c re a se  to  th e  h ig h e s t le v e l  (N^ K^) th e  ne t re tu rn  was o n ly

Rs. 1 4 0 /tre e . T h is  is  th e  d im in is h in g  ra te  o f in c re a se  in  response  

o f cashew  to  th e  h ig h e s t doses o f f e r t i l i z e r s .  The ne t re tu rn  o f 

Rs .7 .4 0 / t r e e /y e a r  was o n ly  re p o r te d  fro m  an e x p e r im e n ta l c o n d it io n  

fo r  6  y e a rs  w ith  th e  a p p lic a t io n  o f op tim um  doses o f 665 g N, 

266 g P 2 0 5  and 533 g K2 0 / t r e e /y e a r  (A n o n ., 1976). The h ig h  ne t 

re tu rn  in  th is  s tu d y  may be due to  h ig h  p r ic e  o f cashew  com pared

to  th e  p r ic e  e x is te d  tw e lv e  years b e fo re .
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SUMMARY

S tud ies  on th e  g ro w th  and y ie ld  o f cashew in  re la t io n  to  

fo l ia r  and s o i l  n u tr ie n t le v e ls  was c a r r ie d  ou t d u r in g  1990-92 

by m aking use o f se e d lin g  progenies o f B LA -39-4  p la n te d  in  1979 

under KADP (C o llege  o f H o r t ic u ltu re )  a t M a d a kka th a ra . The e x p e r i-
3

ment was la id  out in  3 +1 fa c to r ia l  RBD co n s is tin g  o f 3 le v e ls  

each o f N (250, 500 and 1000 g / t r e e /y e a r ) ,  P (125, 250 and 500 g

P2 0 g /t re e /y e a r )  and K (250, 500, 1000 g K g O /tre e /y e a r) and one

abso lu te  c o n tro l (w ith o u t NPK a p p lic a t io n ) .

O b se rva tio n s  on g ro w th  and y ie ld  c h a ra c te rs , le a f n u tr ie n t 

content a t f lu s h in g , f lo w e r in g  and f r u i t in g  stages and a v a ila b le

n u tr ie n t contents m  s o i l  w ere made m  both  th e  y e a rs . C om putation

o f c r i t i c a l  le v e ls  o f n u tr ie n ts  in  le a f,  economic optim um  doses 

o f f e r t i l i z e r s ,  p re d ic t io n  o f y ie ld  based on N, P and K content 

o f leaves a t v a rio u s  stages w ere done.

A p p lic a t io n  o f N, P o r  K s ig n if ic a n t ly  in c reased  th e  g row th  

c h a ra c te rs  such as h e ig h t and p ro d u c tio n  o f new flu s h e s . The

in c reas ing  le v e ls  o f N upto  500 g /t re e  and P u p to  250 g /t re e  

re su lte d  m  s ig n if ic a n t in c re a se , b u t no s ig n if ic a n t response was 

obse rved  fo r  increased  K le v e ls .  S ig n if ic a n t p o s it iv e  re la t io n s h ip  

was ob ta ined  between number o f flu s h e s  and le a f N con ten t.
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L ea f N, P and K con ten t a t f lu s h in g  and f r u i t in g  was s ig n i

f ic a n t ly  enhanced by  a p p lic a t io n  o f th e  th re e  n u tr ie n ts .  A t f lo w e r in g  

s ig n if ic a n t  in c re a se  in  le a f  N and K con ten t was o b s e rv e d  w ith  

a p p lic a t io n  o f  each n u tr ie n t .  K a p p lic a t io n  fa i le d  to  p roduce  

s ig n if ic a n t  e f fe c t on le a f  P co n te n t. S ig n if ic a n t response  to  in c re a s in g  

le v e ls  o f  n u tr ie n ts  was o n ly  seen m  case o f N a t f lu s h in g  and 

f lo w e r in g .

N, P o r  K a p p l ic a t io n  p ro d u ce d  s ig n if ic a n t  in c re a se  m  to ta l  

( h lo r o p h y l l  con ten t and c h lo r o p h y l l  ' b ' .  H o w eve r, s ig n if ic a n t

p o s it iv e  c o r re la t io n  was o b ta in e d  betw een le a f  P con ten t and

c h lo r o p h y l l  ' a ' .

Lea f a n a ly s is  a t d i f fe r e n t  s tages re v e a le d  th a t  le a f  N

v a r ie d  fro m  1 .93  to  3 .0 2  p e r c e n t, le a f P betw een 0 .072  to  0 .16

p e r  cen t and le a f K be tw een 0 .57  to  1 .48  p e r c e n t. D is t r ib u t io n  

o f N and K show ed a re g u la r  p a tte rn  w ith  th e  h ig h e s t co n ce n tra tio n  

a t f lo w e r in g  w h ile  h ig h e s t le a f P con ten t was re c o rd e d  a t f r u i t in g  

s tage . H o w e ve r, th e se  t f i r e e  n u tr ie n ts  show ed th e  lo w e s t c o n c e n tra t

ion  in  le a f a t  f lu s h in g  s ta g e .

S o il N co n te n t was s ig n if ic a n t ly  in c re a se d  by  N, P o r  K

a p p lic a t io n .  In c re a s in g  le v e ls  o f th e  n u tr ie n ts  u p to  th e  second

le v e l o f a p p l ic a t io n  in c re a se d  th e  N con ten t o f s o i l .  N a p p lic a t io n  

d id  no t in flu e n c e  th e  P co n te n t o f s o i l .  H ow eve r, P and K a p p l ic a t 

ion  s ig n if ic a n t ly  in c re a se d  i t .  H o w e ve r, P and K a p p lic a t io n
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s ig n if ic a n tly  increased the P content o f s o i l.  A v a ila b le  K content 

o f s o il was not e ffected by a p p lica tio n  o f any of the  n u tr ie n ts .

But increasing  le ve ls  of K increased the  K content of s o il A 

negative, bu t nons ign ifican t re la tio n s h ip  was obta ined w ith  s o il 

arid lea f n u tr ie n t contents.

N, P and K a p p lica tio n  s ig n if ic a n tly  increased y ie ld
2

a ttr ib u t in g  characte rs  such as number o f pam cles/m  and tes t 

w eight of nu ts. The te s t w eight was s ig n if ic a n tly  increased w ith  

increasing le v e ls  of a l l  the  n u tr ien ts  m ain ly upto th e  second le v e l, 

but pan ic le  number was in fluenced on ly  by the  le v e ls  o f N.

Cashew y ie ld  was s ig n if ic a n tly  increased w ith  N, P and 

K a p p lic a tio n . However, s ig n if ic a n t response w ith  increasing  le v e ls  

was obta ined only w ith  N. Existence o f s ig n if ic a n t co rre la tio n  

was obta ined between le a f N and P contents at flo w e rin g  and fru it in g  

stages and y ie ld .  Between s o il n u tr ie n t content and y ie ld ,  a negative, 

though nons ign ifican t re la tio n s h ip  was obse rved .

The h ighest y ie ld  o f 8 .7  kg in  th is  s tudy correspond w ith  

the  y e a rly  a p p lica tio n  o f 1000 g N, 250 g P2 0 5  and 500 g K2 0 /t re  

T h is  is  seven fo ld  h ig h e r than the  y ie ld  m absolute  con tro l p lo ts  

where no fe r t i l i z e r  a p p lica tio n  was done since p lan ting  and s ixteen 

times h ighe r than the  average national p ro d u c t iv ity  re p o rte d .

N, P and K a p p lica tio n  brought about a p rog ress ive  increase 

in nut volume, p ro te in  content o f ke rn e ls , f r u i t  w e igh t, f r u i t
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vo lu m e  and to ta l  s o lu b le  s o l id s  (TSS) o f a p p le  P ro te in  co n te n t 

o f k e rn e ls  was s ig n i f ic a n t ly  im p ro v e d  by  N le v e ls ,  b u t o th e r  

c h a ra c te rs  w e re  p o s i t i v e ly  in flu e n c e d  b y  th e  le v e ls  o f b o th  N 

and P . S ig n if ic a n t  in te ra c t io n  o f N w ith  v a ry in g  le v e ls  o f  P and 

K was fo u n d  in  th e  case o f TSS o f a p p le .

C r i t i c a l  le v e ls  o f  N, P and K w e re  w o rk e d  o u t a t v a r io u s

stages and fo u n d  m axim um  v a lu e s  o f N, P and K a t f lo w e r in g .

The c r i t i c a l  v a lu e s  w e re  1 .8 9 , 0 .069  and 0 .51  p e r cen t a t f lu s h in g  

f o r  N, P and K r e s p e c t iv e ly .  The v a lu e s  a t f lo w e r in g  w e re  2 16, 

0 .1 1 8  and 0 .9 0  p e r  ce n t and a t f r u i t in g  w e re  2 05 , 0 .1 1 5  and 0 .8 5  

p e r cen t f o r  N, P and K, r e s p e c t iv e ly .

T he y ie ld  p r e d ic t io n  e q u a tio n  d e v e lo p e d  b y  M athew  (1990)

was te s te d  w ith  th e  d a ta  in  t h i s  s tu d y  and found  to  be a p o o r

f i t .  A m o d if ie d  e q u a tio n  was d e v e lo p e d  th ro u g h  s te p w is e  re g re s s io n  

p ro c e d u re  as fo l lo w s .

y = 5 .3 3  + 0 3 6 4 x . + 0 .7 4 6 x „  + 0 .2 1 1 x _  + 0 .3 7 8 x ,
1 2  3 4

w h e re ,

y -  y ie ld  o f p la n t

-  le a f  N co n te n t a t  f lu s h in g

-  le a f  N co n te n t a t  f lo w e r in g

x ^  -  le a f  N co n te n t a t  f r u i t in g

x ^  -  N /P  r a t io  a t f lu s h in g



o
The equa tion  was found  to  be b e t te r  f i t  w ith  R = 0.552 

fo r  y ie ld  p re d ic t io n  m  re la t io n  to  f o l ia r  n u tr ie n t le v e ls .

Econom ic op tim um  doses w ere  w o rke d  ou t to  be 748 g N, 

329 g P2 O5  anci 765 9 K ^ O /tre e /y e a r  fo r  cashew .

Econom ic a n a ly s is  a t d i f fe r e n t  le v e ls  o f f e r t i l i z e r  a p p lie d  

show ed maximum net re tu rn s  o f R s.21840 /ha  a t h ig h e s t le v e ls  o f 

1000 g N , ,  500 g P2 ^ s  anc  ̂ 1000 9  f ^ O / t r e e /v e a r .  W h ile  ne t re tu rn s  

o f R s .8 5 8 0 /-  and R s. 2 0 2 8 0 /- w e re  o b ta in e d  a t lo w e s t and medium 

le v e ls  o f  N, P and K.
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A p p e n d ix  1, A b s tra c t o f ANOVA o f th e  e ffe c t o f f e r t i l i z e r  
management on h e ig h t o f th e  tre e  and num ber 
o f f lu s h e s /m  ^

Mean s q u a re

H e ig h t o f Num ber o f f lu s h e s /m2 
th e  tre e

1991-92 1990-91 1991-92

R e p lic a tio n 1 0 .9 4 6 .4 10.7

T rea tm en t 27 0 9 20 .76 14.6

N 2 5 .2 * * 8 9 .3 !t* 60 5 **

P 2 0  2 * 40 1“ 1 1  1

NP 4 0 .7 * * 12.4 34

K 2 0 . 2 * 4 4 1 2 1

NK 4 0 . 6 * * 6  9 6 .9

PK 4 0 . 2 * 9 4 9 .4

NPK 8 0 .5 * * 3 .9 3 .9

C o n tro l vs tre a tm e n ts 1 2 . 8 * 145 4 * * 113 .7 >!

E r ro r 27 0 .0 6 8 .4 7 .4 5
C o n tro l vs 

o f NPK
base le v e ls  
(N P K )

1 18 5 ** 5 .1 4 5 .4 * *

C o n tro l vs N 1 2 9 .7 * * 7 3 .5 * * 4 5 .4 * *
C o n tro l vs

N 2
1 6 . 8 * * 7 2 .3 * * 76 6

C o n tro l vs
N3 1 1 3 ,7 ** 1 0 5 .1 ** 6 4 .0

C o n tro l vs P 1 3 3 .3 * * 68 .5 26.1
C o n tro l vs

P 2
1 15 .6 ’ * 72 3 * * -

C o n tro l vs P3 1 9 .9 * * 156 3“ * -
C o n tro l vs K 1 35 3 ** 1 2 . 0 4 4 .0 * ’
C o n tro l vs

K 2
1 15 2 * “ - 52 6

C o n tro l vs K3 1 1 3 .0 * * - 85 6



A p p e n d ix  2 . A b s tra c t o f ANOVA o f  th e  e ffe c t o f f e r t i l i z e r
management on le a f  N co n te n t and le a f  P con ten t
a t f lu s h in g

S o u rc e  d f   Mean s q u a re _________
Leaf N con ten t L ea f P conten'

1991-92 1991-92

R e p lic a tio n  1

T rea tm en t 27

N 2

P 2

NP 4

K 2

NK 4

PK 4

NPK 8

C o n tro l vs  tre a tm e n t 1

E r ro r  27

C o n tro l vs  base le v e ls  
o f NPK (N 1 P2 K 1)

C o n tro l N

C o n tro l vs  N2

C o n tro l vs  Ng

C o n tro l vs  P

C o n tro l vs  P2

C o n tro l vs  P^

C o n tro l vs  K

C o n tro l vs  K2

C o n tro l vs

0 . 0 1 0  0 0 0 0 0 1

0  0 2 0 . 0 0 0 0 0 0

0 .0 8 0 . 0 0 1 * *

0 . 0 2 0 . 0 0 1 * *

0 . 0 1 0  0 0 0 0 1

0 . 0 2 0  0 0 0 0 1 1

0 . 0 1 0 . 0 0 0 0 1

0 . 0 1 0 . 0 0 0 0 0 1

0.007 0 . 0 0 0 0 0 1

0 .09 0 . 0 0 1 * *

0 . 0 2 0.00007

2 , 1 * * 0 . 0 0 2 * *

2 . 9 * * 0 005**

1 .4 * * 0  0 0 2 * *

1 .5 * * 0 .0 0 3 **

2  8 * * 0 004**

1 . 2 * * 0  0 0 2 * -

1 1 * * 0 . 0 0 2 * *

2  6 * * 0 004*

1 O '” 0 . 0 0 1 * *
1 0 * * 0 . 0 0 1 * *



A p p e n d ix  3 . A b s t r a c t  o f  ANOVA o f  th e  e f fe c t  o f  f e r t i l i z e r  
m anagem ent on le a f  K c o n te n t a t  f lu s h in g  and 
c h lo r o p h y l l  ' a '  o f  le a v e s

S ou rce d f

M ean

L e a f K co n te n t 
a t  f lu s h in g

1991-92

s q u a r e

C h lo r o p h y l l  ' a 1 

o f le a v e s

1991-92

R e p lic a t io n 1 0  6 0 . 0 0 1

T re a tm e n t 27 0  8 0 04

N 2 0 . 1 * 0 .0 7

P 2 0 . 0 2 0 .0 7

NP 4 0  07 0 .0 3

K 2 0 . 2 * 0 . 0 1

NK 4 0  0 2 0 . 0 2

PK 4 0 07 0 . 0 1

NPK 8 0  2 0 05

C o n tro l v s  t r e a tm e n t 1 0 .0 4 * * 0 . 2

E r r o r 27 0 . 6 0 03

C o n tro l v s  ba se  le v e ls 1 0 3 _
o f  NPK ( N ^ K ^

C o n tro l v s  N 1 0 .5 * * 0 .2 8

C o n tro l vs 1 0 3 * * -

C o n tro l v s  Ng 1 0 3“ * -

C o n tro l v s  P 1 0 0 9 ** 0 53

C o n tro l v s  P^ 1 0 .0 5 -

C o n tro l v s  P^ 1 0 05 -

C o n tro l v s  K 1 0 .0 8 * “ 0 19

C o n tro l vs 1 0 04 -

C o n tro l v s 1 0 04 -



A p p e n d ix  4 A b s t ra c t  o f ANOVA o f th e  e f fe c t  o f f e r t i l i z e r  
m anagement on c h lo r o p h y l l  ' b '  and to ta l  
c h lo r o p h y l l  o f le a v e s

S ource d f M ean s q u a r e

C h lo r o p h y l l  'b  
o f le a ve s

T o ta l
c h lo r o p h y l l

1991-92 1991-92

R e p lic a t io n 1 0 .0 6 0 . 2

T re a tm e n t 27 0 .0 8 0 .3

N 2 0 . 2 * 0 .7 *

P 2 0 05 0 .0 8

NP 4 o o 0  2

K 2 0 . 0 2 0 .0 9

NK 4 0 .0 9 0 . 2

PK 4 0 03 0 . 0 1

NPK 8 0  08 0 .4

C o n tro l vs  tre a tm e n t 1 0 .3 * 0 .9 *
E r r o r 27 0  06 0 . 2

C o n tro l v s  base  le v e ls  1 
o f NPK (N P „K  )

0 . 1 1  2 *

C o n tro l v s  N 1 0  6 6 * * 2 . 1 *
C o n tro l vs  N2 1 0  3 * * 0  8 *
C o n tro l vs  N^ 1 0 .5 * * 1 .4 *
C o n tro l v s  P 1 0 4 * 1 .4 *
C o n tro l vs  P^ 1 0 . 1 0 . 8 *
C o n tro l vs  P^ 1 0 .3 * 0 .5 *
C o n tro l vs  K 1 0 .3 * 1 . 2 *
C o n tro l vs  K2 1 0 . 1 0 . 1 *
C o n tro l v s 0  2 0 . 6 *



A p p e n d ix  5 A b s tra c t o f ANOVA o f th e  e ffe c t o f f e r t i l i z e r
management
f lo w e r in g

on le a f N and le a f P con ten t a t

Mean squa re
Source

d f Lea f N 
con ten t

L ea f P 
co n te n t

1990-91 1991-92 1990-91 1991-92

R e p lic a tio n 1 0 . 1 0 . 1 0 . 0 0 0 0 1 0 . 0 0 0 0 0 1

T re a tm e n t 27 0 . 1 0 . 2 0 . 0 0 0 2 0 . 0 0 0 0 0 1

N 2 0 .4 * 1 .5 0 . 0 0 2 * * 0  0 0 1 *

P 2 0 . 2 0 . 2 0 . 0 0 1 * * 0  0 0 0 0 0 1

NP 4 0 . 1 0 . 2 0 . 0 0 0 0 0 1 0  0 0 0 0 0 1

K 2 0 . 2 0 .04 0 . 0 0 0 0 0 1 0  0 0 0 0 0 0 1

NK 4 0 . 1 0  0 2 0  0 0 0 0 0 1 0 . 0 0 0 0 0 1

PK 4 0 . 1 0 . 1 0 . 0 0 0 0 0 1 0  0 0 0 0 0 1

NPK 8 0 . 1 0 .03 0  0 0 0 0 0 1 0  0 0 0 0 0 1

C o n tro l vs tream en t 1 0 .3 0 . 6 * 0 . 0 0 2 * * 0 . 0 0 1 *

E r ro r 27 0 . 1 0 . 1 0 . 0 0 0 2 0 . 0 0 0 2

C o n tro l vs  base 
le v e l o f  NPK (N w

1

1 , 2 * * 1 .3 * * 0 003** 0 . 0 0 2 * *

C o n tro l vs N 4 1 5 0 * * 0  0 1 * * 0  0 1

C o n tro l vs
N 2

1 2 . 2 * * 1 .5 * * 0 .0 0 3 * * 0 .0 0 3 * *

C o n tro l vs N3 1 1 .9 * * 4 0 .0 0 7 * * 0 .0 0 6 * *

C o n tro l vs P 1 3 .8 “ 4 .1 * * 0  0 1 * * 0 .0 0 8 **

C o n tro l vs
P 2

1 1 .3 * * 1 7 * * 0 .0 0 4 ** 0 003**
C o n tro l vs P3 1 2  2 * * 2  0 * * 0 .005 -'v 0 004**
C o n tro l vs K 1 3 .3 * 3 9 * * 0  0 1 * 0  006*
C o n tro l vs

K 2
1 1 .4 * * 1 6 * * 0 0 0 4 ** 0 . 0 0 1 * *

C o n tro l vs *3 1 1 .3 * * 1 . 8 * * 0 0 0 4 ** 0  0 0 2 * *



A p p e n d ix  6 . A b s tra c t  o f ANOVA o f th e  e f fe c t  o f f e r t i l i z e r
management on le a f  K c o n te n t a t f lo w e r in g  and
le a f  N c o n te n t a t f r u i t in g

S ource
Mean sq u a re

d f L ea f K a t 
f lo w e r in g

L e a f N a t 
f r u i t in g

1990-91 1991-92 1990-91 1991-92

R e p lic a t io n 1 0 .009 0 .0 7 0 .0 4 0 . 0 0 0 0 1

T rea tm en t 27 0 .0 4 0 . 1 0 . 1 0 . 1

N 2 0 .0 4 0 .4 * * 0 .3 0 .9
P 2 0 . 0 1 0 .0 7 0 . 2 0 . 1

NP 4 0  0 2 0 . 0 2 0  0 1 0 . 1

K 2 0 .0 8 0 . 2 0 .0 3 0 .004
NK 4 0 . 0 1 0 . 1 0 .0 3 0 . 0 2

PK 4 0 . 0 0 1 0 . 1 0 . 0 2 0 . 0 1

NPK 8 0 .0 3 0 03 0 . 2 0 .0 3
C o n tro l vs tre a tm e n t 1 0 .0 4 * * 1 . 2 * * 0  2 0 5 **
h r r o r 27 0 .0 3 0 .0 7 0 . 1 0 .0 5
C o n tro l vs base 1 0 .5 * * 0 .0 6 1 . 2 * * 1 .4le v e l  o f NPK ( N P K )

( n n tro l vs N 1 1 . 6 * * 1  . 1 * * 3 .3 * 5 .3 * *
C o n tro l vs

N 2
1 1 . 0 * * 0 .9 * * 1 . 1 * * 3 .0 *

C o n tro l vs N3 1 0 .9 * * 1 . 1 * * 1 .7 * * 2 .9 *
C o n tro l vs P 1 1 . 2 * * 1 . 0 * * 3 .3 * 3 .8 *
C o n tro l vs

P 2
1 0 .5 * * 1 . 0 * * 1 . 1 * * 1 .4 * *

C o n tro l vs P3 1 0 .7 * * 0 . 8 * * 1 .5 * * 1 . 8 *
C o n tro l vs K 1 1 .4 * * 1 . 2 * * 3 .2 * 3 .7 *
C o n tro l vs

K 2
1 0 .9 * * 1 . 1 * * 1 .3 * * 1 .4

C o n tro l vs
K3 1 0 . 6 * * 1 . 2 * * 1 .3 * * 1 .7



A p p e n d ix  7 A b s tra c t o f ANOVA o f th e  e ffe c t o f f e r t i l i z e r
management on le a f P and le a f K content at
f r u i t in g

Mean square
Source d f

Lea f P content Leaf K content

1990-91 1991-92 1990-91 1991-92

R e p lica tio n 1 0 . 0 0 0 0 1 0 . 0 0 0 0 0 1 0.04 0 . 0 0 0 0 1

Treatm ent 27 0 . 0 0 0 0 0 1 0 . 0 0 1 0  1 0 . 1

N 2 0 . 0 0 2 * * 0 .003** 0 .3 0 .9 * *
P 2 0.0005 0 . 0 0 2 * * 0 . 2 0 . 1

NP 4 0 . 0 0 0 0 0 1 0 . 0 0 0 2 0 . 0 1 0 . 1

K 2 0.0005 0.005 0.03 0.004
NK 4 0 . 0 0 0 0 0 1 0  0 0 0 0 0 1 0.03 0 . 0 2

PK 4 0 . 0 0 0 2 0 . 0 0 0 0 0 1 0 . 0 2 0 . 0 1

NPK 8 0 . 0 0 0 0 1 0 . 0 0 0 0 0 1 0 . 2 0.03
C on tro l vs trea tm en t 1 0 . 0 0 2 * * 0 . 0 0 1 0 . 2 * * 0 .5 * *
E r ro r 27 0 . 0 0 0 2 0 . 0 0 0 2 0 . 1 0.05
C o n tro l vs base 
le v e ls  o f NPK ( N P K )

1 0 004** 0 .004** 1 . 2 * * 1 .4 * *

C on tro l vs N 1 0 . 0 1 * * 0 . 0 1 * 3 .3 * * 5 .3 * *
C on tro l vs

N 2
1 0 .0 0 7 ** 0 .0 0 5 ** 1 . 1 * * 3 .0 *

C o n tro l vs
N3 1 0 .0 0 8 ** 0 .0 0 6 ** •j 7*# 2 .9 *

C on tro l vs P 1 O © 0 . 0 1 * 3 .3 * * 3 8 *
C o n tro l vs

P 2
1 0 .0 0 6 ** 0 .0 0 3 ** 1 . 1 * * 1 .4

C on tro l vs P3 1 0 .0 0 7 ** 0 .0 0 4 ** 1 .5 * * 1 . 8

C on tro l vs K 1 0 . 0 1 * * 0 . 0 1 * 3 .2 * * 3 .7 *
C on tro l vs

K 2
1 0 .0 0 5 ** 0 .004** 1 .3 ** 1 .4

C o n tro l vs K3 1 0 .0 0 4 ** 0 .0 0 5 ** 1 .3 * * 1 .7



A p p e n d ix  8 . A b s t ra c t  o f ANOVA o f th e  e f fe c t  o f f e r t i l i z e r
management on N and a v a i la b le  P co n te n t o f  s o i l

Source d f
Mean s q u a re

N c o n te n t A v a ila b le  P

1990-91 1991-92 1990-91 1991-92

R e p lic a tio n 1 0 . 0 0 0 0 1 0 . 0 0 1 0 . 0 0 2 0 .0 6

T re a tm e n t 27 0 .0003 0 . 0 0 0 0 0 1 223 .3 5 3 5 .9

N 2 0 . 0 0 1 * 0 . 0 0 0 0 0 1 122.5 5821*

P 2 0 . 0 0 1 * 0 .0005 1 7 6 2 .0 ** 1 9 1 8 .6 **

NP 4 0 . 0 0 0 2 0 . 0 0 0 2 176 0 278 .3

K 2 0 . 0 0 1 * 0 . 0 0 0 0 0 1 8 7 .4 164.6

NK 4 0 . 0 0 0 2 0 . 0 0 0 0 0 1 23 9 1044.0

PK 4 0 . 0 0 0 2 0 . 0 0 0 2 164.8 300 .9
NPK 8 0 . 0 0 0 0 1 0 . 0 0 0 0 1 4 7 .8 198.9

C o n tro l vs tre a tm e n t 1 0 . 0 0 1 * 0 . 0 0 2 * * 2 4 5 .2 1054.4
E r r o r 27 0 . 0 0 2 0 . 0 0 0 2 121 19 167.9
C o n tro l vs  b a se , 
le v e ls  o f NPK ( N P K )

1 0 .0 0 7 * * 0 . 0 1 * * - -

C o n tro l vs N 1 0 .0 8 * * 0 .0 3 * * - 3 2 0 .8
C o n tro l vs

N 2
1 0 . 0 1 * * 0 . 0 1 * * - -

C o n tro l vs N3 1 0 .0 0 7 * * 0 . 0 1 * * - -

C o n tro l vs P 1 0 . 0 2 * * 0 . 0 2 * * - 2 0 4 8 .7 **
C o n tro l vs

P 2
1 0 .0 0 7 * * 0 . 0 1 * * - 1 9 4 7 .4 **

C o n tro l v s P3 1 0 .0 0 8 * * 0 .0 0 8 * * - 2 2 0 8 .5 * *
C o n tro l v s K 1 0 .0 3 * * 0 . 0 2 * * - 7 4 6 .3 *
C o n tro l vs

K 2
1 0 . 0 2 * * 0 . 0 1 * * -

C o n tro l vs K3 1 0 . 0 1 * * 0 . 0 1 * * - -



A p p e n d ix  9 . A b s tra c t o f ANOVA o f th e  e f fe c t  o f f e r t i l i z e r
management on a v a i la b le  K con ten t o f s o i l  
and num ber o f p a m c le s /m 2

Source d f
Mean squa re

A v a ila b le  
con ten t o f

K
s o i l

Number o f 2  

p a n ic le s /m

1990-91 1991-92 1990-91 1991-92

R e p lic a tio n 1 3361.2 264.7 18.0 3 4 .5

1 rea tm ent 27 17249.2 8288.7 1 0 . 0 13.7

N 2 5823.3 3242 6 7 6 .0 * * 5 1 .7 * *
P 2 15169.1 6618.0 9 .0 8 . 8

NP 4 7069.9 5660 3 4 .0 10.9
K 2 124768.1** 3 5 0 6 5 .7 ** 0 . 1 13.4
NK 4 12651.2 3330.9 11 9 8 . 2

PK 4 4979.3 6484.8 0 . 2 5 .5
NPK 8 4141.2 8831.2 0 .5 4 .5

C o n tro l vs tre a tm e n t 1 42275.2 3388.5 7 2 .4 * * 8 8 . 1 * *
f r r o r 27 15734.1 4003.8 3.1 5 .7
C o n tro l vs  base 
le v e ls  o f NPK ( N P K )

1 - - 2 .9 * * 2 .9

C o n tro l vs N 1 54626.0 25317.5 2 2 .0 5 ** 1 2 . 6 * *
C o n tro l vs

N 2
1 - - 1 9 .4 ** 1 1 . 6 * *

C o n tro l vs N3 1 - - 2 0 .7 * * 9 .6 * *
C o n tro l vs P 1 31176.0 28669.5 1 3 .7 * * 8 . 2 * *
C o n tro l vs

P 2
1 - - 1 0 .7 * * 2 . 6

C o n tro l vs P3 1 - - 1 1 . 6 * * 1 0 .3 * *
C o n tro l vs K 1 14106.6 47659.5 1 8 .9 * * 7 .5 * *
C o n tro l vs

K 2
1 - - 7 .3 * * 5 .0 8 *

C o n tro l vs K3 1 “ - 4 6 * * 5 .0 8 *



A p p e n d ix  10 A b s tra c t o f ANOVA o f th e  e ffe c t o f f e r t i l i z e r
management on te s t w e ig h t o f  nu ts and y ie ld  o f 
p la n ts

Mean sq u a re
Source d f Test w e ig h t o f Y ie ld  o f p la n ts

n u t

1990-91 1991-92 1990-91 1991-92

R e p lic a tio n 1 52951.5 944.6 0 . 6 0 .7

T rea tm ent 27 7907.2 9730.6 1 2 . 0 6 . 0

N 2 17305.2* 18716.7* 9 3 .1 * * 2 4 .3 *

P 2 10074.9 16018.1* 15.8 17.1

NP 4 5033.6 3903.5 4 .3 1 . 8

K 2 34374 9* 33401 4 ** 4 .1 3 .9
NK 4 2577.4 788 .9 1 . 1 0 .4
PK 4 264 .6 3459.0 0 .7 1 . 1

NPK 8 1367 9 2616.3 1 . 0 0 . 6

C o n tro l vs tre a tm e n t 1 4 7 5 3 7 .4 ** 7 2 9 1 6 .7 ** 6 6  4 ** 5 4 .4 * *
E r ro r 27 3773.7 4734.5 6 . 2 4 .7
C o n tro l vs base 1 5 9 4 1 4 .1 ** 5 4 6 3 9 .1 ** 17.7 9 .0
le v e ls  o f  NPK ( N ^ K - j )

C o n tro l vs N 1 190816 .7** 199837 .5** 3 7 .9 * 4 1 .3 * *
C o n tro l vs

N 2
1 9 0 7 5 1 .5 ** 132314 .1** 2 1 .5 4 0 .0 * *

C o n tro l vs N3 1 109726.6** 201666 .7 ** 2 .9 33 1*
C o n tro l vs P 1 2 31084 .4 ** 132314.1** 20 .4 3 0 .3 *
C o n tro l vs

P 2
1 135976 .5** 84 8 2 6 .6 ** - 19.8

C o n tro l vs P3 1 7 3 7 5 6 .6 ** 137826 .6** - 4 0 .0 * *
C o n tro l vs K 1 218504 .2 ** 180266 .7** 2 7 .4 * 19.6
C o n tro l vs

K 2
1 101601 .5** 6 8 2 5 1 .6 ** 14.2 _

C o n tro l vs K3 1 151126 .5** 116451 .6** 18 7 -



A p p e n d ix  11. A b s tra c t o f ANOVA o f th e  e ffe c t o f f e r t i l i z e r  
management on nu t vo lum e and p ro te in  content 
o f k e rn e ls

Source d f
Mean sq u a re

Nut vo lum e P ro te in  con ten t 
o f k e rn e l

1990-91 1991-92 1990-91 1991-92

R e p lic a tio n 1 3 .6 0 .07 0 .05 0 . 0 0 1

T rea tm en t 27 0 .9 1 . 0 5 .9 8 .9

N 2 3 .3 * * 2 . 0 * 3 3 .2 * * A 6 .3 **

P 2 1 .7 * * 1 . 1 0 .5 19.0

NP A 0 .3 0 . 6 1 .5 0 . 6

K 2 3.1 3 .A 1 .A 1.3
NK A 0 . 2 0 . 2 1 . 2 0 . 8

PK A 0 . 1 0 . 2 0 .5 1 . 6

NPK 8 0 . 1 0 .3 1 . 0 2 . 6

C o n tro l vs tre a tm e n t 1 5 .1 * * 7 .6 * * 6 7 .7 * * 7 6 .2 * *
i ' r r o r 27 0 . 2 0 .A A. 1 |3 .A
C o n tro l vs  base 
le v e ls  o f NPK ( N P K )

1 A.  8 * * 6 . 8 * * 2 0 A .5 ** 1 7 7 .2 **

C o n tro l vs N 1 8 . 6 * * 2 1 .3 * * 5 0 8 .9 ** A 3 9 .8 **
C o n tro l vs

N 2
1 9 .9 * * 1 0 . 2 * * 2 5 0 .A** 2 0 3 .8 **

C o n tro l vs
N3 1 1 2 . 6 * * 1 2 .3 ** 2 A 5 .9 ** 2 0 3 .8 **

C o n tro l vs P 1 2 0 .5 * * 2 A . 8 * * AA6 . 6 * * A 2 9 .0 **
C o n tro l vs

P 2
1 9 .0 * * 1 A .A ** 1 8 0 .9 ** 1 6 2 .8 **

C o n tro l vs P3 1 1A .A ** 1 A . A** 2 1 5 .1 ** 2 2 9 .5 **
C o n tro l vs K 1 1 7 .7 * * 2 3 .A ** A 39 .B ** 3 7 5 .0 **
C o n tro l vs

K 2
1 7 .0 * * 1 0 . 6 * * 2 0 3 .1 ** 1 7 9 .5 **

C o n tro l vs K3 1 3 .2 * * 1 6 .0 ** 2 3 3 .3 ** 1 2 5 .7 **



A p p e n d ix  12. A b s tra c t  o f ANOVA o f  th e  e f fe c t  o f f e r t i l i z e r  
management on f r u i t  w e ig h t and f r u i t  vo lum e

S ource d f
Mean s q u a re

F r u i t  w e ig h t F r u i t vo lum e

1990-91 1991-92 1990-91 1991-92

R e p lic a t io n 1 1 1 . 2 1003.0 0 .0 1 8 6 1 7 .7

T re a tm e n t 27 147 4 152 8 118.3 151.3

N 2 6 1 9 .0 * * 1 0 .4 * * 6 0 7 .1 * * 34.1

P 2 2 0 9 .7 * * 564 .6 124 .2 * 137.4

NP 4 129.2 7 3 .3 3 7 .8 115.8

K 2 6 .4 5 6 .5 200 .7 245.1

NK 4 4 4 .2 171.0 3 8 .6 157.4

PK 4 4 4 .2 8 2 .2 46 0 116.3

NPK 8 5 3 .2 8 2 .3 18 .8 117 .2

C o n tro l v s tre a tm e n t 1 6 6 2 .4 * * 897 7 * * 6 9 2 .2 * * 7 5 7 .9 *
F r r o r 27 39 .1 8 2 .4 3 5 .6 7 7 .5
C o n tro l v s  base 
le v e ls  o f  NPK ( N P K )

1 4 0 0 .0 * * 6 0 0 .3 * * 5 5 2 .3 * * 7 8 4 .0 * *

C o n tro l vs N 1 2 3 4 0 .3 * * 2 0 5 3 .5 ** 2 3 6 0 .1 * * 4 2 9 3 .3 * *

C o n tro l vs
N 2

1 7 8 4 .0 * * 8 7 0 .3 * * 1 0 2 4 .0 ** 1 2 2 5 .0 * *
C o n tro l v s

N3 1 1 3 3 2 .3 ** 1 4 0 6 .3 ** 1 7 6 4 .0 ** 1 9 8 0 .0 **
C o n tro l vs P 1 1 7 6 8 .2 ** 2 5 6 2 .7 * * 1 9 6 2 .0 ** 2 3 8 0 .1 * *
C o n tro l vs

P 2
1 7 8 4 .3 * * 1 1 9 0 .3 ** 1 2 2 5 .0 * * 1 1 2 2 .3 * *

C o n tro l vs P3 1 1 3 3 2 .3 ** 2 0 7 0 .3 ** 8 1 2 .3 * * 1 8 4 9 .0 **
C o n tro l v s K 1 1 8 2 0 0 .0 ** 1 9 8 0 .2 ** 2 0 1 6 .6 * * 2 1 2 8 .2 * *
C o n tro l vs

K 2
1 7 8 4 .0 * * 6 5 0 .3 * * 7 8 4 .0 * * 7 2 9 .0 * *

C o n tro l vs
K3 1 1 3 3 2 .0 ** 1 5 6 0 .3 ** 1 3 6 9 .0 ** 1 8 4 9 .0 **



A p p e n d ix  13. A b s tra c t o f ANOVA o f th e  e f fe c t  o f  f e r t i l i z e r  
management on TSS o f a p p le

Source d f
Mean squa re

TSS o f a p p le  

1990-91 1991-92

R e p lic a tio n 1 3 .6 0 . 2

T rea tm en t 27 4 .8 1 .9

N 2 15 2 * * 1 . 2 * *

P 2 8 .4 * 1 .9 * *

NP 4 4 .5 0  8

K 2 4 .7 0 .5

NK 4 0 . 6 1 3 .3

PK 4 1 . 0 0 . 6

NPK 8 3 8 1.5

C o n tro l vs  tre a tm e n t 1 19 0 ** 1 3 .0 * *
E r ro r 27 2 .5 0.3

C o n tro l v s  base le v e ls o f 1 8 . 6 6 0 .0 * *
NPK ( N ^ K ^

C o n tro l vs  N 1 9 .8 * * 1 2 0  2 * *

C o n tro l vs  Ng 1 76 1 ** 55 9 * *

C o n tro l v s  N^ 1 8 5 .1 * * 4 8 .7 * *
C o n tro l vs  P 1 9 2 .4 * * 1 3 3 .0 **
C o n tro l vs  P^ 1 8 1 .4 * * 6 0 .5 * *
C o n tro l vs  P^ 1 6 7 .6 * * 6 5 .2 * *
C o n tro l v s  K 1 7 8 .8 * * 1 0 2 . 0 * *
C o n tro l vs 1 4 9 .3 * * 2 6 .7 * *
C o n tro l v s  K^ 1 5 9 .6 * * 5 1 .5 * *



A p p e n d ix  14 R e la tio n s h ip  between le a f N , P and K a t d iffe re n t stages and o th e r  param eters

P a ra m ete rs

Le a f N Leaf p h o sp h o ru s Leaf p o ta ss iu m

F lu s 
h in g ^ lo w e r in g F r u it in g

F lu s 
h in g F lo w e r in g F r u it in g

F lu s 
h in g F lo w e r in g F r u it in g

91-92 90-91 91-92 90-91 91-92 91-92 90-91 91-92 90-91 91-92 91-92 90-91 91-92 90-91 91-92

Num ber
flu sh e s/ m

0.579 0.407 0.395 0.457 0.437 0.397 0.474 0.406 0.568 0.374 0.012 0.35 0.417 0.45 0.356

C h lo r o p h y l l  ' a ' 0.193 - 0.233 - 0.366 0 366 - 0.176 -
«

0 .5 0.199 - 0.43 - 0.224

C h lo r o p h y l l  ' b 1 0.108 - 0 .325 - 0 .375 0.409 - 0.422 - 0.45 0 465 - 0.336 - 0.368

Tota l
c h lo r o p h y l l

Num ber o f^

0.024

'
0.151 “ 0 .217 0.398 - 0.397 “ 0 .40 0.369 0.303 0.299

pa ruc le s/m 0.268 0.255 0.571
*

0 .27
«

0.401 0.54 0 468 0 .46
&

0 .58 0.535
a

0.337 0 197 0.414 0.309 0 .5 6?

Y ie ld 0.382 0.424 0.516 0.548 0 .48 0.308 0.336 0.555 0.386 0.554 0 384 0.239 0.26 0.252 0.301

S o i l  n it ro ge n 0.224 0.204 0.210 0.267 0.166 0.154 -0 .1 9 0.237 0 .192 0.062 0.264 -0.061 0.187 -0 .0 0 5 0 .199

A v a i la b le  P 
o f s o i l

0.065 0.346 0.195 0.117 0.298 0.170 -0.066 0.174 0.271 0.231 0.221 0.143 0.319 0.222 0.176

A v a i la b le  K 
of s o i l

0.229 0.18 0.195 0.113 0.122 0 148 0.158 0.182 0.288 -0 .0 2 0.119 0.18 0.037 0 .178  -0.103

*  d e n o te s  s ig n if ic a n c e  at 1 p e r  cent le v e l  
T o ta l n u m b e r  o f o b se rv a t io n s  = 56



A pp e n d ix  15. R e la tio n s h ip  between a v a ila b le  n u tr ie n ts  o f s o i l  and o th e r pa ram ete rs

Param eters
S o il N A v a ila b le P o f s o i l A v a ila b le K o f s o i l

1990-91 1991-92 1990-91 19991-92 1990-91 1991-92

Y ie ld -0 .078 0.171 0.197 0.318 0 217 0.017
2

Number o f flu s h e s /m -0 .099 -0 .044 0 . 1 1 2 -0 .0 2 4 0.299 0.224
2

Number o f p a n ic le s /m 0.056 0.228 0 .13 0.224 0 . 2 2 2 0.152

C h lo ro p h y l l  'a ' 0.031 0.146 -0 .1 2 7

C h lo ro p h y l 1 b ' 0.214 0 .109 0.083

T o ta l c h lo ro p h y ll 0.169 0 . 2 2 1 0.026



A p p e n d ix -1 6 . C ost of in p u ts  and o u tp u ts

U re a  -  R s . 3 / k g

S u p e rp h o sp h a t e  -  R s 1 .3 5 / k g

M u ra te  o f p o ta sh  -  R s , 1 .7 5 / k g

R in g  w e e d in g  (3 t im e s )  -  R s  9 .9 0

T re n c h in g  and  f e r t i l i z e r  a p p l ic a t io n  -  R s . 3  30

L a b o u r  fo r  s p r a y in g  -  R s  6 60

E n d o su lfa n  -  R s  2 .7 0

Nut c o lle c t io n  c h a rg e s  -  R s  8 .0 0

S a le  p r ic e  o f c a sh e w / k g  -  R s .2 1  00
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ABSTRACT

An e x p e r im e n t on th e  g ro w th  and y ie ld  o f cashew  in  re la t io n  

to  f o l i a r  and s o i l  n u t r ie n t  le v e ls  was conducted  d u r in g  1990 -'92  

by  m aking use o f s e e d lin g  p ro g e n ie s  o f B LA -39 -4  w ith  th re e  le v e ls  

each o f N (250 , 500 and 1000 g / t r e e / y e a r ) , P (125 , 250 and 500 

g P2 0 5 / t r e e / y e a r )  and K (250 , 500 and 1000 g K ^ O /tre e /y e a r )  and 

one a b s o lu te  c o n tro l ( w ith o u t  NPK a p p l ic a t io n ) .

S ig n if ic a n t response  in  in c re a s in g  h e ig h t and num ber o f f lu s h e s  

was o b s e rv e d  o n ly  fo r  N (500 g / t r e e /y e a r )  and P (250 g P 0 ^ / t r e e /  

y e a r ) .  L ea f N and K co n te n t a t f lu s h in g ,  f lo w e r in g  and f r u i t in g  

w ere  enhanced by  a p p lic a U o n  o f a l l  th e  th re e  n u tr ie n ts  w ith  maximum 

va lues  a t f lo w e r in g .  L e a f P content was enhanced b y  N, P and K 

a p p lic a t io n  o n ly  a t f lu s h in g  and f r u i t in g .  N, P and K a p p lic a t io n  

a lso  in c re a s e d  th e  c h lo r o p h y l l  ‘ b 1 and to ta l  c h lo r o p h y l l .

T h e re  was in c re a s e  In  N and P con ten t o f s o i l  b y  N, P and

K a p p l ic a t io n ,  w h ile  K co n te n t o f  s o i l  was in c re a se d  o n ly  w ith
?

h ig h e r  le v e ls  o f K.

2

T he num ber o f p a n ic le s /m  and te s t  w e ig h t o f  nu ts and y ie ld  

w ere  in c re a s e d  b y  th e  a p p l ic a t io n  o f N, P and K. A p o s i t iv e  

s ig n if ic a n t  re la t io n s h ip  was o b ta in e d  betw een le a f N and P con ten ts  

a t f lo w e r in g  and f r u i t in g  stages and y ie ld .

T he re  was p ro g re s s iv e  in c re a se  in  nu t v o lu m e , p ro te in  con ten t 

o f  k e rn e ls  and f r u i t  c h a ra c te rs  such as f r u i t  w e ig h t , f r u i t  vo lum e 

and TSS o f a p p le  by  N, P and K a p p l ic a t io n .



'C r i t i c a l  le v e ls  w e re  w o rke d  out fo r  N, P and K in  leaves 

a t d if fe re n t  g row th  stages The va lues w ere 1 .89 , 0 069 and 0.51

p e r cent a t f lu s h in g , fo r  N, P and K, re s p e c t iv e ly .  The va lues 

a t f lo w e r in g  w ere 2 .1 6 , 0.118 and 0 .90  and a t f r u i t in g  w ere 2 ,0 5 ,

0 115 and 0 85 pe r cent fo r  N, P and K, re s p e c t iv e ly .

The a v a ila b le  p re d ic t io n  equa tion  (M athew , 1990) when f i t t e d  

to  th e  da ta  in  th is  s tu d y  showed a poor f i t  and hence a new 

p re d ic t io n  equation  was a r r iv e d  a t th ro u g h  a s te p w ise  reg ress ion  

p rocedure  e s ta b lis h in g  the  re la t io n s h ip  between le a f N content a t 

f lu s h in g , f lo w e r in g  and f r u i t in g  stages and N /P r a t io  a t f lu s h in g , 

and y ie ld .

The iconom ic optim um  doses fo r  y ie ld  w ere w o rked  out to

be 748 g N, 329 g P jO ^ and 765 g K ^ O /tre e /y e a r . But th e  maximum

net re tu rn  o f Rs 21840/ha was o b ta ined  a t 1000 q N, 500 a P 0
3 2 5

and 1000 g K ^O /tre e .


