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T ap ioca , (Man!hot e s c u le n ta  G ra n ts .)  i s  one o f th e  most 

im p o rtan t s u b s id ia ry  food  c ro p s  o f K e ra la  and. fo rm s an  

in te g r a l  p a r t  o f  th e  f a m in g  system s th ro u g h o u t th e  s t a t e .

In  K era la  I t  grows e a s i ly  and y ie ld s  h e a v ily  even on poor 

l a t e r l t e  s o i l s .  I t  i s  g r a m  even on h i l l  to p s  and s lo p e s  

where th e  y ie ld  from o th e r  annual crops would be ex trem ely  low .

The c u l t iv a t io n  of ta p io c a  in c re a s e d  c o n s id e ra b ly  a s  a 

r e s u l t  of th e  in c re a s e  i n  th e  world* s p o p u la tio n , th e  s c a r c i ty  

o f  o th e r  so u rce s  of n u t r i t i o n a l  energy, and i t s  h igh  p o te n t ia l  

f o r  p ro d u c tio n  o f  ca rb o h y d ra te s  p e r  u n i t  o f 3.and o r  la b o u r . 

M oreover, a s  a ro o t crop ta p io c a  i s  b io lo g ic a l ly  more e f f i c i e n t  

th a n  g ra in  s in c e  i t  does n o t r e q u ir e  an e la b o ra te  s t r u c tu r e  to  

support i t s  e d ib le  p o r t io n . H ydrocyanic a c id  c o n te n t o f  ta p io c a  

makes i t  s u b je c t  to  m inim al anim al and p e s t  a t ta c k s  and hence i t  

i s  a good r i s k  av e rs io n  c rop . B esides i t s  easy method of propa­

g a tio n , drought r e s is ta n c e  and f l e x i b i l i t y  o f h a rv e s tin g  tim e 

make ta p io c a  w e ll s u i te d  to  sm all s c a le  s u b s is te n c e  a g r ic u l tu r e  

( P h i l l i p s ,  1973). But th e  p i t y  i s  th a t  th e  ta p io c a  grower who 

c o n t r ib u te s  s u b s ta n t ia l ly  f o r  a v e r t in g  s ta r v a t io n  in  th e  s t a t e  

i s  h im se lf i n  a se m i-s ta rv e d  c o n d itio n  s in c e  ta p io c a  has no 

com parable s p e l l  o r  p r o s p e r i ty  as  o th e r  money cro p s l i k e  ru b b e r . 

I t  i s  v e ry  o f te n  argued t h a t  being th e  food o f th e  common man, 

ta p io c a  shou ld  be so ld  a t  low p r ic e  (A non., 1972). T h is  may n o t



be p o s s ib le  u n le s s  ta p io c a  i s  made more rem u n era tiv e  by 

g e n e ra tin g  more income from ta p io c a  f i e l d s .  I n  t h i s  re s p e c t 

in te rc ro p p in g  i s  co n s id e red  as one of th e  few  m easures f o r  

h ig h e r  economic r e tu rn s  from u n i t  la n d  area* The growth c y c le  

o f  ta p io c a  p e rm its  su c c e s s fu l In te rc ro p p in g  In  e a r ly  s ta g e s  

o f  i t s  growth a lso  (Mohankumar, 1976),

The p r in c ip l e  o f  in te rc ro p p in g  i s  in  l i n e  w ith  e c o lo g ic a l 

system s in  n a tu re  where th e  n i .c h e s  c re a te d  fcy th e  l a r g e r  

species a re  su c c e ss iv e ly  u t i l i z e d  by th e  e c o lo g ic a l ly  sm a lle r  

ones; t h i s  p ro g re s s iv e  accommodation en su re s  a h igh  and 

e f f i c i e n t  u t i l i z a t i o n  of th e  energy i n  th e  ecosphere  and le a d s  

to  maximum p ro d u c tio n  (P a n je , 1973). I n  f a c t ,  i t  i s  a system 

o f  cropping where In  between th e  spaces o f v/idely spaced p r in c ip a l  

crops sh o r t d u ra tio n  companion crops a re  grown to  make maximum 

use o f  s o la r  energy , w a te r  and s o i l  in  th e  p e r io d s  w h ile  p r in c ip a l  

crop i s  s t i l l  In  th e  growing s ta g e  o r  have l i t t l e  growth 

(Mahabal Ham, 1980). Both th e  crops a re  u s u a lly  S im u ltaneous*  

f o r  a s ig n i f i c a n t  p a r t  o f  t h e i r  growing p e r io d s  (W illey , 1979). 

Farm ers in te r c ro p  f o r  a v a r ie ty  o f  re a so n s , nam ely, to

(1) in s u re  a g a in s t  t o t a l  crop f a i l u r e s  u n d er a b e r r a n t  w eather 

c o n d itio n s  o r  p e s t  epidem ics (2) in c re a s e  t o t a l  p ro d u c t iv i ty  

o e r  u n i t  la n d  a re a , and (3 ) e q u ita b ly  and J u d ic io u s ly  u t i l i z e  

la n d  re s o u rc e s  and fa rm ing  In p u ts  in c lu d in g  X abour(R aJat and 

S ingh, 1979).

T apioca p la n ts  have la rg e  canop ies and a re  p la n te d  In  

w ider rows. They a re  slot? growing d u rin g  th e  e a r ly  s ta g e s  and



u s u a lly  talc© more th an  th r e e  m onths from th e  tim e  o f  p la n tin g  

to  th e  tim e when le a v e s  from ad^ctjcent rows overlap *  Daring 

th e  p re -o v e r la p p in g  p e r io d  s o la r  energy e i t h e r  goes to  w aste  

o r  i s  u sed  by weeds growing between th e  rows o f tap ioca*

S evera l f a s t  growing c ro p s  can he accommodated in  between th e  

rows o f d ev e lo p in g  ta p io c a  p la n ts .  These in te r c r o p s  shou ld  be 

capab le  o f  g e rm in a tin g  q u ic k ly  and deve lo p in g  i t s  own l e a f  

a rea  in d ex  so f a s t  t h a t  weeds a re  not ab le  to  o v e r ta k e  i t .

Secondly* i t  should  have te m p era tu re  and p h o to p e rio d  req u irem en ts  

co rresp o n d in g  to  th e  season  o f  in te rc ro p p in g *  T h ird ly , th e r e  

should  be no a n t ib io s i s  between c ro p s . F o u r th ly , i t s  photo­

s y n th e s is  f o r  seed  developm ent should  n o t be l a r g e ly  o r  e n t i r e ly  

co n fin ed  to  th e  re p ro d u c tiv e  phase  o r  to  th e  l a t e  s ta g e s  o f  i t s  

l i f e  cycle? a c tu a l ly  i t  co u ld  be b e t t e r  i f  th e  in te rc ro p  sheds 

i t s  le a v e s  d u rin g  th e  f lo w e rin g  and seed s e t t i n g  s ta g e s  

(P a n je , 1973)* B esides th e  abov® c h a r a c te r i s t ic s #  th e  in te r c ro p s  

should  be s e le c te d  to  f i t  i n  th e  expected  r a i n f a l l  p a t te r n  of 

th e  a re a  sinGe both  c ro p s a re  p la n te d  s im u ltan eo u sly . The p la n tin g  

tim e  o f ta p io c a  alw ays c o in c id e s  w ith  th e  o n s e t  o f  monsoon ra in s*  

C o n sid erin g  th e  above a s p e c ts  two sh o r t d u ra t io n  legum inous c ro p s , 

nam ely, g roundnut and cowpea were s e le c te d  f o r  th e  p re s e n t study*

Main crop  i s  u s u a lly  th e  main so u rce  o f income w hereas th e  

f a s t  m atu rin g  in te rc ro p  i s  u sed  only to  supplem ent th e  food  needs 

o f  th e  fa n s  household  w h ile  w a itin g  f o r  th e  main crop . T h e re fo re , 

I t  i s  e s s e n t i a l  t h a t  p ro d u c t iv i ty  o f  th e  slow  m atu ring  main crop



i s  n e i th e r  d is ru p te d  n o r s u b s ta n t ia l ly  reduced  by th e  f a s t  

m atu rin g  in te r c r o p .  But se v e ra l experim en ts conducted  in  

ta p io c a  based in te rc ro p p in g  system re v e a le d  a re d u c tio n  in  th e  

p ro d u c t iv i ty  of th e  main crop when i t  was p la n te d  in  th e  uniform  

row d is ta n c e s  (S ingh  and M andsl, 1970). The grow th o f  the  

companion crop i s  d ep ressed  s u b s ta n t ia l ly  i f  i t  i s  in te r p la n te d  

between th e  normal rows o f  a base crop (Singh* 1979)*

S p a t ia l  arrangem ent o f c ro p s  can have a d i r e c t  e f f e c t  

on y ie ld ,  on. th e  a b s o rp tio n  of r a d ia n t  energy and on e v a p o ra tio n  

and th u s  an in d i r e c t  e f f e c t  on w ate r u se  e f f ic ie n c y  (A m on. ,1979). 

I n  f a c t ,  th e  s p a t i a l  arrangem ent d ec id es  th e  e x te n t  c£ u t i l i z a t i o n

o f a v a i la b le  sp ace , tim e, n u t r i t i o n a l  f a c t o r s  and l i g h t  to  boost
•>

p ro d u c tio n  from an in te rc ro p p in g  s i t u a t io n .  T apioca b o rd e r rows 

produce c o n s id e ra b ly  h ig h e r  y ie ld s  th a n  in s id e  rows probab ly  

because o f  t h e i r  r e l a t i v e  p o s i t io n  fav o u rin g  to  re c e iv e  more 

l i g h t  and n u t r i e n t s  (M attos e t e l . . 1980a). P la n t in g  ta p io c a  in  

double rows b r in g s  two rows o f  ta p io c a  more c lo s e r  and le a v e s  a 

g r e a te r  space between th e  double rows in to  which th e  in te rc ro p  

can be accommodated. W ith t h i s  background, th e  p re s e n t i n v e s t i ­

g a t io n  was undertaken  w ith  th e  fo llo w in g  o b je c tiv e s*

1. To study  th e  e f f e c t  o f  in te rc ro p p in g  o f  cowpea and 
groundnut w ith  ta p io c a .

2. To id e n t i f y  th e  m ost s u i t a b le  s p a t i a l  arrangem ent 
o f  c ro p s  in  ta p io c a  based in te rc ro p p in g  system .

3. To in v e s t ig a te  th e  p o s s i b i l i t i e s  o f in tro d u c in g  
p a i re d  row system o f  p la n tin g  p a t te r n  in  ta p io c a .

4. To work o u t th e  economics o f  in te rc ro p p in g  in  
tap io ca*





REVIEW OF LXTERAIURE V  ' X ' - —
X r  u s ? -

T apioca based s c i e n t i f i c  in te rc ro p p in g  system i s  on ly  

o f re c e n t o r ig in *  V arious sh o r t d u ra tio n  c ro p s  l i k e  c e r e a ls ,  

m i l l e t s ,  m inor tu b e r s ,  p u lse s  and legum es, o i l  se ed s , le a fy  

v e g e ta b le s ,  f r u i t s  m e d ic in a l p la n ts  and fo ra g e s  a re  grown 

along  w ith  tap ioca*  Thampan (1979) r e p o r te d  t h a t  th e  

m orpho log ical f e a tu r e s  a s  w ell as  th e  e c o p h y s io lo g ic a l 

req u irem en ts  o f  in te r c ro p s  in f lu e n c e d  th e  p ro d u c t iv i ty  o f  

tap ioca*  V arious management p r a c t ic e s  l i k e  crop  c o m p a tib i l i ty ,  

p la n t in g  geom etry, p la n t in g  tim e  and te c h n iq u e , f e r t i l i z e r  

management, w a te r  b a lan ce , weed c o n tro l and p la n t  p ro te c t io n  

dec id e  th e  p ro d u c tio n  p o te n t ia l  o f  a ta p io c a  based  i n t e r ­

c ropp ing  system* R esearch  works on th e  above p r a c t ic e s  and 

o th e r  r e l a t e d  a s p e c ts  a re  review ed hereunder*

A* In f lu e n c e  of crop  c o m p a tib il i ty  on th e  p ro d u c tiv i ty  
o f  a  ta p io c a  based  in te rc ro p p in g  system*

The su ccess  o f  in te rc ro p p in g  la r g e ly  depends upon 

s e le c t io n  o f a  s u i ta b le  companion crop  f o r  th e  m ain crop* 

A ccording to  tiahabal Ram (1980) i t  i s  e s s e n t i a l  to  know th e  

p r e r e q u is i t e s  o f  companion c ro p s  b e fo re  s e le c t in g  any companion 

crop such a s ,  (1 ) s o i l  requ irem ent c o m p a tib i l i ty  (2 ) w a te r 

requ irem en t c o m p a tib i l i ty  (3 ) co m p e titio n  f o r  space , sunsh ine  

and a i r  (4 ) c o m p a tib il i ty  f o r  p e s ts  and d is e a s e s  (5 ) d u ra tio n



and y i e l d  p o te n t i a l  and (6) tim e o f  sowing and h a rv e s tin g . 

Growing c ro p s o f  d is s im i la r  growth p a t te r n s ,  such t h a t ,  peak 

p e r io d s  o f  growth do n o t c o in c id e , would e n su re  optimum 

p ro d u c tiv i ty  o f th e  two c ro p s growing in  a s s o c ia t io n .  F or 

long  d u ra tio n  crops w ith  an i n i t i a l  slov; grow th r a t e  s o la r  

energy u t i l i z a t i o n  can be o p tim ized  by in te r p la n t in g  a quick  

m atu rin g  crop (R a ja t and S ingh, 1979)*

The p r a c t ic e  o f  in te rc ro p p in g  in  ta p io c a  h as  been re p o r te d  

from B r a s i l  a s  e a r ly  as 1935 (M arcus, 1935)* L&n (1908) who 

was a p io n e e r  in  t h i s  f i e l d  cou ld  n o t f in d  s ig n i f i c a n t  in f lu e n c e  

of a  legume crop , M a cun a u t i l l s  when in te rc ro p p e d  w ith  ca ssa v a . 

Rotenhan e t  a l» .  (1966) o b se rv ed  th e  p r a c t ic e  o f  in te rc ro p p in g  

sorghum, m aize , r i c e ,  g roundnu t, Bam b e ra  g roundnu t, cowpeas, 

mungbeans, ch ick p eas , sweet p o ta to e s , c o t to n  and s i s a l  w ith  

tap ioca*

Both harm ful and b e n e f ic ia l  e f f e c t s  o f  in te rc ro p p in g  have 

been re p o r te d  by s e v e ra l w orkers. I n  an experim ent c a r r i e d  o u t 

by Singh and Man dal (1970) w ith  d i f f e r e n t  in te r c ro p s  l i k e  

horsegram , sessmum, c o le u s , b h in d i, g roundnut and cowpea, i t  

was found th a t  horsegram and sesemum c o n s id e ra b ly  reduced  th e  

tu b e r  y i e ld  o f  ta p io c a . Mohankumar (1975) n o ted  maximum 

re d u c tio n  in  tu b e r  y i e ld  when m aixe was in te rc ro p p e d  w ith  

cassav a  and i t  v/as s ig n i f i c a n t ly  i n f e r i o r  to  greengrsm , 

groundnuts end soybeans but v/as on p a r  w ith  sunflow er.



The v ig o ro u s  growth of cassav a  r e s u l te d  in  reduced  y i e ld  o f
■>

mungbean due to  shading e f f e c t  caused  from i t s  e a r ly  develop­

ment onwards (A non., 1973a).

At CIaT cassav a  was p la n te d  w ith  v a r io u s  legum es l i k e  

beans, p e re n n ia l  p e a n u ts , soybeans, cov/pea, 3 ty lo , kudzu e tc .  

(A non., 1978a). I t  was found th a t  beans, p e re n n ia l  p ean u ts 

and soybeans grew p o o rly  because o f to x ic  l e v e l s  o f  aluminium 

and manganese i n  th e  s o i l  and th u s  competed l i t t l e  w ith cassava# 

But cowpea grew very v ig o ro u s ly  and competed f o r  l i g h t  d u rin g  

th e  c r i t i c a l  e a r ly  growth phase  o f  cassava® Although cowpea 

y ie ld s  were v e ry  low , th e  ca ssav a  n ev e r recouped  from t h i s  

e a rly  co m p e titio n . L ike cowpea, kudzu and v e lv e t  bean grew 

v ig o ro u s ly  and clim bed o v er th e  cassava  canopy and th u s  

competed s e r io u s ly  f o r  l i g h t .  S ty lo sa n th e a  Euvanensla reduced  

cassav a  y ie ld s  because o f  i t s  s tro n g  c o m p e titio n  f o r  w a te r  

du ring  th e  dry p e r io d . Kudzu, cowpea and e s p e c ia l ly  th e  

ex trem ely  v ig o ro u s  In d ig o fe ra  competed h e a v ily  w ith  ca ssa v a , 

reducing  y ie ld s  upto 50 to  60% o f  norm al. Dosmodium o v a llfo liu m  

produced a  dense but low s o i l  cover and d id  n o t compete much 

w ith  ca ssav a  u n t i l  th e  l a t t e r  began to  lo s e  i t s  le a v e s  a t  th e  

end o f  th e  growth p e r io d . D. o v a l i  fo lium  com b in e s  th e  fa v o u ra b le  

c h a r a c t e r i s t i c s  o f  e a r ly  e s ta b lish m e n t, good ground co v er and 

m inimal co m p etitio n  w ith  ca ssav a . L ir a  e t  j&X., (1979) showed 

th a t  in te rc ro p p in g  p e a r l  m i l l e t  f o r  th e  second cassava  y e a r



(ca ssav a  was h a rv e s te d  a f t e r  18 months) was n o t  p r o f i t a b le .  

S tu d ie s  on in te rc ro p p in g  o f  ta p io c a  a t  N ile sw ar re v e a le d  

t h a t  growing o f p u ls e s  and v e g e ta b le s  a s  in te r c ro p s  nd th  

ta p io c a  was no t a w orthw hile p ro p o s it io n  i n  a re a s  where 

sou th  w est monsoon s t a r t s  s t r a i g h t  away w ith  in te n s iv e  

downpour (Arton., 1979). P rabhakar e t  a l .  , (1979) n o ted  

th a t  a l l  th e  in te r c ro p s  (g roundnu t, cowpea* m aize , fo d d er 

m aize, horsegrsm ? greengram , blackgram and redgram) had t h e i r  

d e le te r io u s  e f f e c t s  on th e  main c ro p , which r e s u l te d  in  th e  

re d u c tio n  o f  cassava  tu b e r  y ie ld *  Maximum tu b e r  y i e l d  o f 

31 .3  t / h a  vias produced in  th e  c o n tro l p lo t  which was on p a r  

w ith  cowpea in te rc ro p p in g , bu t was s ig n i f i c a n t ly  s u p e r io r  to  

o th e r  in te r c r o p s  t r ie d *  The re d u c tio n  in  y i e l d  i n  th e  

in te rc ro p p e d  p lo t s  was m ainly due to  th e  crop  co m p e titio n  in  

th e  e a r ly  growth s ta g e  o f  ca ssav a  which r e s u l t e d  i n  com parati­

ve ly  l e s s e r  number of tu b e r s  p e r  p la n t  as  w e ll a s  re d u c tio n  in  

th e  s iz e  o f th e  tu b e r .

The p o s s i b i l i t i e s  o f  r a i s in g  a second in te rc ro p  in  ca ssa v a  

was a s se s s e d  by P rab h ak ar e t  a l* . (1979) which showed th a t  

under th e  a g ro c lim a tic  c o n d itio n s  p r e v a i l in g  in  K e ra la  and 

c o n s id e r in g  th e  growth h a b i t  o f  cassava  i t  was n o t p o s s ib le  

to  r a i s e  a second in te rc ro p  in  cassav a  hold ings*  T h is  was 

p robab ly  due to  th e  f a c t  t h a t  a t  th e  tim e o f h a rv e s t  o f  th e  

f i r s t  s e r i e s  o f in te r c ro p s ,  cassav a  developed  enough canopy to



cover th e  e n t i r e  f i e l d  and th e  s u n lig h t  i n f i l t r a t i o n  in to  

th e  ground was l e s s  th a n  10$* A nother p ro b a b le  reaso n  may

be t h a t  th e  subsequent growth p e rio d  o f  c a ssa v a  (O cto b er-0
December) co n tin u ed  w ith  th e  dry p e r io d , w ith  th e  r e s u l t  

th e re  was c o n s id e ra b le  m o is tu re  s t r e s s  i n  th e  so il}  th u s  

red u cin g  th e  p o s s i b i l i t y  f o r  a second s e r i e s  o f  In te rc ro p s*  

A ccording to  P rab h ak ar ©t . ,  (1979) th e  tu b e r  y ie ld  was 

s ig n i f i c a n t ly  s u p e r io r  when cassav a  was grown a s  a  p u re  crop 

and in te rc ro p p in g  w ith  any v e g e ta b le  crop (cowpea* f re n c h  

beans, s s a ra n th u s , cucumber o r  b h in d i)  h as  reduced  th e  tu b e r  

y i e ld  s ig n if ic a n t ly *  Among th e  d i f f e r e n t  in te r c r o p s  t r i e d ,  

beans reco rd ed  th e  maximum tu b e r  y ie ld ;  b u t was on p a r  w ith  

o th e r  in te rc ro p s *  The p o s s i b i l i t i e s  o f  growing some o f  th e  

s h o r t  d u ra t io n , d rought to l e r a n t  m e d ic in a l p la n t s  l i k e  

Senna ( C a ss ia  .a n g u s t l f o l la ) and Vinca ro se a  a lo n g  w ith  ca ssa v a  

p la n ts  du rin g  i t s  e a r ly  s ta g e s  o f  growth were a lso  attem pted*

Out o f  th e  two m ed ic in a l p la n ts  t r i e d ,o n ly  V inca ro se a  

e s ta b l i s h e d  and y ie ld e d  (P rab h ak ar j t  ^ l * , 1979)*

P rab h ak ar e t  a ! . « (1979) ag a in  re p o r te d  s ig n i f i c a n t  re d u c tio n  

in  ca ssav a  y i e l d  due to  in te rc ro p p in g  o f  pigeonpea* The 

h ig h e s t  tu b e r  y ie ld  o f  23*1 t / h a  was o b ta in e d  in  p u re  crop o f 

ca ssav a  w hich was s ig n i f i c a n t ly  s u p e r io r  to  in te rc ro p p e d  

cassav a  y i e l d  o b ta in e d  w ith  pigeonpea* There was no s ig n i f i c a n t  

d if f e re n c e  among d i f f e r e n t  p igeonpea v a r i e t i e s  w ith  r e s p e c t  to  

ca ssav a  y i e l d .  P rab h ak ar and N a ir  (1979) r e p o r te d  t h a t  p la n t in g



a  row o f p igeonpea a t  a spacing  o f 75 cm between two rows o f  

ca ssav a  d ec reased  tu b e r  y ie ld  from 24*42 to  17*49 t/h a *

Hov/ler (1980) suggested  t h a t  in te r c ro p s  shou ld  b© 

c a re fu l ly  chosen so as to  t o l e r a t e  th e  same s o i l  and c l im a tic  

c o n d itio n s  as  cassav a  and n o t to  compete e x c e ss iv e ly  f o r  

l i g h t  (c lim b  on th e  ca ssav a  p la n t ) ,  w a te r  ©r p la n t  n u tr ie n ts *  

A lthough in te rc ro p p in g  in c re a s e d  th e  combined y ie ld s  o f  both  

crops ex p ressed  as la n d  e q u iv a le n t o r  a re a  -  tim e  e q u iv a le n t 

r a t i o s ,  i t  seldom had a d i r e c t  b e n e f ic ia l  e f f e c t  on cassav a  

y ie ld s*  Depending on th e  co m p etitio n  from t h e  in te rc ro p ,  

cassav a  y i e ld s  were reduced  from 0 to  50$# Bean y ie ld ,  

r e l a t i v e  to  m onocu ltu re , was n e g a tiv e ly  c o r r e la te d  w ith  ca ssav a  

top  growth th r e e  months a f t e r  p la n t in g .  When th e  same cassav a  

c u l t i v a r  was In te rc ro p p e d  w ith  soybean, c a ssa v a  and soybean 

y ie ld s  were n e g a tiv e ly  c o r r e la te d .  But when sim ultaneous 

p la n t in g  o f  ca ssav a  and soybean was done, th e r e  was on ly  

s l i g h t  re d u c tio n  in  th e  y i e ld  o f soybean (Anon*, 1931 a)*

The d i f f e r e n t  v a r i e t i e s  o f  cowpea and groundnut were 

ev a lu a te d  a s  in te r c r o p s  w ith  ca ssav a  and concluded t h a t  a l l  

th e  cowpea v a r i e t i e s  t r i e d  ex cep t H 42*1 had a f f e c te d  cassav a  

growth to  some e x te n t as  compared to  co n tro l*  Maximum fo d d e r  

y ie ld  was reco rd ed  by Kanakamani which was a lm ost eq u a lle d  

by H 42*1* A ll th e  groundnut v a r i e t i e s  a f f e c te d  th e  cassav a  

growth b i t  maximum e f f e c t  was seen  w ith  XG-17* However, TG-17 

reco rded  h ig h e s t  y ie ld  a s  in te rc ro p  end XMV-2 th e  lo w est 

(A non., 1981b).



I n  t r i a l s  a t  Cl AT (Anon.* 19S2a) some o r  a l l  th e  

61 Vigna u n g u ic u la ta . 66 V* r a d la t a , 14 Ca.lenus c a la n ,

9 Psophocrarous te tra g o n o lo b u s . 8 G lv sln e  max,

3 P h ase o lu s  lu n a tu s . 2 S tiao loblum  d ee rin g ian u fl,

1 Cana.valia c n s i f o m la . 1 J3* g la d la ta  and 1 Ar&ohis hypogaea 

c u l t iv a r s  were t e s t e d  f o r  q u a l i t i e s  s u i t a b le  f o r  s im u ltaneous 

c u l t iv a t io n  in  ca ssav a  such as  n o n -ag g re ss iv e  grow th, ra p id  

ground co v e r and m a tu r i ty  in  l e s s  th a n  100 days* The re d u c tio n  

i n  c a ssa v a  ro o t  and legume seed  y i e ld  due to  in te rc ro p p in g  were 

in  th e  ran g es  1 to  63 and 10 to  31$, r e s p e c t iv e ly  w ith  

C. e n s lfo re i is , C* g la d la ta  causing  th e  g r e a t e s t  re d u c tio n  In  

ca ssav a  y i e ld s  and g iv in g  l i t t l e  o r  no seed  y i e ld  i n  

com pensation, V, u n g u io u la ta  arid hypo era on s u f fe re d  seed

re d u c tio n s  o f  10 and 15$ from in te rc ro p p in g  w ith  ca ssav a  and 

reduced c a ssa v a  ro o t y ie ld s  by 36 and 18$ re sp e c tiv e ly *

C ontrary  to  th e  above o b se rv a tio n s*  b e n e f ic ia l  e f f e c t s

due to  in te rc ro p p in g  in  ta p io c a  have been  re p o r te d  from\

se v e ra l ta p io c a  growing c e n tr e s  i n  th e  w orld . An a ttem p t was 

made ty  th e  Agronomy D epartm ent o f  A g r ic u l tu r a l  College* 

V ellayan i*  K e ra la  d u rin g  1961 in  which th e  r o le  o f  legum es as  

in te r c r o p s  was s tu d ie d  i n  th e  c o a s ta l  re g io n s  o f  K e ra la , The 

y i e l d  o f  ta p io c a  grown m ixed w ith  blackgram  and groundnut was 

found to  be more a s  compared to- s e v e ra l legume in te r c ro p s  

c u l t iv a te d  a lo n g  w ith  ta p io c a  (A non,, 1965), Singh and 

Mandal (1963) observed  no s u b s ta n t ia l  r e d u c t io n  I n  th e  y ie ld



o f ca ssav a  when i t  was in te rc ro p p e d  w ith  groundnut,

Singh ( 1569) even proved th e  s u p e r io r i ty  o f  groundnut and 

cowpea a s  in te r c ro p s  in  ca ssav a  as compared to  r a g i ,  jow ar 

and sesamume Mohankumar (1973) re v e a le d  t h a t  among s e v e ra l  

c u l tu r a l  p r a c t i c e s ,  in te rc ro p p in g  in  c a ssa v a  was an economic 

p ro p o s it io n  and crops l i k e  groundnut and m aize can be 

in tro d u c e d  p r o f i ta b ly  in  between ta p io c a  rows during  i t s  

e a r ly  s ta g e s  o f  growth. I t  was re v e a le d  t h a t  cassav a  grown 

alone  gave tu b e r  y ie ld s  o f  12,9 t / h a  w h ile  i t  was 13*2 t / h a  

and 11 ,0  t / h a  when in te rc ro p p e d  w ith  beans and m aize 

respective ly®  These y ie ld s  d id  n o t d i f f e r  s ig n i f i c a n t ly  a lso  

(A non,, 1975 a ) .

G onzales (1976) ev a lu a te d  th e  m orpho log ica l c h a r a c te r i ­

s t i c s  of th e  p la n ts  t h a t  a f f e c te d  r a d ia t io n  w ith in  th e  crop 

and has re v e a le d  t h a t  n o n - in te rc e p te d  s o la r  r a d ia t io n  w ith in  

th e  crop d ec reased  p ro g re s s iv e ly  a s  th e  p la n t  became o ld e r .  

M orpho log ical c h a r a c t e r i s t i c s  c o r r e la te d  b e s t  w ith  t h i s  

m ic ro c lim a tic  f a c t o r  were p la n t  h e ig h t, l e a f  a re a  and t o t a l  

biom ass. S ig n if ic a n t  e f f e c t  o f th e  a s s o c ia t io n  o f  beans 

o r  cowpea on ca ssav a  p la n t  h e ig h t was a lso  n o tic e d , YJhen 

cassav a  was In te rc ro p p e d  w ith  B e lla ry  o n io n , cowpeas, p e a n u ts , 

mungbeans and f i e l d  beans, i t  was found t h a t  B e lle ry  on ion  was 

th e  m ost s u i t a b le  in te rc ro p  cau sin g  on ly  s l i g h t  y ie ld  re d u c tio n  

in  ca ssav a  (1.1%  re d u c tio n )  (Thamburetf and M uthukrlahnan, 1976).



W ilson and Adenif-an (1976a) recommended in te rc ro p p in g  o f  

v e g e ta b le s  w ith  cassava# C assava was in te rc ro p p e d  w ith  a 

sequence of th r e e  v e g e ta b le s  (tom atoes* o ltra  and French b ean s).

Okra and French bean y i e ld s  were su p p ressed  bu t le n d  e q u iv a le n t 

r a t i o s  (L .E .H s) shoved t h a t  t h i s  system was more e f f i c i e n t  

th a n  any o f  th e  crops a lo n e . W ilson and A&eniran ( 1976b) a lso
I

made re c o rd s  on la n d  p ro d u c tiv i ty  u n d e r m aize and cowpea in  

p u re  s ta n d s  and mixed cropp ing  w ith ca ssav a  and re p o r te d  th a t  

t o t a l  y ie ld /h a /y e a r  was 23% h ig h e r  in  mixed, c ro p p in g . The 

p o s s i b i l i t y  o f  r a is in g  c ro p s l i k e  blackgram , greengrarn, cowpea 

and bh&ndi as  in te r c ro p s  in  ta p io c a  was s tu d ie d  a t  Coconut 

R esearch  S ta t io n ,  P i l ic o d e ,  K era la . The ta p io c a  y i e ld  in  a l l  

th e  in te rc ro p p e d  p lo t s  was more th e n  t h a t  o f  th e  c o n tro l  hav ing  

no in te r c r o p s .  The maximum y ie ld  in c re a s e  o f  ta p io c a  was seen  

i n  p lo t s  in te rc ro p p e d  w ith  cowpea and g reen g raa  (A non., 1977a). 

P a ta n o th a i e t  _al.» (1977) re v e a le d  th a t  th e r e  were no s ig n i f i c a n t  

y i e l d  d i f f e r e n c e s  between ca ssav a  in  m onocu ltu re  and th o se  

o b ta in e d  from in te rc ro p p in g  w ith  p e a n u ts , soybeans, mung beans, 

m aize and u p lan d  r i c e .  Among th e  f i e l d  c ro p s  u sed , .peanu ts 

produced th e  b e s t y ie ld s  also* In  g e n e ra l ,  mung beans and 

p e a n u ts , appeared  to  be th e  most s u i t a b le  c ro p s  f o r  in te rc ro p p in g  

in  ca ssa v a .

I t  was a ls o  in d ic a te d  th a t  th e  y i e ld  o f  th e  m ain crop 

ta p io c a  was n o t a f f e c te d  by growing in te r c r o p s  l i k e  groundnut, 

cowpea and m aize (A non., 1978b). At Cl AT a b lack  bean o f



in d e te rm in a te  growth h a b i t  was in te rc ro p p e d  w ith  23 caS3ava 

genotypes o f  w idely v a ry in g  m orpho log ica l c h a ra c te r s  and 

n o ted  a  s tro n g  n e g a tiv e  c o r r e la t io n  between bean y i e ld  

r e l a t i v e  to  m onoculture and cassa v a  top  grow th, th r e e  

months a f t e r  p la n tin g . I n  t h i s  experim ent th e r e  was e non­

s ig n i f i c a n t ,  but p o s i t iv e  c o r r e la t io n  between bean y i e ld  and 

cassav a  f r e s h  ro o t y ie ld *  The P h aseo lu s  bean Completed i t s  

growth c y c le  (100 days) b e fo re  cassav a  covered  th e  ground and 

hence cou ld  y i e ld  w ell w ith  cassava* On th e  o th e rh sn d , th e  

soybean had a growth c y c le  o f  125 days and i t s  g r a in  f i l l i n g  

p e r io d  o c c u rre d  only  when cassav a  com pletely  covered  th e  

ground. T h ere fo re  th e r e  o c c u rred  sev ere  c o m p e titio n  between 

cassav a  and soybean and th e r e f o r e  i t  was d i f f i c u l t  to  s e le c t  

a Cassava v a r ie ty  com bining th e .h ig h  y i e l d  p o te n t ia l  a s  w e ll a s  

a b i l i t y  to  t o l e r a t e  f u l l  developm ent o f  th e  component crop 

(A non., 197Sb),

Moreno and H art (1979) concluded t h a t  e c o lo g ic a l s tu d ie s  

and i d e n t i f i c a t i o n  o f  socio-econom ic d e te rm in a n ts  in  s p e c i f ic  

lo c a t io n s  were re q u ire d  to  e v a lu a te  th e  p ro d u c tio n  p o te n t i a l  

o f a ta p io c a  based in te rc ro p p in g  system . H i t i s  (1978) re p o r te d  

th a t  c a s s a v a /s ty lo  produced 5 to  1S0% more g reen  fe e d  immedia­

te ly  a f t e r  th e  h a rv e s t  o f  ca ssav a  th a n  c a s s a v a /v o lu n te e r  spp. 

In te rc ro p p in g  w ith  s ty lo  in c re a s e d  cassav a  tu b e r  y ie ld  from 

6 .75  to  6.S1 t  d rym atter/ha*  But in te rc ro p p in g  w ith  n a t iv e



g ra s s  d ec re a se d  tu b e r  y ie ld s  to  3 .2 4  t / h a .  In te rc ro p p in g  d id  

no t a f f e c t  p ro te in  c o n te n t o r  in  v i t r o  d ig e s t  I  b i l i l y  o f  

e i t h e r  crop o r  s ta rc h  o r  hydrocyanic a c id  c o n te n t o f  ca ssav a . 

Ramakrishna Bhat (1973) op ined  th a t  th e  tu b e r  and top y ie ld s  

of ta p io c a  were not a f f e c te d  by growing groundnut* cowpea, 

bl&ckgram and greengram as in te rc ro p s#  On th e  o th e rh an d  

ta p io c a  tu b e r  dry  m a tte r  c o n te n t, p e rce n tag e  st& rch c o n te n t 

and crude p ro te in  c o n te n t were in c re a se d  by legume in te rc ro p p in g . 

C orrea ©nd Rocha (1979) recommended in te rc ro p p in g  of cassava  

with cowpea, m aize, r i c e ,  say beans, g ra in  sorghiaa,

P h ase lu a  v u l& arls  and G ro ta la r ia  sop f o r  maximum la n d  u se  and 

p ro d u c tiv ity *  Maximum q u a n t i ty  o f  m a rk e ta b le  ca ssav a  tu b e rs  

was h a rv e s te d  by E scs ld a  and J a v i e r  (1979) when i t  was i n t e r ­

cropped w ith  in o c u la te d  bush beans# Among ro o t  c ro p s 

(sw eet p o ta to ,  cassav a  and g ab i)  -  legume (mung beans, soybeans 

and bush beans) com binations, cassav a  gave th e  h ig h e s t y ie ld s#  

Y ie ld s  of legum es when grown in  a s s o c ia t io n  w ith  ro o t c ro p s 

we r e  low compared to  th o se  ox m onocu ltu re , how ever, th e y  were 

co n s id e red  econom ically  fa v o u ra b le  a s  e x t r a  crops*

A new in te rc ro p p in g  techno logy  f o r  c a ssa v a ./g ra in  a s s o c ia ­

t io n s  was developed a t  Cl AT by L e ih n e r (1 9 7 9 ). A ccording to  

t h i s  h igh  y ie ld in g  ca ssav a  cv, w ith  an e r e c t ,  l a t e  b ranch ing  

growth h a b i t  w ith  minimum in te rc ro p  c o m p e titio n  should  be used* 

Legume c ro p s , p re fe ra b ly  P h aseo lu s  v u lg a r i s .  Vi ana u n g u ic u la ta  

o r  A rack  i s  hyp.ogaea which a re  e a r ly  m a tu rin g , ra p id ly  co vering



th e  ground and w ith  d e te rm in a te  growth h a b i ts  should  be 

u sed  a s  companion c ro p s . The a s s o c ia te d  c ro p s  should  be 

p la n te d  s im u ltan eo u sly , each a t  i t s  norm al, monocropping 

d e n s ity .

An a rra y  o f c ro p s  w ith  d u ra tio n  Ylo'fe exceeding  f o u r  

months have been t e s te d  a t  th e  Cassava E xperim ental P lo ts  

o f  th e  Tamil Nadu A g r ic u ltu ra l  U n iv e r s i ty , Coim batore f o r  

t h e i r  s u i t a b i l i t y  as  in te r c r o p s  under i r r i g a t e d  c o n d itio n s .

The in te r c r o p s  t e s t e d  v/er© (1) bulb c ro p s  l i k e  on ion  

( Allium ceo a . v a r . ceoa L*) and A ggregate o n io n  ( Allium cep a . 

v a r  aggregatum ) (2 ) legum inous c ro p s l i k e  greengrsm  

(P h ase lo u s  au re u s , L .)  cowpea ( Vlgna s in e n s ia . L* s a v i l )  

and Co-8 L ablab (L ablab n ig e r . L) (3) f r u i t  v e g e ta b le  c ro p s  

l i k e  Okra ( Abelmoschus e s c u le n tu s  (L) Meench) and (4) o i l  

seed  c ro p s l i k e  groundnut ( A rach ls hvoogaea L ,)  and sunflow er 

( H ell an t hus annuus L , ) .  I t  was concluded th a t  onion  

( Allium cep a L . ) v/as th e  m ost s u i t a b le  in te r c ro p  w ith  cassav a  

because bulb  fo rm a tio n  and m a tu r i ty  were com pleted w ith in  

85 days b e fo re  ro o t b u lk in g  in  ca ssav a . N e ith e r  growth n o r 

tu b e r  y i e ld  o f  ca ssav a  was a f f e c te d  by on ion  (M uthukrlshnan 

and Thamburad, 1979). A ccording to  Thomas end N air (1979) 

ca ssav a  grown in  p u re  s ta n d s  y ie ld e d  10 .37 t  tu b e r /h a  and 

when in te rc ro p p e d  w ith  g roundnu ts y ie ld e d  10 .86  t / h a ,  i n  

a d d i t io n , groundnut y ie ld e d  1 .36  t  o f u n s h e lle d  n u ts /h a .



Z a n d s tra  (1979) p o in te d  o u t some c o n s id e ra t io n s  f o r  th e  

d es ig n  o f  ca ssav a  In te rc ro p p in g  p a t te rn s !  (1 ) ca ssav a  v a r ie ty  

should  he to l e r a n t  to  e a r ly  shading  (2) d u rin g  maximum 

p ro d u c tio n  p e r io d  th e  ca ssav a  canopy should  he s u p e r io r  to  

t h a t  o f th e  in te r c ro p  (3 ) i f  p o s s ib le ,  c a ssa v a  shou ld  rem ain 

belov/ th e  canopy o f  th e  in te rc ro p  d u rin g  th e  f i r s t  120 days

(4 ) ca ssav a  p la n t in g  shou ld  he delayed  20 to  30 days to  

p re v e n t e x c e ss iv e  shading o f  th e  in te rc ro p  and (0 ) p la n t  

d e n s ity  shou ld  be k e p t lov/ and row sp a c in g  vdde w ith o u t y i e ld  

red u c tio n s*  De and F razso  (19BO) concluded  t h a t  f o r  t o t a l  

crop r e tu r n s  th e  b e s t  system  was m a ize /ca ssav a  in te rc ro p p in g  

fo llo w ed  by cowpea* An experim ent conducted  a t  Khonkaen 

U n iv e r s i ty , T h a ilan d  produced h ig h e r  y ie ld s  o f  cassav a  

(26*76 t / h a )  when in te rc ro p p e d  w ith  g roundnu ts compered to  

so le  c u l tu r e  (A non., 193Qa)• A ccording to  Burgos (1980) 

reduced  s o i l  and n u t r i e n t  lo s s e s  as w e ll a s  m ain tenance o f  

good p h y s ic a l  p r o p e r t ie s  were th e  re a so n s  f o r  in c re a s e d  y ie ld s  

in  s im u ltan eo u s in te rc ro p p in g *

Mohankumar (1980) n o tic e d  s ig n i f i c a n t  d if f e re n c e  i n  tu b e r  

y ie ld  when cassav a  was in te rc ro p p e d  w ith  greengraza, g roundnu t, 

m aize , soybeans and sunflower* C on tro l p lo t  i n  which no 

in te rc ro p  was r a i s e d  reco rd ed  th e  maximum y i e l d  which was 

s ig n i f i c a n t ly  s u p e r io r  to  in te rc ro p p e d  f ie ld s *  Experim ents 

conducted a t  ClAT (Anon*, 1981c) showed t h a t  ca ssav a  ’ co u ld  be 

s u c c e s s fu l ly  in te rc ro p p e d  w ith  beans a t  l a t e r  s ta g e s  o f



development w ith o u t m odify ing  th e  Cassava canopy* I n  t h i s  

case* cassa v a  y ie ld s  were n o t a f f e c te d  by in te rd ro p p in g  end 

a low y ie ld  o f  500 to  800 k g /h a  of dry beano was f e a s ib le *

S h eela  (1981) concluded th a t  th e  grow th o f ta p io c a  p la n t  

a s  observed  from th e  h e ig h t, t o t a l  number o f  le a v e s  and g i r t h  

o f stem was su p p ressed  ty  legume in te rc ro p p in g  I n  th e  e a r ly  

s ta g e , bu t l a t e r  th e  s u p p r e s s in g 'e f f e c t  was overcome and no 

d if fe re n c e  was n o tic e d  in  th e  c h a ra c te r s  due to  in te rc ro p p in g *  

In te rc ro p p in g  ta p io c a  w ith  cowpea and g roundnut reduced  th e  

p e rce n tag e  o f  p ro d u c tiv e  r o o ts  i n  th e  m ain crop* Length o f 

ta p io c a  tu b e r s  tfas u n a f fe c te d  by th e  system s o f  cropping* 

A lthough th e  d ry m a tte r  c o n te n t o f  ta p io c a  tu b e r  was n o t 

in f lu e n c e d  by any o f  th e  tr e a tm e n ts ,  s ta r c h ,  p r o te in  and 

hydrocyan ic a c id  c o n te n ts  o f  tu b e rs  were in c re a s e d  by i n t e r ­

cropping* Cooking q u a l i ty  o f  tu b e r  was a lco  n o t a f f e c te d  try 

growing legumes* T h is  experim ent once ag a in  confirm ed th e  

s u p e r io r i ty  of groundnut a s  an in te rc ro p  v /tth  tap io ca*  While 

sc reen in g  cowpea v a r i e t i e s  s u i t a b le  f o r  m ixed cropp ing  w ith  

ta p io c a  i t  was observed  t h a t  V-37 produced th e  h ig h e s t y i e ld  

(1175 kg /ha) a t  P eechi command a rea  and Kanakamani y ie ld e d  

maximum (615 k g /h a ) a t  Chalakudy command are&o At lla le sp u ah a , 

C-152 gave th e  h ig h e s t y i e ld  (503 kg /ha) and was s u p e r io r  to  

a l l  o th e r  v a r i e t i e s  t r i e d  (A non., 1982b). Groundnut v a r i e t i e s  

l i k e  JL—24, P o l la c h i—1, P o l la c h i - 2 ,  FSB-7—2 end SMV-2 were 

ev a lu a ted  f o r  mixed cropp ing  w ith  ta p io c a  a t  Xoelassery



(GhaLaUku^')* Though th e  d if f e r e n c e  i n  pod y i e l d  was found 

to  be n o n s ig n i f ic a n t ,  h ig h e s t y i e ld  was re co rd ed  by ® V -2  

(482 H g/ha)(A nom , 1902c). The in te rc ro p p in g  t r i a l s  conducted  

a t  V e lla n ik k a ra  i d e n t i f i e d  cowpea a s  th e  m ost p r o f i t a b l e  

in te rc ro p  in  cassav a  in  th e  h ig h  r a i n f a l l  r e g io n s  w ith  

l a t e r i t ©  so il*  The y i e l d  o f  cassav a  was n o t reduced  due to  

in te rc ro p p in g  (Anon., 1932d)•

Beans p la n te d  in  a s s o c ia t io n  w ith  c a ssa v a  had no 

s ig n i f i c a n t  re d u c tio n s  in  y i e ld s  w hereas, y i e l d s  o f  soybeans 

were se v e re ly  reduced . Y ie ld s  o f  beans and soybeans were 

n e g a tiv e ly  c o r r e la te d  w ith  &egetafcive v ig o u r  o f  th e  a s s o c ia te d  

ca ssav a  genotype, b u t wore n o t c o r r e la te d  w ith  y i e ld  o r  i n t e r -  

g en o ty p ic  c o m p e titiv e  a b i l i t y  o f  th e  ca ssav a  genotype* C assava 

co u ld  be p la n te d  in  a s s o e la t io n  w ith  s h o r t  d u ra t io n  c ro p s
fi

w ithou t s a c r i f i c in g  much on th e  y ie ld s  o f  e i t h e r  c ro p . High 

y ie ld in g  c a ssa v a  geno types w ith  low  v e g e ta t iv e  v ig o u r would 

b r in g  about h ig h  combined y i e ld s  o f  c a ssa v a  end th e  a s s o c ia te d  

crop (Kawano and Thung, 1982).

In f lu e n c e  o f th e  tim e  o f  p la n t in g  on  th e  p ro d u c t iv i ty  
o f  a te p io c a  based in te rc ro p p in g  system*

By changing th e  tim e o f  p la n t in g  bo th  fa v o u ra b le  and 

u n fav o u ra b le  e f f e c t s  on th e  growth and y i e l d  o f  ta p io c a  and 

companion c ro p s  have been o b se rv ed . I t  was r e p o r te d  t h a t  

when e a r ly  sown groundnuts were in te rc ro p p e d  w ith  l a t e  p la n te d



cassa v a , th e  y i e ld  o f  groundnut was n o t s e r io u s ly  a f f e c te d ,  

but th e  y i e ld  o f  cassav a  was reduced  to  l e s s  th a n  one f i f t h  

of what was produced when grown alone (A non., 1959)* I n  f i e l d  

t r i a l s  P h aseo lu s  v u lg a r is  was sown on d a te s  r e l a t i v e  to  a 

s in g le  p la n t in g  d a te  o f ca ssa v a , e i t h e r  in  m onocu ltu re  o r  

in te rc ro p p ed *  Seed y ie ld s  in  m onoculture d ec reased  s l i g h t ly  

w ith  d e lay  in  sowing d a te , th e  mean y i e l d  being  2.9 t / h a ,  but 

were reduced  sev e re ly  when sown as in te r c r o p s  a f t e r  cassav a . 

Cassava p la n te d  s ix  weeks b e fo re  P . v u lg a r i s  reduced  seed  

y i e ld  to  53% o f  what was o b ta in e d  in  m o nocu ltu re . Leaf a re a  

in d ex  in  P . v u lg a r is  was m arkedly d ep ressed  when cassav a  

Canopy was h ig h e r  th a n  t h a t  of P. v u lg a r is  (A non., 1976).

When cassav a  and p h aseo lu s  beans were in te rc ro p p e d  (A non., 

1977b), c a ssav a  ro o t y i e ld  was l i t t l e  a f f e c te d  by th e  p la n t in g  

d a ta  o f  th e  beans compared w ith  m onocu ltu re  ca ssav a  h a rv e s te d  

a t  340 days. When in te rc ro p p e d  cassava  was h a rv e s te d  e a r l i e r  

a t  260 days, th e  e f f e c t s  were pronounced w ith  ca ssav a  y ie ld s  

being m arkedly reduced  when th e  beans were p la n te d  f o u r  weeks 

b e fo re  th e  ca ssav a . Bean y i e ld s  were no t reduced  by i n t e r ­

cropping  w ith  cassav a  when beans were p la n te d  from f o u r  to  s ix  

weeks b e fo re  cassav a . However, bean y ie ld s  showed a marked 

d e c lin e  when beans were p la n te d  from th r e e  weeks b e fo re  to  

s ix  weeks a f t e r  cassava* A ccording to  G e ro d e tt i  (1979) 

s im u ltaneous p la n tin g  reduced  t o t a l  p ro d u c tio n  o f  cassav a  

by 4q% in  ca ssav a /m a ize  a s s o c ia t io n s .  A nother experim ent on



cassava/m aiz©  a s s o c ia t io n  (Maurya and L a i, 1930) re v e a le d  

th a t  a second m aize in te rc ro p  was n o t p o s s ib le  d a r in g  th e  

second season*

Improvements on th e  growth and y ie ld  o f  ta p io c a  and 

a s s o c ia te d  c ro p s  by changing th e  tim e o f  p la n t in g  have been 

reported , by many w orkers. H art (1975) in v e s t ig a te d  th e  e f f e c t  

o f i n t e r s p e c i f i c  co m p etitio n  on crop y i e ld  by d es ig n in g  a bean, 

co rn  and cassav a  p o ly c u ltu re  system . System s l i k e  (1 ) su ccess­

io n  p o ly c u ltu re  ( i n  which bean, m aize and ca ssav a  were a l l  

p la n te d  a t  th e  same tim e  and h a rv e s te d  a f t e r  9* 13 and 36 weeks 

r e s p e c t iv e ly )  (2 ) re v e rs e  p o ly c u ltu re  ( in  which Cassava was 

p la n te d  a lo n e  and th en  in te r p la n te d  w ith  m aize a f t e r  13 weeks 

and beans a f t e r  27 weeks and a l l  crops h a rv e s te d  a f t e r  36 weeks 

and an (3) in te n s iv e  poly c u l tu r e  i n  which f o u r  bean c ro p s , two 

m aize c ro p s and one ca ssa v a  crop were a l l  in te r p la n te d  d u rin g  a 

36 week p e r io d  and concluded  t h a t  i n t e r s p e c i f i c  co m p e titio n  in  

th e  su c ce ss io n  p o ly c u ltu re  r e s u l te d  i n  a dynamic in te r a c t io n  

between bean and m aize y ie ld s .  E xperim ents on in te rc ro p p in g  

ca ssav a  w ith  m aize, m elons and v e g e ta b le s  were conducted a t  

Ibad an , N ig e r ia  (Anon., 1975b). R e s u lts  In d ic a te d  t h a t  i t  was 

e s s e n t i a l  to  p la h t  ca ssav a  one to  two m onths b e fo re  m aize to  

ensu re  a r e la y  crop p r io r  to  th e  h a rv e s tin g  o f  ca ssav a . When 

in te rc ro p p e d  w ith  m aize and m elons, c a ssa v a  y ie ld e d  34 t  f r e s h  

w e ig h t/h a  as compared to  23 t  when p la n te d  alone*



Mung beans were p la n te d  40, 20 and 0 days b e fo re  cassav a  

to  d eterm ine  th e  p ro p e r  tim e o f In te rc ro p p in g  and concluded 

t h a t  p la n tin g  tim e had no e f f e c t  on nmng bean y ie ld s  a lth o u g h  

p la n t in g  ca ssa v a  40 days a f t e r  mung beans gave h ig h e r  income 

th an  a t  20 and 0 days (K anchanahut, 1976a)* An experim ent on 

s im ila r  l i n e  was conducted by Kanchanahut e t  .g l , , (1976) w ith 

g roundnu ts and re v e a le d  th a t  s im ultaneous p la n t in g  pean u ts  

and cassav a  was th e  b e s t .  P la n tin g  c a ssa v a , 0 , 20 and 40 days 

a f t e r  soybeans y ie ld e d  n e a r ly  th e  seme amount o f r o o ts ,  but a t  

4o d ays, soybeans gave more income (K anchanahut, 1976b), When 

beans were p la n te d  s ix  weeks b e fo re  ca ssa v a , t o t a l  la n d  u se  

tim e f o r  th e  two c ro p s was 392 days* However, when th e y  were 

p la n te d  a t  th e  same tim e o r  l a t e r ,  t o t a l  la n d  u se  tim e was 

340 day a when th e  ca ssav a  was h a rv e s te d  340 days a f t e r  p la n t in g .  

The Land E q u iv a len t R a tio  (L . E .R .) o f th e  v a r io u s  p la n tin g  

d a te s  was c a lc u la te d  as th e  r a t i o  of t h e  la n d  a re a  needed in  

In te rc ro p p in g /m o n o c u ltu re  f o r  both c ro p s . The m ost e f f i c i e n t  

b io lo g ic a l  la n d  use  m easured by th e  L .E .R . was 1*7 when cro p s 

were p la n te d  a t  th e  same tim e . T h is  v e ry  h ig h  L .E .R , su g g ested  

t h a t  th e r e  was g re a t  p o te n t i a l  f o r  in te rc ro p p in g  w ith  ca ssav a . 

Y ie ld s  in d ic a te d  t h a t  one h e c ta re  o f  la n d  produced 34 t  o f  

f r e s h  cassav a  and 2 .9  t  o f  beans in  l e s s  th a n  one y e a r  

(A non., 1977b),

Chew (1979) t r i e d  v a r io u s  annual c ro p s i n  m atured and 

immatured ca ssa v a  and concluded  th a t  r e la y  cropp ing  o f  cassav a



fo llo w in g  p e a n u ts , sorghum, c h i l l i e s ,  tobacco  and asp arag u s 

beans was more l i k e ly  to  succeed th a n  r e la y in g  th e se  a f t e r  

cassava*

S tu d ie s  on th e  e f f e c t  o f  tim e o f  p la n t in g  ca ssav a  on 

u p lan d  c ro p p in g  p a t te r n  perform ance (Anon*, 19?Bb) re v e a le d  

t h a t  th e  optimum p la n t in g  d a te  f o r  ca ssav a  was SD days a f t e r  

sowing m aize and 40 days a f t e r  sowing u p lan d  rice*

Thungand Cocki 1979) em phasised th e  im portance  o f  p la n tin g  

d a te  and re p o r te d  t h a t  s im u ltaneous p la n t in g  appeared  p re fe ­

r a b le  f o r  o b ta in in g  h ig h e r  y i e ld s  from both  th e  c ro p s o f a 

cassav a  f i e l d  bean a s so c ia tio n *  An L.E*R* o f  1<?5 was o b ta in e d  

r e s o r t in g  to  sim ultaneous p lan tin g *  S im ultaneous p la n t in g  

o f bo th  raaiz© and cassav a  was found to  be p r o f i t a b l e  

(Anon*, 19SQe)* The d i f f e r e n t  d a te s  o f  sowing groundnut 

as  in te r c ro p  i n  ta p io c a  d id  n o t in f lu e n c e  th e  y i e ld  o f  groundnut 

a lso  (A non., 1980d).

A ccording to  L a z a r te  ( 19BO) p la n t in g  d a te  a f f e c te d  both  

cassav a  and been production*  The shade produced by bean p la n ts  

a f f e c te d  c a ssa v a  growth d u rin g  th e  i n i t i a l  stages*  Root w eight 

d id  n o t vary  due to  p la n t in g  o r  in te rc ro p p in g  d a te . Cassava 

p la n te d  60 days a f t e r  bean p la n t in g  gave g r e a te r  la n d  u se  

e f f ic ie n c y ,  p ro d u c t iv i ty  and t o t a l  p r o f i t /h a #  th e r e  was a  

d if f e re n c e  o f  8844 kg as  compared w ith  beans and casSava in  

m onoculture*



Moreno and Meneses (1980) an a ly sed  th e  y ie ld s  o f  some 

legum es in te rc ro p p e d  w ith  cassav a  a t  th e  end o f I t s  growth 

cycle* Cowpea*lima deans and common beans (b o th  clim bing  

and bunch type) were in te rc ro p p e d  a f t e r  2^0 days of cassav a  

p lan tin g *  Cowpea and lim a  bean y ie ld s  d ec re a se d  33 and 33% 

i n  r e s p e c t  to  m onoculture* R eduction i n  th e  y i e ld  o f bush 

v a r ie ty  o f  common beans to  th e  tu n e  o f  17$ was observed  due 

to  co m p e titio n  w ith  ca ssav a  w hile  14$ in c re a s e  was n o te d  

w ith  c lim b in g  v a r ie ty  a s  compared to  i t s  r e s p e c t iv e  mono­

cu ltu re *  C assava both in  m onoculture and in  a s s o c ia t io n  w ith  

beans p re s e n te d  a s im ila r  y i e ld  (25*40 and 25*61 t / h a  

re s p e c tiv e ly )*

P h aseo lu s  so. was sown upto  s ix  weeks b e fo re  o r  s ix  

weeks a f t e r  cassav a  p lan tin g *  P h aseo lu s  seed  y ie ld  d e c lin e d  

w ith  l a te n e s s  o f sowing* Y ie ld s  o f  ca ssav a  r o o ts  h a rv e s te d  

a t  260 days were reduced  by e a r ly  P h aseo lu s  sowing but a t  

340 days were no t a f f e c te d . The most e f f i c i e n t  b io lo g ic a l  

la n d  u t i l i z a t i o n  a s  m easured by th e  L*E.R* ( r a t i o  o f  le n d  

a re a  needed in  in te rc ro p p in g /m o n o c u ltu re  f o r  both  c ro p s) was 

1*7 when th e  c ro p s  were sown o r  p la n te d  a t  th e  same tim e as 

P h aseo lu s one week e a r l i e r  (A non., 1931a). W ilaipon e t  a l» . 

(1981) c a r r i e d  o u t f i e l d  t r i a l s  to  study th e  e f f e c t  o f sowing 

tim e o f s ty lo  on c a s s a v a -s ty lo  p ro d u c tio n  and concluded th a t  

p la n t in g  ca ssa v a  and s ty lo  a t  th e  same tim e s ig n i f i c a n t ly  

reduced cassav a  y ie ld  a s  compared w ith monocropping o f cassava*



However, p la n t in g  s ty lo  s ix  weeks a f t e r  c a ssa v a  caused  only  

v e ry  l i t t l e  and in s ig n i f i c a n t  re d u c tio n  in  ca ssav a  y ie ld .

C. In f lu e n c e  o f p la n t in g  geom etry on th e  p ro d u c t iv i ty  
o f  a ta p io c a  based  in te rc ro p p in g  system*

A ccording to  Mahabal Rani (1980) th e  geom etry o f  

p la n t in g  p la y s  a v e ry  im p o rta n t r o le  i n  th e  su c cess  o f  i n t e r ­

c ro p p in g . E f f o r t s  shou ld  th e re fo r e  be made to  c r e a te  a 

fa v o u ra b le  environm ent so t h a t  both th e  companion cro p s may 

a d ju s t  th em selv es p ro p e r ly . The e f f e c t  o f ca ssa v a /p e an u t 

in te rc ro p p in g  on th e  y i e ld  o f  cassava  was re p o r te d  by 

Ekmahachai e t  a l . , (1976). Among th e  v a r io u s  p la n t in g  

p a t te r n s  t r i e d ,  cassav a  in te rc ro p p e d  w ith  two rows o f  p ean u ts  

(30 cm between rows add 20 cm between h i l l s )  between cassav a  

rows, 35 cm a p a r t from th e  ca ssav a  row was found  to  be 

rem u n era tiv e  when compared to  cassava  monocrop, peanu t i n t e r ­

cropped w ith in  th e  ca ssav a  rows o r  ca ssav a  in te rc ro p p e d  w ith  

th re e  rows o f p ean u ts  between i t s  rows.

M ethods o f  in te rc ro p p in g  cassav a  w ith  tnung beans were 

in v e s t ig a te d  by Kanchanahut (1976a). P la n tin g  two rows o f  rnung 

beans a t  a  spacing  of 30 x 20 cm between c a ssa v a  rows was found  

to  be s u p e r io r  to  ca ssav a  m onocu ltu re , p la n t in g  in  th e  ca ssav a  

rows ( f o u r  h i l l s  o f raung beans between two Cassava p la n ts )  o r  

p la n t in g  th r e e  rows o f  mung beans. K anchanahut e t  jg l , , (1976) 

w hile  making a com parative e v a lu a tio n  o f  th e  v a r io u s  m ethods



of growing p e a n u ts  a s  an In te rc ro p  in  c a ssa v a  observed  th a t  

p la n t in g  p ea n u ts  in  th e  ca ssa v a  row ie * ,  f o u r  h i l l s  o f  p ea n u ts  

a t  a  spacing  of 20 can between two h i l l s  o f  C assava p la n te d  a t  

a spacing  o f  1 x 1 s  was s u p e r io r  to  c a ssa v a  m onocu ltu re , 

p la n tin g  two rows of p ea n u ts  between th e  c a ssa v a  rows 

(30 x 20 cm) o r  p la n t in g  th r e e  rows o f p e a n u ts  between th e  

ca ssa v a  rows* In te rc ro p p in g  soybeans between th e  cassav a  rows 

(two rows o f soybeans a t  30 x 20 can) was found  to  be b e t t e r  th an  

growing cassav a  in  m onocu ltu re , in te rc ro p p in g  i n  th e  cassav a  

row ( f o u r  h i l l s  o f soybeans between two h i l l s  o f  cassav a  

a t  20 cm sp ac in g  o r  th r e e  rows o f soybeans (K anchanahut, 1976b), 

Tonghsm (1976) e v a lu a ted  v a r io u s  m ethods o f  in te rc ro p p in g  cassav a  

w ith  mung beans and concluded th a t  h ig h e s t  y i e l d  was o b ta in ed  

when th r e e  rows o f mung beans were sown between th e  cassav a  rows 

( f o u r  h i l l s  o f  mung beans between two h i l l s  o f  ca ssav a  + 2 rows 

o f  mung beans between th e  cassav a  row s), T h is  was c o n tra ry  to  

th e  o b se rv a tio n  made by K anchanahut (1976a)*

S p a t ia l  arrangem ents were s tu d ie d  w ith  bo th  cowpea and 

p ean u ts  f o r  f in d in g  th e  p la n t in g  p a t t e r n  which caused l e a f  

co m p e titio n  w ith  ca ssav a . G ra in  y ie ld s  o f  b o th  legum es were 

h ig h e s t  i n  a  p a t te r n  o f th r e e  rows between two rows o f cassav a  

spaced 1*8 m apart*  O u tsid e  rows o f  legum es were 0*55 m from 

th e  ca ssav a  w ith  o*35 m sp ac in g  between rows o f  legum es.

Cassava y i e ld s  were h ig h e s t  when two rows o f  legum es were 

p la n te d  0*7 m from cassav a  rows spaced 1*8 ra a p a r t  (A non,, 1 9 8 0 b ) ,



E ffe c t  o f s p a t i a l  arrangem ents in  ca ssav a  on th e  i n t e r ­

s p e c i f ic  co m p e titio n  o f ca ssav a  in te rc ro p p e d  w ith  cowpea 

was s tu d ie d  by Rego (19B1). He e v a lu a ted  d i f f e r e n t  s p a t i a l  

arrangem ents a s  to  th e  r a t e  o f  s o i l  co v e r and l i g h t  i n t e r ­

c e p tio n  and i d e n t i f i e d  th e  s p a t ia l  arrangem ent t h a t  m inim ized 

i n t e r s p e c i f i c  co m p e titio n  and maximized th e  p ro d u c t iv i ty  of 

th e  system . Cassava in  m onoculture e x h ib i te d  a  slow i n i t i a l  

growth? a t  two months ca ssav a  had an average  o f  33% s o i l  co v er 

w h ile  i n  a s s o c ia t io n  w ith  cowpea th e  average  was 75%* The 

r e s u l t  o f  th e  experim en ts conducted  a t  M annutby, K era la  

in d ic a te d  th a t  h igh  y i e ld s  from groundnut and ta p io c a  co u ld

be o b ta in e d  when one row o f  groundnut was r a i s e d  a t  a  spacing
2o f  30 cm a p a r t  in  ta p io c a  grown a t  a sp ac in g  o f  75 cm 

(A non., 1982c).

D. In f lu e n c e  o f p la n t in g  d e n s ity  on th e  p r o d u c t iv i ty  
o f a  ta p io c a  based  in te rc ro p p in g  system .

E xperim ents conducted  a t  T u r r ia lb a  in  C osta  R ica by 

Meneses and Moreno (1979) to  e s ta b l i s h  optimum p la n t in g  d e n s ity  

i n  m a ize /ca ssa v a  a s s o c ia t io n  re v e a le d  v e ry  s tro n g  e f f e c t  o f  

co m p e titio n  by m aize o v e r  cassav a  w herein  c a ssa v a  y ie ld s  

v a r ie d  from 75% (w ith  10,000 m aize p la n ts /h a )  to  465S (w ith  

50,000 p la n t s /h a ) .  M aize p la n t in g  d e n s ity  had a h ig h ly  s ig n i­

f i c a n t  e f f e c t  on ca ssav a  w ith  p a ram ete rs  l i k e  h e ig h t o f  th e  

p la n t ,  h e ig h t a t  th e  f i r s t  b ran ch in g , number, w eight and



le n g th  o f commercial ro o ts  and stem diam eter*  Hagewald (1980) 

w h ile  making a  study  on in te rc ro p p in g  g ra in  legum es w ith  

cassav a  on ©cid su lp h a te  s o i l s  re v e a le d  t h a t  cowpea and 

groundnut y ie ld e d  maximum v d th  100 000 and 200 000 p i  a n ts /h a  

re sp e c tiv e ly *  S p a tia l  arrangem ent in f lu e n c e d  i n t e r  and i n t r a  

s p e c i f ic  co m p e titio n  both  b e in g  m inim ized in  a  60-30-60 cm 

t r i p l e  now arrangem ent o f legum es between Cassava* The e f f e c t  

o f  mai2e p la n t  p o p u la tio n  on m a ize /ca ssav a  in te rc ro p p in g  was 

in v e s t ig a te d  by Kang and W ilson (1980) and r e p o r te d  t h a t  

in c re a s in g  m aize p o p u la tio n  from 10 to  30 x  10^ p la n ts /h a  

s ig n i f  i c a n t ly  in c re a s e d  m aize g ra in  y i e ld  and a t  th e  same 

tim e had no s ig n i f i c a n t  e f f e c t  on ca ssav a  ro o t  y ie ld *  H igher 

p o p u la tio n s  (maximum t r i e d  70 x 10^ p la n ts /h a )  however, had no 

e f f e c t  on g r a in  y i e ld  b u t s ig n i f i c a n t ly  d ep ressed  ro o t  y ie ld *  

Three m aize p la n ts /c a s s a v a  h i l l  were found  to  he optimum.

I n  t r i a l s  in  which Vigna u n g u ic u la ta  o r  g roundnuts were 

sown a t  v a r io u s  p o p u la tio n s  and spaced a t  th r e e  d i f f e r e n t  ways 

among ca ssav a  p la n te d  a t  9259 p i  a n ts /h a  in  rows 180 cm a p a r t ,  

seed  y i e l d s  were h ig h e s t  a t  110 000 and 222 000 p la n ts /h a  

r e s p e c t iv e ly  and when sovjn In  th r e e  rows 30 cm a p a r t ,  w ith  th e  

o u te r  row 60 cm d is ta n t  from a  row o f cassava* Legumes reduced  

ca ssav a  ro o t  y ie ld s  w ith  l e a s t  and g r e a t e s t  e f f e c t  when rows 

o f legum es w ere p la c e d  70 and 45 cm r e s p e c t iv e ly  d i s t a n t  from 

ca ssa v a  rows (A non., 19S1d)* I n  f i e l d  t r i a l s ,  seed  y i e ld  o f  

g roundnuts grown e t 50000 -  60000 p la n ts /h a  spaced  in  th r e e



d i f f e r e n t  ways among cassav a  p la n te d  in  rows 1SO can a p a r t  

in c re a s e d  w ith  in c re a s in g  p o p u la tio n  to  a d e n s ity  o f  250000 

p la n ts /h a  w ith  no f u r t h e r  in c re a s e  a t  h ig h e r  p o p u la tio n s .

Cassava ro o t  y i e ld  was r e l a t e d  n e g a tiv e ly  to  groundnut seed  

y ie ld ,  bu t n o t  to  groundnut p o p u la tio n .

E* In f lu e n c e  o f  p a ire d  row p la n t in g  p a t te r n  on th e
p ro d u c t iv i ty  o f  a  ta p io c a  based in te rc ro p p in g  system*

Sowing c ro p s  i n  th e  norm ally  recommended uniform  row 

d is ta n c e s  would a f fo rd  l i t t l e  o r  no o p p o r tu n ity  f o r  accommo­

d a tin g  a companion crop* On th e  o th e r  hand, m o d if ic a tio n  o f  a 

p la n t in g  p a t t e r n  o f  th e  base crop would make in te rc ro p p in g  

f e a s ib l e  and o f te n  ran u n era tiv e*  Keeping th e  p la n t  p o p u la tio n  

p e r  u n i t  a re a  o f  th e  base crop c o n s ta n t, no d e v ia t io n  in  i t s  

y ie ld  has been n o ted  by a l t e r in g  th e  o r e n ta t io n  o f rows 

(De e t j l . , 1978). T h is  p la n t in g  geometry may p ro v id e  a d d i t io n a l  

space f o r  th e  in te rc ro p  component. I t  w il l  th u s  augment th e  

u t i l i z a t i o n  o f a v a i la b le  sp ace , tim e , n u t r i t i o n a l  f a c t o r s  and 

l i g h t  to  boost th e  p ro d u c tio n  p e r  u n i t  o f  n a tu r a l  and a p p lie d  

in p u ts  (S in g h , 1979)*

P a ire d  row system o f  ta p io c a  c u l t iv a t io n ,  a  m o d if ic a tio n  

o f  th e  t r a d i t i o n a l  p la n t in g  p a t te r n  has been re p o r te d  from many 

re s e a rc h  ce n tre s*  I n  many experim en ts ca ssav a  b o n ie r  rows 

produce h ig h e r  y ie ld s  th a n  in s id e  rows p ro b ab ly  because th e y  

recfeive more l i g h t  and n u t r i e n t s .  The doub le (p a ire d )  row 

system t r i e d  to  make u se  o f  t h i s  advan tage. The u se  o f th e  double



row system  f o r  ca ssav a  o f f e r s  th e  advantage o f  a llo w in g  o th e r  

crops to  be p la n te d  between th e  double rows and produces 

h ig h e r  y i e ld s  th a n  co n v en tio n a l cassav a  cro p p in g  system s 

(M attos e t  e l . .  19S0a). P la n tin g  ca ssav a  in  double rows 

b rin g s  to g e t i ie r  two rows o f ca ssav a  and le a v e s  a g r e a te r  space 

between th e s e  double nows th a n  w ith  th e  t r a d i t i o n a l  method*

T his p a i re d  row system can im prove crop p ro d u c tio n  by

( I )  a llo v d n g  easy u se  o f m echan ical equipm ents (2 ) d ec reas in g  

p ro d u c tio n  c o s ts  due to  a re d u c tio n  o f  la b o u r  (3 ) p re s e n tin g  th e  

p o s s i b i l i t y  o f  con tinuous u se  of th e  same a re a  by a l t e r n a t in g  

rows (4 ) a llo w in g  th e  p o s s i b i l i t y  o f  m u l t ip le  c ropp ing

(5) making crop in s p e c tio n  easy  (6 ) in c re a s in g  p ro d u c t iv i ty  due 

to  a b o rd e r e f f e c t  (7 ) making th e  a p p l ic a t io n  o f p e s t ic id e s  to  

c o n tro l p e s ts  add d is e a s e s  easy (8 ) a llo w in g  th e  p o s s i b i l i t y  o f  

m ulching w ith  p la n ts  i n  th e  f r e e  spaces f o r  e n r ic h in g  th e  s o i l  

w ith  o rg a n ic  m a te r ia l  (9 ) reducing  th e  amount o f e r t i l i z e r  used  

(10) red u cin g  s o i l  p re p a ra t io n  to  only th e  p la n t in g  a re a s  and

( I I )  making b e t t e r  u se  o f th e  la n d  (Mattosefol1980a). He a lso  

re p o r te d  th a t  cassav a  p la n t in g  in  double rows was an a d v isa b le  

p r a c t i c e  because b e s id e s  in c re a s in g  ro o t  and s ta r c h  y ie ld s  and 

p r o f i t a b i l i t y ,  i t  allow ed th e  f r e e  space to  ..be u sed  f o r  growing 

o th e r  sp e c ie s  such as  beans, soybeans, r i c e ,  p ean u t, m i l l e t ,  

sweet p o ta to e s  and to b acco . A ccording to  him 2.0  x 0 .6  x 0 .6  m 

sp ac in g s brought ou t th e  h ig h e s t p ro d u c tiv i ty  and th e  g r e a te s t  

income r e tu r n  r a t e .  Ezumah and Okigbo (1980) re p o r te d  fa v o u ra b le



e f f e c t s  on peanu t p ro d u c t iv i ty  e s p e c ia l ly  a t  h igh  peanut 

p o p u la tio n s  by ad o p tin g  double row 'p la n tin g  te c h n iq u e  f o r  

cassava*

M atto s  a l . , ( 1980b) w h ile  conducting  an experim ent 

to  u t i l i z e  th e  f r e e  space between double rows o f  ca ssav a  by 

C r o ta la r ia  .iuncert re v e a le d  th a t  th e  h ig h e s t  ca ssav a  ro o t  y ie ld s  

o f  34„ 12 t / h a  i n  CV BGM-116 and 39*72 t / h a  i n  BGM-001 were g iven  

by double rows 2*0 m a p a r t  w ith  0*6 m between th e  two rows o f  

each double row and between p la n ts  in  th e  row and th e se  y ie ld s  

were 57 and 16% re s p e c t iv e ly  h ig h e r  th a n  a c o n tro l  w ith  rows 

1 m a p a r t  and 0*6 m between p la n ts  in  a row* Y ie ld s  w ith  2 .5  

o r  3 .0  m between rows were n o t s ig n i f i c a n t ly  d i f f e r e n t  from th e  

c o n tro l  and d if f e r e n c e s  in  s ta r c h  y ie ld s  were no t s ig n i f i c a n t .  

F resh  m a tte r  y i e ld  o f CB .juncea ranged from 1 4 .7  t / h a  w ith  2 .0  m 

between cassav a  rows and 0 .5  m between p la n ts  i n  th e  row and

between th e  two rows o f each double row to  22 .6  t  w ith  3 .0  m

between cassav a  rows and 0 .7  m between p la n ts  i n  th e  row and

between th e  two rows of each double row*

In s ta n c e s  o f  reduced y ie ld  o f ca ssav a  clue to  p a ire d  row 

system were a lso  re p o r te d  in  th e  l i t e r a tu r e *  F o r in s ta n c e  

Mohankumar (1976) t r i e d  th e  p o s s i b i l i t i e s ,  o f  growing v a r io u s  

in te r c ro p s  l i k e  g reen  gram, groundnut, m aize , soybeans and 

sunflow er under o rd in a ry  and p a ire d  row method o f p la n tin g  

cassava  and concluded  t h a t  tu b e r  y ie ld s  were reduced in  i n t e r ­

cropped p lo ts*  He n o tic e d  no s ig n i f ic a n t  d i f f e r e n c e  in  tu b e r



y ie ld  f o r  th e  d i f f e r e n t  methods o f  p la n t in g  also*  However, 

P a ta n o th a i and Ladhasiriv/ong ( 1977a) w h ile  com paring s in g le  

and doub le row p la n tin g  p a t te r n s  f o r  cassava/legum e (p e a n u ts , 

soybeans and mung beans) a s s o c ia t io n  reco rd e d  no s ig n i f i c a n t  

d if f e re n c e s  in  y ie ld s*

When ca ssav a  was p la n te d  in  double rows Souza e t  a l* .

(19S1) reco rd ed  25*8, 27*9 and 32*0 t / h a  o f  tu b e r  f o r  th e  

tre a tm e n ts  (a ) annual p lough ing  o f th e  whole a r e a  and m echan ical 

c u l t iv a t io n  between th e  double rows (b) as in  (a )  but sowing 

C an av sila  e n s ifo  ra ils  between th e  rows in s te a d  o f  m echanical 

c u l t iv a t io n  and (c) minimum p loughing  o f on ly  th e  two a rea  

and th en  a s  ( a ) ,  r e s p e c t iv e ly .  Above ground p a r t s  y ie ld e d  

8 .5 ,  Q.4 and 12 .6  t / h a  in  a , b end c r e s p e c t iv e ly .  S ta rc h  y ie ld ,  

number o f  tu b e r s  p e r  p la n t  and h e ig h t o f  6 and 12 month o ld  

p la n ts  were a lso  g r e a te r .  T em es (19S1) r e p o r te d  th a t  a lth o u g h  

t o t a l  r o o ts  p e r  p la n t  were h ig h e r  w ith  ca ssa v a  i n  s in g le  rows, 

commercial ro o t p ro d u c tio n  was 13% g r e a te r  in  double rows* 

A sso c ia tio n s  o f  mai2e w ith  cassav a  in  doub le rows were th e  

most e f f i c i e n t  in  la n d  u se  in  tim e ( 23% h ig h e r ) . The b e s t 

agronomic and economic cropping  system was c a ssa v a  i n  double 

rows in te rc ro p p e d  w ith  m aize.

F. In f lu e n c e  o f f e r t i l i z e r  e lem en ts on th e  p ro d u c t iv i ty  
o f  a ta p io o a  based in te rc ro p p in g  system*

S ingfiet r1 . , ( 1969) re p o r te d  t h a t  cowpea added more o rg an ic  

m a tte r  (29 .B  t /h a )  and th e re b y  more n i tro g e n  (109*7 kg /ha) and



groundnut ranked  n ex t in  t h i s  r e s p e c t  from th e  r e s u l t s  of an 

experim ent in v o lv in g  groundnut and cowpea a s  in te r c r o p s  in  

between ca ssa v a  rows* D e e ra tik a s ik o m  and Wickham (1977) 

s tu d ie d  th e  resp o n se  o f ca ssav a  to  in o rg a n ic  f e r t i l i z e r  

a p p l ic a t io n  and th e  e f f e c t  o f oversow ing Tow nsw ille s ty lo  

on ca ssa v a  y i e ld  a t  d i f f e r e n t  r a t e s  o f  f e r t i l i z e r  a p p lic a tio n *  

Y ie ld s  o f Tow nsw ille s ty lo  te n d e d -to  be h ig h e r  i n  th e  f e r t i l i z e d  

p lo t s ;  however, oversow ing s ty lo  r e s u l t e d  i n  a  d ec re a se  in  

cassava  y ie ld  In  bo th  f e r t i l i s e d  and n o n f e r t i l i z e d  p lo ts*

A ccording to  Mohankumar (1976) a p p l ic a t io n  o f  f e r t i l i z e r s  to  

cassav a  and in te r c r o p s  l i k e  greengram , g roundnu t, soybean and 

su n flo w er produced maximum tu b e r  y ie ld s*  and was s ig n i f i c a n t ly  

s u p e r io r  to  the- a p p l ic a t io n  of f e r t i l i z e r s  to  ca ssav a  alone*

K ipete (1976) in d ic a te d  th a t  f e r t i l i z e r s  recommended f o r  so le  

crop of ca ssav a  would be more p r o f i t a b le  when a p p lie d  to  c a ssa v a  

a lo n e  th a n  when a p p lie d  to  mixed crops of ca ssa v a , m ai2e and okra*

Changes i n  n u t r i e n t  a b s o rp tio n  in  d i f f e r e n t  a to g e s  of 

p h y s io lo g ic a l  developm ent o f  th e  crops and i t s  e f f e c t s  on a bean, 

m aize and ca ssa v a  p ro d u c tio n  agrosystem  were in v e s t ig a te d  by 

Lacharme (1976)* The g r e a te s t  need o f  th e  c ro p s f o r  s o i l  

n u t r i e n t s  was between 25 to  75 days. The need  was o f th e  o rd e r  

o f  ca ssav a  7 m aize > beans* Cassava and mai2Q were g re a t  

biomass p ro d u ce rs  and s o i l  n u t r i e n t  e x tra c to rs *  F e r t i l i z e r  

e f f ic ie n c y  was of th e  o rd e r  o f  K > M > P > S *  . A ccording to  th e  

E q u iv a len t Land Use, th e  p o ly c u l tu r a l  system s were e f f i c i e n t  in  

y i e ld  and biom ass p ro d u c tio n  th an  monocrop. But P a ta n o th a i and



L aohasiriw ong (1977b) n o ted  no re sp o n se  to  f e r t i l i s e r  

a p p l ic a t io n  by cassav a  when i t  v/as in te rc ro p p e d  w ith  p e a n u ts , 

soybeans and mung beans* On s im ila r  s o i l s  i t  was a lso  found  

t h a t  f e r t i l i z a t i o n  in  cassava/1egum e in te rc ro p p in g  v/as n o t 

p ro f i ta b le #

N i t i s  (1977) re v e a le d  th a t  as a  companion c ro p , s ty lo  

1 was b e n e f i c ia l  because o f  th e  in c re a s e d  N supply  f o r  ca ssav a , 

e q u iv a le n t to  about 30 kg u re a /h a .  With P and K f e r t i l i z e r s ,  

th e  N supply  by s ty lo  reached  th e  e q u iv a le n t o f  160 kg urea*

In  a s s o c ia t io n , ca ssav a  shoo t and ro o t y ie ld s  in c re a s e d  0*39 end 

0*43 t  d ry ra a tte r /h a  re s p e c tiv e ly *  The e x t r a  g re e n  fe e d  produced 

by s ty lo  ranged from 0 .1 4  -  0*39 t  d ry m atte r/h a#  M easured in  

te rm s of p r o te in ,  s ta r c h ,  hydrocyan ic a c id  and i n  v i t r o  d ig e s t i ­

b i l i t y  (o rg a n ic  m a tte r  and d ry m a tte r ) , th e  n u t r i t i v e  v a lu e s  o f 

ca ssav a  and s ty lo  were n o t s ig n i f i c a n t ly  e f f e c te d  by th e  

a s so c ia tio n *

F ie ld  experim en ts conducted  in  P h i l ip p in e s  cosiperlng 

m onoculture  p la n t in g s  o f  m aize , r i c e  and cassav a  w ith  in te rc ro p  

com bination  a t  d i f f e r e n t  n i tro g e n  l e v e l s ,  P a la d a  and Harwood 

(1977) revealed" th a t  when th e  th r e e  c ro p s  were sov/n o r  p la n te d  

to g e th e r  a t  th e  same d a te , m aize and c a ssa v a  had a  b e t t e r
i

c o m p e titiv e  a b i l i t y  th an  r i c e  in  te rras o f  l i g h t  and n u tr ie n ts *  

Growth b a lan ce  between th e  th r e e  crops v/as b e s t a t  Jow n itro g e n  

le v e l  (60 k g /h a ) but t o t a l  p ro d u c tiv i ty  was lower# H igher t o t a l  

p r o d u c t iv i ty  was o b ta in e d  a t  160 kg n i t ro g e n /h a  v/ith a la n d



e q u iv a le n t r a t i o  (L.E .R) v a lu e  o f  1 .9  f o r  th e  th r e e  crop 

com bination . A ccording to  Ram akrishna Bhat (1978) th e  

in te r c r o p s  shou ld  be f e r t i l i z e d  s e p a ra te ly  i n  a d d i t io n  to  

th e  f e r t i l i z a t i o n  o f  main crop o f  ta p io c a . He found improve­

ment i n  th e  f e r t i l i t y  s t a tu s  o f s o i l  due to  in te rc ro p p in g  

ta p io c a  w ith  legum es. N i t i s  (1978) re v e a le d  th e  e f f e c t  o f 

c a s s a v a /s ty lo  com bination  on c a s s a v a /s ty lo  p ro d u c tio n  and la n d  

p ro d u c t iv i ty  a f t e r  two y e a rs  o f  in te rc ro p p in g *  I t  was found 

th a t  th e  r e s id u a l  e f f e c t  o f  f e r t i l i z e r s  was s t i l l  b e n e f ic ia l  

f o r  th e  n a tu r a l  p a s tu re  a f t e r  th e  companion c ro p p in g . The 

e f f e c t  o f  n i tro g e n  d e riv e d  from th e  s ty lo  ro o t n odu le  seemed 

to  be g r e a t e r  th a n  t h a t  from u re a .  The c a rry  o v e r  e f f e c t  o f 

th e  companion cropp ing  in c re a s e d  th e  q u a l i ty  and q u a n t i ty  o f  

l iv e s to c k  fe e d , gave b e t t e r  w ate r and s o i l  c o n se rv a tio n  and 

more e f f i c i e n t  la n d  u t i l i s a t i o n .

P in to  and Cepeda (1978) in d ic a te d  t h a t  th e  n u t r i t i o n a l  

req u irem en ts  were d i f f e r e n t  f o r  each crop i n  a m aize/cassava/yam  

a s so c ia tio n *  T h is  shou ld  be ta k e n  in to  account i n  f e r t i l i z e r  

recom m endations f o r  a s s o c ia te d  c ro p s. A ccording to  M eneses and 

Moreno (1979) th e  l e v e l  o f  f e r t i l i z a t i o n  had a  h ig h ly  s ig n i f ic a n t  

e f f e c t  on  th e  number and w eight o f  com mercial ro o ts  o f  ca ssav a  

in  a  m a ize /ca ssa v a  a s s o c ia t io n .  But L i r a ^ t ^ l * ,  (1979) 

concluded t h a t  in te rc ro p p in g  in c re a s e d  p ro d u c tio n  w ith  o r  

w ith o u t f e r t i l i z e r s .  P o rto  e t  ^ l . , (1979) o b ta in e d  b e s t  cassav a  

y ie ld s  when s in g le  superphosphate , po tassium  c h lo r id e  and anonium



su lp h a te  were a p p lie d  a t  300, 100 and 150 k g /h a  r e s p e c t iv e ly  to  

an a s s o c ia t io n  o f  cassav a  w ith  beans, soybeans, r i c e ,  p e a n u ts , 

sorghum o r  maise* Sheela (1901) recommended a common f e r t i l i z e r  

dose o f  50:62*5*62.5 and 93*75s75*93.75 Kg‘ o f N* and KgO/ha 

f o r  ta p io c a /  cowpea and ta p io c a /g ro u n d n u t com bination , r e s p e c t i ­

v e ly  to  g e t  maximum r e tu r n s .  She a lso  found an improvement i n  

th e  f e r t i l i t y  s ta tu s  o f  s o i l  due to  in te rc ro p p in g  ta p io c a  w ith  

legum es.

But from an experim ent a t  Cl AT (A non., 1978a) h ig h e s t 

y ie ld s  were o b ta in e d  w ith o u t any co v e r crop and ca ssav a  y ie ld s  

d e c lin e d  as th e  co m p e titio n  o f  th e  cover crop in c re a s e d . The 

cover crop n e i th e r  in c re a s e d  th e  n itro g e n  le v e ln o r  d ec reased  th e  

phosphorus l e v e l  in  ca ssav a  le a v e s  in d ic a t in g  t h a t  th e  n i t ro g e n  

c o n tr ib u t io n  and n u t r i e n t  c o m p e titio n  o f th e  legum es were m inim al.

From an experim ent on n i tro g e n  economy and s o i l  co n se rv a tio n  

in  ta p io c a / s ty lo  in te rc ro p p in g  sy s tsn  A nil Kumar (1983) concluded 

th a t  growth c h a ra c te r s  and y ie ld  a t t r i b u t i n g  c h a ra c te r s  were n o t 

in f lu e n c e d  by in te rc ro p p in g  and n i tro g e n  l e v e l s .  Even though 

n u m e ric a lly  th e  tu b e r  and top  y ie ld s  were lo w er i n  in te rc ro p p e d  

p lo t s ,  th e s e  re d u c tio n s  were n o t s t a t i s t i c a l l y  s ig n i f i c a n t .  

S im ila r ly  th e  u t i l i z a t i o n  in d ex  was a lso  n o t in f lu e n c e d  by 

in te rc ro p p in g  and n i tro g e n  l e v e l s .

G. Economics o f  ta p io c a  based in te rc ro p p in g  system .

The economic a n a ly s is  o f  v a r io u s  in te rc ro p p in g  system s i n  

ta p io c a  has been done in  I n d ia  and e lsew h ere . At CTCRZ, Trivandrum



i t  was found t h a t  growing groundnut as an in te rc ro p , in  ca ssav a  

h o ld in g s  p ro v id ed  an a d d i t io n a l  g ro ss  income o f  &3p1150/ha 

(S ingh  and K andal, 196S). . Groundnut was found  to  be th e  h e a t 

in te rc ro p  w h ile  c o n s id e r in g  th e  economics o f  in te rc ro p p in g  w ith  

ta p io c a  (S ingh  and M andal, 1970)* S intupram a a t  h i . .  (1973) 

re v e a le d  t h a t  in te rc ro p p in g  cassav a  w ith  soybeans and p ean u ts  

gave b e t t e r  income th a n  ca ssav a  m onocu ltu re . As re p o r te d  e a r l i e r  

Mohankumar and H rish i (1974* 1976) a lso  o b ta in e d  maximum r e tu r n s  

from groundnut in te rc ro p p e d  p lo t s .  The n ex t b e s t  tre a tm e n t was 

m aize which a ls o  in c re a s e d  th e  n e t  r e tu r n s /h a  o v e r  o th e r  t r e a t ­

m ents. However, in te rc ro p p in g  w ith  soyoeans and, greengrsm  were 

found to  be uneconomic a s  th e  n e t r e tu r n s  were l e s s  th a n  th a t  o f 

th e  c o n tro l p lo ts*

H art (1975) reco rd ed  th e  economic r e tu r n  from bean, co m  

and cassav a  m onoculture and p o ly c u ltu re  cro p p in g  system s and 

re v e a le d  t h a t  th e  economic r e tu r n  was s ig n i f i c a n t ly  h ig h e r  from 

th e  p o ly c u ltu re  th a n  from th e  m onoculture system*, The n o t 

economic r e tu r n  from th e  su c ce ss io n  p o ly c u l tu r e s  which had been 

d esigned  a s  an analog to  l e a f ,  stem and ro o t biom ass com part­

ment a l i s a t i o n  du ring  n a tu r a l  su c cess io n  was h ig h e r  th a n  from 

th e  two o th e r  poly  c u l tu re  s . The net economic r e tu r n  was 54% 

h ig h e r  th a n  from th e  m onocu ltu re  r o ta t io n  cro p p in g  system .

Tongham (1975) r e p o r te d  t h a t  in te rc ro p p in g  o f  ca ssav a  w ith  

sweet c o m , soybeans and p ean u ts  gave 14 to  41.7% more income 

th a n  cassav a  m onocu ltu re. Mohankumar (1978) o b ta in e d  25% more



r e tu rn s  from ca ssa v a /p e a n u t in te rc ro p p in g  when compared to  

cassav a  m onoculture* Again groundnut p l o t s  re c o rd e d  maximum 

re tu r n s  (P rab h a k a r e t  a l» . 1979)* P rab h ak ar e t  _al * * (1979) 

re p o r te d  t h a t  among d i f f e r e n t  v e g e ta b le s , maximum n e t  r e tu rn  

was o b ta in e d  f o r  th e  crop ■ com bination o f  c a ssa v a /b e an s  w ith  

an a d d i t io n a l  income of Ks* 712 /h a  o v er c o n t r o l ,  fo llo w ed  by 

cowpea and cucumber* C u l t iv a t io n  o f b h in d i end am aranthes 

was found uneconomical* Sonlsksup e t  .g l* , (197B) re p o r te d  

33*7$ h ig h e r  income from cassa v a  in te rc ro p p in g *

Mohankuaar e t  al** (1980) proved th e  s u p e r io r i ty  o f  

groundnut from th e  p o in t  o f v iew  o f maximum re tu rn s*

However, t h e  n ex t b e s t in te r c ro p  was f re n c h  beans*

Net income c a lc u la t io n s  ( exc lud ing  la n d  and management 

c o s ts )  a t  v a ry in g  oassavaxm aize p r ic e  r a t i o s  dem onstra ted  

th a t  th e  im proved in te rc ro p p in g  system w ith o u t f e r t i l i z e r  was 

th e  m ost p r o f i t a b l e  up to  th e  v e ry  h ig h e s t  p r ic e  ra tio s *  At 

low  cassav a  p r ic e s  th e  income g a in  was s u b s ta n t ia l  w ith  only  

very  m a rg in a l i in c re a s e s  i n  c o s ts  (Anon*, 1980b),



e t ta /d  a n  < /  a ieZ /i& a 'd



MATERIALS AMD METHODS

The p re s e n t I n v e s t ig a t io n  was u n d ertak en  to  study th e  

e f f e c t  o f  In te rc ro p p in g  o f cowpea and groundnut w ith  ta p io c a  

and to  I d e n t i f y  th e  m ost s u i t a b le  s p a t i a l  arrangem ent o f  c ro p s  

in  ta p io c a  based  in te rc ro p p in g  ^rstem* The m a te r ia l s  u sed  and 

th e  m ethods adop ted  a re  d e t a i l e d  below*

E xperim ental s ite *

The experim ent was conducted  in  th e  I n s t r u c t io n a l  Fana 

a t ta c h e d  to  th e  C o llege  o f  A g ricu ltu re*  V ellayan i*  The c o l le g e  

I s  lo c a te d  a t  8°N l a t i t u d e  and a t  an a l t i t u d e  o f  29 m e tre s  

above mean sea  lev e l*

Soil*

The s o i l  o f  th e  ex p e rim en ta l a re a  I s  re d  loem w ith  th e  

fo llo w in g  p h y sico -ch em ica l p ro p e r tie s*

A. M echanical com position

C oarse sand (%) »• 13*70

F in e  sand (%) *• 33,40

M a te r ia ls

S i l t

C lay
<*>

<#)

23.00

24,90



B, Chemical com position

pH

T o ta l n i tro g e n  

A v a ila b le  PgOfj 

A v a ila b le  KgO

5 .3

0 .0 7 7  p e r  c e n t 

A3.A10 k g /h a  

AO-000 k g /h a

Cropping 111 s to ry  o f  th e  f i e l d

The ex p e rim en ta l a rea  was ly in g  fa llo w ’ f o r  th r e e  months 

p r io r  to  th e  p re s e n t  in v e s t ig a t io n  and b e fo re  t h a t  i t  was und er 

a bulk  crop o f ta p io c a .

Season.

The experim ent was conducted  d u rin g  th e  r e g u la r  p la n t in g  

season (d u r in g  th e  p e r io d  from Ju n e  1982 to  F eb ruary  1983) o f 

ta p io c a  i n  K erala# A ll th e  c ro p s were r a i s e d  a s  r a in f a d .

W eather co n d itio n s*

The m e teo ro lo g ic a l p a ram e te rs  reco rd ed  were r a i n f a l l ,  

maximum and minimum te m p e ra tu re  and r e l a t i v e  h um id ity . The 

average m onthly v a lu e s  and t h e i r  v a r ia t io n  from th e  average 

f o r  th e  p a s t  25 y e a rs  (1956-1981) from p la n t in g  to  h a rv e s t  were 

worked o u t and p re se n te d  in- Appendix I  and i l l u s t r a t i o n  g iv en  

in  F ig , 1,

I n  g e n e ra l th e  w ea th e r c o n d itio n s  w ere fa v o u ra b le  f o r  th e  

s a t i s f a c to r y  growth o f th e  c ro p s .
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P la n t in g  m a te r ia l*

Tapioca*

The v a r ie ty  a p o p u la r  v a r ie ty  i n  th e  s t a t e  was used  

f o r  th e  t r i a l *  I t  i s  a t a l l  growing* n on -b ranch ing  v a r ie ty  w ith  

m oderate y i e l d s  and m a tu res  i n  t e n  months* I t  p roduces medium 

s iz e  tu b e r s  w ith  low hydrocyan ic  a c id  conten t*  The p la n t in g  

m a te r ia l  r e q u ir e d  f o r  t h i s  study  was o b ta in e d  from  th e  

I n s t r u c t io n a l  Farm a t ta c h e d  to  th e  C o lleg e  o f  A g r ic u ltu re , 

V ellayani*

Cowpea*

•Kanakamani* a medium d u ra tio n  v a r ie ty  o f  cowpea r e c e n tly  

r e le a s e d  by th e  K e ra la  A g r ic u ltu re !  U n iv e r s i ty  vms u se d  f o r  th e  

p re s e n t in v e s t ig a t io n .  I t  i s  bushy, m odera te ly  h ig h  y ie ld in g  

and m a tu re s  w ith in  70 to  80 days during  k h a r i f  end 65 to  70 days 

du ring  r a b i  and summer seasons* The average  number o f  days tak en  

f o r  50% flo w erin g  i s  AS* T h is  v a r ie ty  i s  p h o to in s e n s i t iv e  and 

to  a c e r t a in  e x te n t d rough t to le r a n t -  I t  i s  e x c e l le n t  a s  a g reen  

v e g e ta b le  and eq u a lly  good as a g ra in  pu lse*  The p r o te in  c o n te n t 

i s  22*A1%, I t  can y ie ld  u p to  1100 k g /h a  o f  g ra in  and 2500 to  

5500 k g /h a  o f  g reen  pods.

The seed s o f t h i s  v a r ie ty  f o r  t h i s  in v e s t ig a t io n  was 

o b ta in e d  from th e  Command Area R esearch  C en tre  f o r  I n t e n s i f i c a t i o n  

o f  P u ls e s  and O ilse e d s , T richur*



Groundnut.

TMV-2, a s e le c t io n  from S panish  bunch v/ae used# I t  i s  a 

sh o r t d u ra tio n  ty p e  w ith  bunch h a b i t  o f  growth# I t  m atu res  in  

100-115 days* The pods a re  sm all and one to  two seeded# The 

s h e l l  i a  t h i n  and k e rn e ls  a re  l i g h t  ro se  in  co lour*  The seeds 

a re  nondorment# The k e rn e ls  have an o i l  c o n te n t .o f  49$. T h is 

v a r ie ty  i s  p o p u la r  among groundnut grow ers i n  K erala* I t  i s  

s u i te d  f o r  bo th  r a ln f e d  and i r r i g a t e d  co n d itio n s*

The p la n t in g  m a te r ia l  was o b ta in e d  from the- Commend Area 

R esearch C en tre  f o r  I n t e n s i f i c a t i o n  o f  P u ls e s  and O ilse e d s , 

T richur*

M anures and f e r t i l i z e r s .

Farm y a rd  manure w ith  th e  fo llo w in g  n u t r i e n t  v a lu e s  was 

u sed  f o r  th e  t r i a l *

0 .4 5  p e r  cen t fl

0*30 p e r  c a n t PgO^ and

0 .2 7  p e r  cen t K^O

F e r t i l i z e r s  w ith  th e  fo llo w in g  n u t r i e n t  a n a ly s is  were u sed  

f o r  th e  t r i a l *

U rea 46 p e r  cen t N

S uperphosphate 16 p e r  cen t

M M urlate o f
p o ta sh  60 p e r  c e n t K^O

Quick lim e  N e u tr a l is in g  v a lu e  163*1
(CaO)



Methods

D esign and la y o u t

The experim ent was l a i d  o u t i n  a Randomised Block Design 

w ith  th r e e  r e p l ic a t io n s *  The la y o u t p la n  o f th e  experim ent 

i s  g iv en  in  F ig , 2*

The tre a tm e n t d e t a i l s  a re  fu rn is h e d  below*

T,. Tapioca i n  p a i re d  row w ith  groundnut in
in te r s p a c e s  o f p a ire d  row*

Tp T ap ioca a t  normal spacing  w ith  groundnut 
on mounds

T_ T apioca a t  normal spacing  w ith  groundnut
in  in te r s p a c e s

T^ T ap ioca a s  in  T  ̂ w ith  cowpea a s  in te rc ro p

Tj. T apioca a s  in  Tg w ith  cowpea a s  in te rc ro p

Tg T apioca as in  T^ w ith  cowpea as in te r c ro p

T^ T apioca in  p a i re d  row w ith o u t in te r c ro p

Tg T apioca a t  norm al spacing  w ith o u t in te rc ro p

Number o f r e p l ic a t io n s  : 3

T o ta l number of p lo t s  i 24

M ethods o f p la n tin g  s Normal and p a lrd d  row
ta p io c a

Spacing f o r  ta p io c a  : Normal m ethod 90 x  90cm

P a ird d  row method 45/135 x 90

45 cm between two rows making 
up a  p a i r

135 cm between two such p a i r s

90 can betw een p la n ts  w ithin-'the 
row



a//9

F I G .  2 . L A V  -  O U T  P L A N RANDOMISED BLOCK DESIGN

r e p l ic a t io nI

R E P L IC A T IO N
JC Tr

R E P L I C A T I O NSC T 7 t g T 1 t 4 t 2 T ? t 8 ^ 3

t r e  a t  m  e  n  t  s

T-1 T A P IO C A  IN P A IR ED  R ow  WITH GROUND NUT IN INTERSPACES OF PAIRED-
^ RQV<T Z TA PIO CA  A T  NORMAL SPACING WITH GROUNDNUT ON MOUNDS.

T3 T A P IO C A  AT NORM AL-SPACING WITH GHOUND NUT IN IN TER SP A CES.

T4. T A P IO C A  A S IN Tt WITH COW P E A  A S  INTERCROP.

T5 T A P IO C A  AS IN T2 WITH COW P E A  A S INTERCRO P.

Tg T A P IO C A  A S  IN T3 WITH CO W PEA AS INTERCRO P.

T7 T A P IO C A  IN P A IR E D  ROW WITHOUT IN TE R C R O P .

Tg T A P IO C A  A T NORMAL SP A CIN G  WITHOUT IN TER CR O P



Methods o f  p la n t in g  in te rc ro p *

( 1 ) P a ir e d  row p la n t in g .

P la n te d  f o u r  rows o f in te r c ro p s  i n  th e  in te r s p a c e s  o f 

p a ire d  row a t  a  spacing  o f 30 (row s) cm x 2) ( p la n ts )  cm.

( 2) Ring method o f  p la n t in g .

P la n te d  in te r c r o p s  a s  two r in g s  o v e r  ta p io c a  mounds. 

The d is ta n c e  between two r in g s  was 30 cm. 20 cm was g iven  

between p la n ts  in  a  r in g .

(3 ) A lte rn a te  row p la n t in g .

P la n te d  two rows o f  in te r c r o p s  i n  th e  in te r s p a c e s  o f  

norm al rows a t  a  spacing  o f 30 (row s) cm x 20 ( p la n ts )  cm.

P lo t  s iz e .

G ross p lo t  s iz e  : 4 ,3  o x 9*9 m

Net p lo t  s iz e  ; 2 .7  m x 8.1 m

Net a re a  o f  a p lo t*  21 .87  m2

Number o f  ta p io c a  p la n t s  in  th e  g ro ss  p lo t  t 55

Number o f  ta p io c a  p la n t s  i n  th e  n e t  p lo t  5 27

In te rc ro p  p o p u la tio n  in  p a ire d  and a l t e r n a t e  row p la n tin g .

Length o f  one row : 440 cm ( l e f t  5 cm on both  s id e s )

Number o f p la n ts
p e r  row 

Number o f  rows 

P la n t  p o p u la tio n

440 v 20 a  22

20

22 x  20 » 440



In te rc ro p  p o p u la tio n  in  r in g  method of p la n tin g *

Number o f  p la n ts  p e r  ta p io c a  mound i 8

Number o f  mounds 

P la n t  p o p u la tio n

t 55

s 8 x  55 a  44o

P la n t  p o p u la tio n  was k e p t c o n s ta n t in  a l l  trea tm en ts*  

F ie ld  c u ltu re *

P re p a ra t io n  o f f i e l d .

The ex p erim en ta l a re a  was dug tw ic e , s tu b b le s  removed,

c lo d s  broken and th e  f i e l d  was l a i d  o u t in to  b lo ck s  and p lo ts*

Mounds were r a is e d  as  p e r  th e  trea tm en ts*

Manuring*

A uniform  b asa l dose o f 12*50 t / h a  o f farm  y a rd  manure 

was a p p lie d  and w ell in c o rp o ra te d  in to  th e  s o i l  b e fo re  ta k in g  

mounds*

F e r t i l i s e r  and lim e  a p p l ic a t io n .

The f e r t i l i z e r  n u t r i e n t s  were a p p lie d  i n  th e  form o f

u re a , superphosphate  and m u ria te  o f  p o ta sh  f o r  N, and

XgO r e s p e c t iv e ly .  A f e r t i l i s e r  dose o f 3 5 :7 0 s45 k g /h a  o f  

N, and KgO ( i e .  25 :50 :25  f o r  ta p io c a  end 10:20 :20  f o r

in te rc ro p s )  was a p p lie d  on th e  20 th  day o f p la n tin g *  A nother 

dose o f  25:25 k g /h a  o f  N and K^O was a p p l ie d  to  ta p io c a  a f t e r  

th e  h a rv e s t  o f  in te rc ro p s*

Lime a t  th e  r a te  o f  1000 k g /h a  was a p p lie d  on th e  40 th  

day of p la n tin g *



F or ta p io c a ,  top  d re s s in g  v/as done o v e r  th e  mounds and 

raked  w ell in to  th e  s o i l .  F o r in te r c ro p s ,  th e  f e r t i l i s e r s  and 

lim e  were th o ro u g h ly  mixed w ith  th e  s o i l .

P la n tin g .

P la n t in g  o f ta p io c a  and sowing o f in te r c r o p s  were done 

on 2- 6- 1982. T ap ioca s e t t s  o f 20 cm le n g th  were p la n te d  u p r ig h t  

on th e  top  o f th e  mounds to  a dep th  o f  3 to  4 cm* The seeds 

o f in te r c ro p s  were sown a s  p e r  th e  te c h n ic a l  programme. Cowpea 

seeds were sown a t  th e  r a t e  o f  two seeds p e r  h o le  and th a t  o f  

groundnut a t  th e  ra tedE  one seed  p e r  h o le . The seeds were 

p re s s e d  in to  th e  s o i l  by hand to  a depth  o f  1*5 cm and covered  

w ith  so il*

A fte r  c u l t iv a t io n .

G erm ination  o f  s e t t s  was good. U nsprouted  s e t t s  were 

re p la c e d  by f r e s h  ones t e n  days a f t e r  p la n t in g .  Excess sp ro u ts  

were removed, r e ta in in g  only  two h e a lth y  and v ig o ro u s  sh o o ts . 

G e m in a tio n  o f in te r c ro p s  v/as a lso  good. Gap f i l l i n g  was done 

w herever found n ec essa ry . T hinning was done one week a f t e r  

sowing and th e  p o p u la tio n  was m a in ta in ed  u n i f o r a .

The s o i l  v/as s l i g h t l y  s t i r r e d  i n  groundnut p lo t s  a t  th e  

tim e  o f  f lo w e rin g  in  o rd e r  to  f a c i l i t a t e  pegging o f  groundnut 

which v/as combined w ith  th e  a p p l ic a t io n  o f l im e . The f i r s t  

e a r th in g  up f o r  ta p io c a  v/as done a t  th e  tim e o f  h a rv e s t o f  

in te r c r o p s  (on  14-8-1932 f o r  cowpea in te rc ro p p e d  p lo t s  and on 

20-9-1982 f o r  groundnut in te rc ro p p e d  p lo t s .  One more e a r th in g



up was g iv en  on 15-11-1982 f o r  tap ioca*

P la n t  p ro te c tio n *

P la n t  p r o te c t io n  m easures were adop ted  a g a in s t  te rm i te  

a t ta c k  by d u s tin g  10 p e r  c e n t B*H,c, P ro p h y la c t ic  sp ray in g  o f  

0*05$ M ala th ion  was e f f e c te d  on 5-7-19B2 f o r  th e  in te rc ro p  

cowpea* H ta lux  (0*1$) was sp rayed  on 10-8-1932 to  groundnut 

a s  a  p ro p h y la c tic  m easures a g a in s t  th e  in c id en ce ' o f  re d  h a iry  

c a t e r p i l l  ar*

G eneral c o n d itio n  o f  th e  crops*

The g e n e ra l c o n d itio n  o f  th e  c ro p s was good th ro u g h o u t 

th e  p e r io d  o f  growth.

H arv est.

Cowpea was h a rv e s te d  on 14-8-1932 and g roundnut on 

3)-9-1962* The bhusa o f th e  in te r c r o p s  was in c o rp o ra te d  in to  

th e  s o i l  in  s i t u  and allow ed to  decompose* The m ain crop o f  

ta p io c a  vias h a rv e s te d  on 14-2-1983 when in d ic a t io n s  of m a tu r i ty  

were observed*

O b serv a tio n s  recorded*

Sampling te c h n iq u e  f o r  b io m e tr ic  s tu d ies*

Ten p la n t s  each were tag g ed  a l t e r n a t e ly  from th e  n e t  

p lo t  a re a  f o r  d e ta i l e d  b io m e tr ic  o b s e rv a tio n s .

A* O b serv a tio n  on growth ch a ra c te rs*

The fo llo w in g  growth c h a ra c te r s  o f  ta p io c a  wore s tu d ie d  

and d a ta  recorded*



a . H eight o f  th e  p lan t*

C um ulative h e ig h t o f th e  shoo t o f  each p la n t  in c lu d in g  

b ranches were m easured from th e  base o f  th e  s p ro u ts  to  th e  

t i p  o f  th e  te rm in a l bud a t  m onthly i n t e r v a l s  commencing from 

th e  f i r s t  month a f t e r  p la n tin g  t i l l  h arv es t*

b. T o ta l number o f  le a v e s  p e r  p lan t*

The t o t a l  number o f  le a v e s  was reco i’ded a t  monthly 

in t e r v a l s  by co u n tin g  th e  number o f  f u l l y  opened le a v e s  as 

w ell as  f a l l e n  le a v e s  a s  in d ic a te d  by th e  l e a f  s c a r s  on th e  

stem*

c* Number o f  f u n c t io n a l  le a v e s  p e r  p la n t .

The number o f  f u l ly  opened le a v e s  r e ta in e d  i n  th e  p la n ts  

was reco rd ed  a t  m onthly i n t e r v a l s  from th e  f i r s t  month a f t e r  

p la n t in g  t i l l  harvest*

d* Leaf a re a  index*

The m ethod evolved  by Ramanu^asa and I n d i r a  (197S) v/as 

fo llo w ed  in  t h i s  experim ent f o r  d e te rm in in g  th e  l e a f  a re a  in d ex  

o f  ta p io c a  a t  m onthly i n t e r v a l s  from th e  f i r s t  month a f t e r  

p la n tin g  t i l l  h a rv e s t .

e* G ir th  o f  th e  stem.

T h is  v/as reco rd ed  by m easuring  th e  g i r t h  a t  th e  base 

o f th e  shoo t o f  each p la n t ,  tak en  a t  m onthly i n t e r v a l s  s t a r t i n g  

from th e  second month a f t e r  p la n t in g  to  h a rv es t*



B, O b serv a tio n  on y ie ld  a t t r i b u t e s  and y i e ld  

a* T o ta l number o f  m o ts  p e r  p la n t .

The t o t a l  number o f  ro o ts  in c lu d in g  p ro d u c tiv e  and 

u n p ro d u c tiv e  ones was reco rd ed  a t  th e  tia ie  o f  h a rv e s t  from 

p la n t s  u n d er o b se rv a tio n  and th e  average p e r  p la n t  worked o u t .

b. Number o f tu b e r s  p e r  p la n t .

The t o t a l  number o f  f u l l y  developed tu b e r s  from th e  

o b se rv a tio n  p la n t s  was reco rd ed  and th e  av erag e  p e r  p la n t  

worked o u t .

c« P e rce n ta g e  o f p ro d u c tiv e  ro o ts .

The p e rce n tag e  o f p ro d u c tiv e  ro o ts  was worked o u t u s in g  

th e  number o f  tu b e r s  p e r  p la n t  and t o t a l  number o f  r o o ts  p e r  

p la n t .

d . Length of tu b e rs*

The av erag e  le n g th  o f  tu b e r  was worked o u t by m easuring  

th e  le n g th  o f  te n  tu b e rs  ta k e n  a t  random from th e  o b se rv a tio n  

p la n ts  and ex p ressed  in  cm.

e . G ir th  o f  tu b e r .

G ir th  m easurem ents were reco rd ed  from th e  seme tu b e rs  

th a t  were used  f o r  le n g th  m easurem ents. G ir th  v a lu e s  were 

reco rd ed  a t  th r e e  p laces#  one a t  th e  c e n tre  and th e  o th e r  two 

a t  h a l f  way between th e  c e n tr e  and bo th  ends o f  tu b e rs .  The 

average was tak en  as th e  tu b e r  g i r t h  and ex p ressed  i n  cm.



f .  Rind to  f l e s h  r a t i o .

A random sample o f f r e s h  tu b e rs  was tak en  from each p l o t .  

The tu b e rs  were p ee led  and. th e  r in d  and f l e s h  w eigh t v/ere found 

ou t s e p a ra te ly .  From t h i s  th e  r in d  to  f l e s h  r a t i o  v/as worked 

o u t .

g . Tuber y ie ld .

At th e  tim e  of h a rv e s t th e  tu b e rs  w ere se p a ra te d  and 

c lean e d  to  remove th e  adh erin g  s o i l  and th e  f r e s h  w eight o f 

th e  tu b e r  from th e  n e t  p lo t  was reco rd ed . The p e r  h e c ta re  

y i e l d  v/as th e n  worked o u t from t h i s .

ht Top y ie ld .

The t o t a l  w eight of th e  stem and le a v e s  o f  th e  p la n ts  from 

n e t  p lo t  was ta k e n  a t  th e  tim e o f  h eav est and co n v e rted  to  t / h a .

i .  U t i l i s a t i o n  index .

T h is  i s  th e  r a t i o  o f th e  ro o t  w eight to  to p  (stem  and 

le a v e s )  w eigh t and i s  an im p o rta n t y i e ld  d e te rm in an t f a c to r  

(O bigbesan, 1973). T h is  was worked o u t from th e  a lread y  

reco rded  o b se rv a tio n s*

C. O b se rv a tio n s  on q u a l i ty  a t t r ib u te s *

a . D rym atter co n ten t o f  th e  tu b e r  f l e s h .

A uniform  q u a n tity  o f  f l e s h  from f r e s h  tu b e r  was taken  

and d r ie d  to  c o n s ta n t w eight in  an a i r  oven a t  105°C. The 

w eight of d ry m a tte r  ex p ressed  a s  p e rcen tag e  of f r e s h  w eight gave 

th e  d ry m a tte r  co n ten t o f th e  tu b e r  f l e s h  (a .O . A.C. f 1969) .



b. S ta rc h  c o n te n t o f  tuber*

S ta rc h  c o n te n t o f th e  f l e s h  was e s tim a te d  by potassium  

f  e r r ic y a n id e  method (Ward end P ig aan , 1970)* The v a lu e s  were 

ex p ressed  on f r e s h  w eight b a s is  a s  percen tage*

c* Crude p r o te in  co n ten t o f  tuber*

The t o t a l  n i tro g e n  c o n te n t of oven d r ie d  sam ples from 

each p lo t  was e s tim a te d  by m o d ified  ra ic ro -k ;)e ld ab l method 

(Jack so n , 1967)* To g e t th e  crude  p r o te in  c o n te n t o f  th e  

tu b e r ,  th e  n i tro g e n  v a lu e s  were m u l t ip l ie d  by th e  f a c t o r  6*25 

( a .o .a .  c« , 1969)*

D. P la n t  a n a ly s is .

S e p a ra te  sam ples o f  tu b e r ,  stem and le a v e s  were c o l le c te d  

f o r  chem ical s tu d ie s ,  d r ie d  a t  B0°C i 5and were ground i n  a  

W illey m ill*  The n i tro g e n , phosphorus and po tassium  c o n te n ts  

o f  tu b e r ,  s te n  and le a v e s  were s e p a ra te ly  analysed*

a* N itro g en  c o n te n t.

The t o t a l  n i tro g e n  c o n te n t o f  th e  sam ple was determ ined  

by th e  m o d ified  m ic ro -k je ld a ta l method (Jac k so n , 1967).

b* Phosphorus c o n te n t.

Phosphorus was determ ined  by V anado-m olybdo-phosphoric 

y e llo w  c o lo u r  method (Jack so n , 1967).



c. P otassium  c o n te n t.

P o tassium  co n ten t was determ ined  by u s in g  'BEL* flam e 

pho tom eter.

I n te r c r o p s .

Yen p la n t s  were s e le c te d  a t  random from b o th  cowpea and 

groundnut p l o t s  f o r  re c o rd in g  d e ta i le d  b io m e tr ic  o b se rv a tio n s*

The o b s e rv a tio n s  reco rd ed  a re  g iv en  below.

A. O b se rv a tio n s  on grow th, y ie ld  a t t r i b u t e s  and y ie ld

a . H eight o f th e  p lan t*

The h e ig h t o f  th e  o b s e rv a tio n  p la n t s  was m easured a t  

tw enty days in te rv a l*  The measurement was from th e  base to  th e  

growing t i p  of th e  p la n ts  and mean h e ig h t worked out*

b« Number o f  b ranches p e r  p la n t .

The number o f  b ranches on each o f  th e  o b s e rv a tio n  p la n t s  

was coun ted  and th e  average number worked o u t and reco rd ed  a t
i

tw enty  days i n t e r v a l  s t a r t i n g  from th e  AOth day o f  sowing.

c* Number o f  f u n c t io n a l  le a v e s  p e r  p la n t .

The t o t a l  number o f  g reen  le a v e s  p re s e n t i n  th e  o b se rv a tio n  

p la n t s  was coun ted  a t  tw en ty  days in t e r v a l  and th e  average worked 

o u t and reco rd ed .

d* Leaf a re a  in d ex .

The g e n e ra l graph p ap er method was fo llo w ed  f o r  de te rm in in g  

th e  l e a f  a re a  in d ex  a t  tw enty  days i n t e r v a l .



e* Humber o f m ature  pods p e r  p lan t*

The number o f  m ature pod3 In  th e  o b s e rv a tio n  p la n ts  a t  

th e  tim e  o f h a rv e s t was coun ted  and th e  av erag e  number o f  pods 

p e r  p la n t  recorded*

f* G rain  y ie ld  o f  cowpea*

Pods were h a rv e s te d , d r ie d ,  th resh ® ! and winnowed f o r  

re co rd in g  th e  g r a in  y i e ld  o f  cowpea from each p lo t*  The y ie ld  

(k g /h a )  was th e n  worked ou t from th is *

g* Pod y i e l d  o f  g roundnut.

The pod y ie ld  from each p lo t  was reco rd ed  a f t e r  s e p a ra tin g  

and d ry in g  th e  pods and co n v e rted  to  kg/ha*

h* Bhusa y ie ld .

The w eight o f bhusa o b ta in e d  froia each p l o t  a f t e r  

s e p a ra tin g  th e  pods was ta k e n  and recorded* The y ie ld  i n  k g /h a  

was c a lc u la te d  from t h i s  data*

i* Q u an tity  o f  n i tro g e n , phosphorus and po tassium  
in c o rp o ra te d  in to  th e  s o i l  by bhusa*

The o u a n t i ty  o f  n i t ro g e n , phosphorus and potassium  

In c o rp o ra te d  in to  th e  s o i l  by means o f bhusa o f  t h e  legum es 

i n  each tr e a tm e n t  was found  o u t from th e  co rresp o n d in g  d ry m a tte r  

y i e ld  and n i t ro g e n , phosphorus and po tassium  c o n te n t o f  th e  

p la n t  sam ple.

The d ry m a tte r  p e rc e n ta g e  was found o u t by A.Q.A.C, ( 1969) 

method. P e rcen tag e  o f  n i tro g e n  was found o u t by m o d ified



m ic ro -k je ld a h l method (Jack so n , 1967). Vanado-mol^bdo-pho sp h e ric  

y e llow  c o lo u r  method (Jack so n , 1967) was fo llo w ed  f o r  phosphorus 

e s t im a tio n  and * EEL* flam e pho tom eter v/as u sed  f o r  po tassium  

d e te rm in a tio n .

S o il a n a ly s is*

M echanical com position  o f th e  s o i l  b e fo re  s t a r t i n g  th e  

experim ent v/as determ ined  ’ey th e  I n te r n a t io n a l  p ip e t t e  method.

A com posite s o i l  sample c o l le c te d  blockw ise p r i o r  to  th e  

experim ent and s o i l  sam ples c o l le c te d  frdm in d iv id u a l  p lo t s  

a f t e r  th e  experim ent v/ere an a ly sed  f o r  t o t a l  n i t 3X>gen, 

a v a i la b le  phosphorus and a v a i la b le  potassium * T o ta l n i tro g e n  

was determ ined by m o d ified  m ic ro -k je ld a h l m ethod, a v a i la b le  

phosphorus by 3 ray*s method and a v a i la b le  po tassium  by Ammonium 

a c e ta te  method (Jack so n , 1967)*

S t a t i  s t i c a l  an a ly s is*

Data r e l a t i n g  to  d i f f e r e n t  o b s e rv a tio n s  were s t a t i s t i c a l l y  

an a ly sed  u s in g  th e  a n a ly s is  o f  v a r ia n c e  te ch n iq u e  f o r  Randomised 

Block D esign and s ig n if ic a n c e  was t e s te d  by u s in g  th e  1F* t e s t  

(Snedecor and Cochran, 1967). The d a ta  were an a ly sed  w ith  th e  

help  o f a C asio  S c ie n t i f i c  C a lc u la to r ,





RESULTS

The o b s e rv a tio n s  reco rd ed  were s t a t i s t i c a l l y  an a ly sed  

and th e  a n a ly s is  o£ v a r ia n c e  t a b le s  a re  g iv en  in  A ppendices I I  

to  XV* The mean v a lu e s  o f  o b se rv a tio n s  a re  g iv en  in  T ab les 1 

to  25 and th e  im p o rtan t r e s u l t s  a re  p re se n te d  below*

O b serv a tio n s  on mein crop (T apioca)

A* Growth c h a ra c te r s

1 * H eight o f  th e  p ia n t0

The h e ig h t of ta p io c a  was reco rded  a t  m onthly  in t e r v a l s .

The mean v a lu e s  a re  p re se n te d  in  T able 1 and, th e  a n a ly s is  o f  

v a r ia n c e  in  Appendix II*

I t  i s  seen th a t  th e  tre a tm e n ts  e x e r te d  s ig n i f ic a n t  

in f lu e n c e  on p la n t  h e ig h t a f t e r  second, t h i r d  and f o u r th  month 

o f p la n t in g  tap io ca*  , Maximum h e ig h t was reco rd ed  by th e  tre a tm e n t 

Ty which was on p a r  w ith  TQ, and T^ a t  th e  above growth 

stages*  Minimum h e ig h t was reco rd ed  by th e  tre a tm e n t d u rin g  

th e  above growth s ta g e s , bu t was on p a r  w ith  X^ and T^ a f t e r  

second and t h i r d  month o f  p la n t in g  and w ith  a l l  in te rc ro p p e d  

tre a tm e n ts  a f t e r  f o u r th  month o f  p la n t in g .

Ho s ig n i f ic a n t  d if f e re n c e  was observed  between tre a tm e n ts  

w ith  re g a rd  to  th e  h e ig h t o f  p la n ts  a f t e r  f i r s t ,  f i f t h ,  s ix th  

and sev en th  month o f p la n t in g  and a t  th e  tim e o f  h a rv e s t .



T rea tm en ts C. D„
W* A*£»

____ T1 T
____ _2___ T

______ ^3__ i 9 1 1 1 1 ! 
*-3

r

T
______ _5__

I?____ 6 T7
1 (0 .0 5 ) Os £/»

i 9 .433 8 .567 9 .4 6 7 8 .5 6 7 S. 833 7.933 9-367 9 .467 - 0 .6 2 3

i i 35.300 29.167 35.500 25.700 19.133 13.400 40.200 39.433 9 .7 8 6 3. 219
i n 56.400 44.233 5 5 .2 34.833 29.200 27.033 67.300 62.366 15.069 4*956

IV 59-033 47.933 5 6 .7 48.233 42. 766 41.100 79.00 75.966 24.854 8 .1 7 4
V 65.000 79.000 92 .433 77.166 83 .933 74.800 106.700 105.3 - 10.740

VI 114.333 106.767 128. 467 99.200 121.267 112.733 130.633 130.967 - 7 .5 1 4

VII 131.200 127.933 145.067 114.467 126.900 116.600 144.967 143.900 - 10 .167

At h a rv e s t 141.900 134.700 157.900 128.833 147.33 129.1 155*666 155.266 10.128

cjiCD



2* T o ta l  number o f le a v e s  produced p e r  p lan t*

The mean v a lu e s  of th e  o b se rv a tio n  ta k e n  a t  m onthly 

in t e r v a l s  a re  g iven  in  T able 2 and th e  a n a ly s is  o f v a r ia n c e  

in  Appendix I I I*

I t  i s  seen  th a t  th e r e  was s ig n i f i c a n t  d if f e re n c e s  

between tre a tm e n ts  w ith  re g a rd  to  th e  t o t a l  number o f  le a v e s  

th roughou t th e  s ta g e s  of g ro w th  excep t a t  f i r s t  month a f t e r  

p la n tin g *

The tre a tm e n t TQ reco rd ed  th e  maximum number o f  le a v e s  

which was on p a r  w ith  T^, T  ̂ and T^ a t  two m onths a f t e r  p la n tin g  

w hereas th e  tre a tm e n t Tg showed th e  minimum number o f  le a v e s ,  

b u t was n o t s t a t i s t i c a l l y  d i f f e r e n t  from T^ and T^ a t  t h a t  s ta g e . 

Though th e  tr e a tm e n ts  and Tg were on p a r  a f t e r  t h i r d  and 

fo u r th  month o f p la n t in g , T^ reco rd ed  more number o f  le a v e s  a t  

both stages*  As in  th e  p re v io u s  ca se , h e re  a lso  Tg showed 

minimum number o f  leaves*  A f te r  f i f t h  and s ix th  month o f 

p la n t in g  a lso  th e  h ig h e s t number of leav esw as reco rd ed  by Tg 

and T^, T^ a f t e r  seven th  month of p la n t in g  and TQ a t  th e  tim e 

o f  h a rv e s t reco rd ed  maximum number o f  leav es*  But Tg showed th e  

minimum number o f  le a v e s  seven months a f t e r  p la n t in g  and a t  th e  

tim e o f h arv est*

3. F u n c tio n a l le a v e s  p e r  p la n t .

The mean number o f  f u n c t io n a l  le a v e s  p e r  p la n t  t;aken a t  

m onthly i n t e r v a l s  a re  g iven  in  T ab le  3 and th e  a n a ly s is  of 

v a r ia n c e  i n  Appendix IV.



T reatm en ts
M.A.P.-

T1
T2 T3 > *5

<7>
6

T
1

( .0 5 ) S.&.

I S. 567 7 .2 6 7 7 .833 7 .533 6 .967 7 .367 7567 7-533 - 0 .5 5 6

I I 23.000 17.400 21.967 16.667 13.500 12.700 24.333 24.Q33 4^409 1.450

I I I 35.433 28.867 33.800 26.800 22.267 21.300 42.633 40.333 6^895 -2.268

IV 43.933 36.570 42.400 39.267 3 4 .3 0 0 32.100 60.2 3 4 56.133 9 .1 0 5 2 .994

V 68.533 5 1 .5 0 0 60.  433 56.233 48.020 51.300 88.  400 91.967 21.259 ■ 6 .99201  
Cc

VI 104.000 83.800 101.700 70.433 80.600 74.900 133.977 139*067 39.337 12.937

VII 140.900 105.367 117.167 107.667 95 .567 37.400 190.133 184.067 54.876 18.048

At h a rv e s t 160.  217 129-900 134.467 128.133 122.433 104.233 220.833 221.600 81 .083 26.667



T rea tm en ts
n * *

T1 Y2 T
_______ y T4 T

___ y _______ _ T6 1 1 k t

T8
( .0 5 ) JJt

i 8 .567 7 .2 6 7 7 .833 7 .333 6 .9 6 7 7 .3 6 7 7 .5 6 7 7 .533 — 0 .5 5 9
i i 23.000 17.400 21.967 16.200 11.967 10.933 24.167 24.600 5.0Q9 1.674

h i 26.367 20. 200 24.700 13.800 14.967 14.067 36 .167 33.233 5.411 1.779
IV 17.633 13*800 17.567 20.909 21.433 . 19*333 34.933 33.333 7 .6 6 2 2 .519

tn
4 .7 3 2  ^V 29.500 20.400 24.000 27.267 27.253 26.733 43.233 47.167 14.391

VI 47.200 39.067 45.400 38.300 38.933 36.066 64 . 410 64.733 7 .4 3 4

VII 42.667 30.067 3 4 .300 31 .300 28.233 27.600 57 .933 56.433 - 8 .2 5 0
h a rv e s t 34.367 25.600 27.967 26.567 27 .467 23.167 50.600 51.733 7 .0 7 4



The d a ta  on mean v a lu e s  shov/ed t h a t  th e  tr e a tm e n ts  

d i f f e r e d  s ig n i f i  c a n tly  in  t h e i r  e f f e c t  on th e  number of 

f u n c t io n a l  le a v e s  produced p e r  p la n t  a f t e r  second, t h i r d ,  

fo u r th  and f i f t h  month of p la n t in g  tap io ca*  However, no 

s ig n i f ic a n t  d if fe re n c e  co u ld  he observed  a t  any o th e r  growth 

stage*

There was s ig n i f i c a n t  re d u c tio n . In  th e  number o f  

f u n c t io n a l  le a v e s  p e r  p la n t  i n  th e  in te rc ro p p e d  tre a tm e n ts  

a f t e r  t h i r d ,  ■ e n d fo u r th  month o f p la n t in g  as compared to

two pure  cropped  tre a tm e n ts  o f  tap io ca*  However9 T  ̂ and T^ 

were on p a r  w ith  th e  p u re  cropped p lo ts  a t  second month a f t e r  

p la n t in g .  At f i f t h  month a f t e r  p la n t in g , T  ̂ a g a in  was on p a r  

w ith  The tre a tm e n t Tg a f t e r  second and t h i r d  month o f

p la n tin g  and Tg a f t e r  f o u r th  and f i f t h  month o f p la n tin g  

reco rd ed  th e  lo w e s t number o f  fu n c t io n a l  le a v e s  p e r  p la n t .

4 , Leaf a re a  index .

The l e a f  a re a  in d ex  was reco rd ed  a t  m onthly in t e r v a l s  and 

th e  mean v a lu e s  a re  p re se n te d  in  T able 4 and t h e  a n a ly s is  o f 

v a r ia n c e  in  Appendix V.

The r e s u l t s  in d ic a te d  th a t  th e re  was s ig n i f i c a n t  d if fe re n c e  

in  l e a f  a re a  index  v a lu e s  a t-se c o n d , t h i r d  and fo u r th  month a f t e r  

p la n tin g  ta p io c a . However, no s ig n i f i c a n t  d if f e r e n c e  was observed  

a t  any o th e r  s ta g e s  o f crop grow th.

The tre a tm e n t TQ reco rd ed  th e  maximum l e a f  a re a  index  

a t  th e  above th r e e  s ta g e s  o f  crop growth and i t  was on p a r  w ith



Treatm ent s   c .  D.
M .A .r.

Ti T2 T3 1 1

* » 1 1 1 1 1 
!-3 

» V
Jl

1 1 1 •t11
rvO 

1
* 

1 1 1 1 
.

1 
t-3

1 -
>s 

1 1 1

T <8
.0 5 )

I 0.04.5 0 .031 0 .0 4 2 0. 0p6 0 .0 2 8 0.026 0.036 0 .0 4 3 0 .008

I I 0 .537 0 .231 0 .411 0 .1 9 5 0 .0 9 5 0 ,0 7 8r+- 0 .5 3 0 0 .5 7 7 0 .3 3 3 0 .1 0 9

I I I 0 .763 0.561 0 .7 5 5 0 ,5 5 2 0.138 0 .1 7 3 1 .233 1.233 0 .4 6 8 0 .1 5 3

IV 0. 545 0 .3 0 5 0 ,4 1 5 0 - 347 0 .5 6 5 0 ,308 1 .084 1 .186 0 9 $ 0.1:29

V 0.506 0 .4 5 7 0 .5 0 4 0 .477 0 .819 0 .7 3 7 0 .559 0 .7 2 0 - 0 .0 9 4

VI 1.526 1 .192 1 .632 1.083 1.301 1.030 1.630 1.451 - 0.192

VII 0 .7 9 7 0.626 1.069 0 .516 0 .591 0 .567 0 .9 2 5 0 .9 1 2 mm 0 .1 3 9

h a rv e s t . 0 .2 6 7 0. 239 0.322 0.19S 0 .3 5 7 0.222 0.291 0.260 — 0.066
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T^, ^7 and T^ a f t e r  second month o f  p la n tin g  and w ith  only  Ty 

a f t e r  t h i r d  ©nd f o u r th  month o f  p la n t in g  tap io ca#  The lo w es t 

va liid s a t  second, t h i r d  and f o u r th  month o f  p la n t in g  were 

reco rd ed  by th e  tr e a tm e n ts  Tg, and Tg re s p e c tiv e ly *

% G ir th  o f  th e  stem .

The d a ta  on mean stem g i r t h  ta k e n  a t  m onthly i n t e r v a l s  

from second month a f t e r  p la n t in g  to  h a rv e s t a re  .p re sen ted  i n  

T ab le  5 and th e  a n a ly s is  o f  v a r ia n c e  inA ppendlx VI#

The r e s u l t s  re v e a le d  t h a t  th e r e  was s ig n if iG a n t 

d i f f e r e n c e  i n  mean stem g i r t h  a f t e r  second, t h i r d  and f o u r th  

month o f  p la n tin g  a lthough  s ig n i f ic a n c e  co u ld  n o t be observed  

a t  any o th e r  s ta g e  o f  crop  growth*

A lthough th e  tre a tm e n t Tg reco rd ed  th e  maximum stem g i r th  

a f t e r  second month o f p la n t in g , i t  d i f f e r e d  s ig n i f i c a n t ly  from
i

a l l  th e  cowpea in te rc ro p p e d  tre a tm en ts*  Though th e  tre a tm e n t Tg 

was on p e r  w ith  Ty and T1 i t  d i f f e r e d  s ig n i f i c a n t ly  from o th e r  

t r e a tm e n ts  a f t e r  t h i r d  month o f  p lan tin g *  The same tre a tm e n t 

reco rd ed  th e  maximum v a lu e  a f t e r  fo u r th  month o f  p la n t in g  bu t 

was on p a r  w ith  Ty* Both th e  above t r e a tm e n ts  d i f f e r e d  s ig n i­

f i c a n t ly  from a l l  o th e r  in te rc ro p p e d  tre a tm en ts*  Tg a f t e r  

second and t h i r d  month o f  p la n t in g  and T^ a f t e r  fo u r th  month 

o f  p la n tin g  reco rd ed  minimum stem g i r t h  values*

B* f i e l d  a t t r i b u t e s  and y i e ld

1* Y ie ld  a t t r i b u t e s

The mean v a lu e s  o f  y i e l d  a t t r i b u t e s  a re  p re s e n te d  i n  

T ab le  6 and th e  a n a ly s is  o f  v a r ia n c e  i n  Appendix VII a*



T rea tm en ts C. D. s . E,Ai * J\m i/ *

T1 T2 T3 T4 T5 T6
rp

t q
( .0 5 )

I I 3.133 3 .1 6 7 3.133 2* 333 1.933 1.880 3*367 3*867

dM>

0*662 0 .2 1 7

I I I 4.000 3.600 3.933 2.933 2 .36? 2.500 4 .467 5.00. 1 *053 0 .3 4 6

IV 4, 200 3 .750 4 .137 3.250 2.967 2.983 5 .067 5 .217 0 .8 2 5 0 .271
V 4.633 4*283 4*833 4.550 4.200 3*900 5 .083 5 .267 — 0 .3 8 7

VI 5*330 4 .967 5 .667 4.967 5* 200 4.817 5-950 5*900 — 0*349to
VII 5.700 5 . 250 5*833 5 .33 5. 233 5 .233 6 .167 6 .150 — 0 .3 1 5

i r v e s t 5 . SOD 5.333 6*150 5 . 333 5*633 5 . 333 6 .467 6.  233 ; 0 .2 7 5



a. T o ta l number of r o o ts  p e r  p lan t#

I t  i s  seen  from th e  r e s u l t s  th a t  th e re  v/as no s ig n i f i c a n t  

d if f e re n c e  betw een tr e a tm e n ts  w ith  reg a rd  to  th e  t o t a l  number 

of ro o ts  p e r  p i  a n t a However, Tg reco rd ed  th e  maximum number 

o f r o o ts  p e r  p lan t#  The minimum number o f  r o o ts  p e r  p la n t  

was reco rd ed  by T^.

b# Number o f tu b e rs  p e r  p la n t .

I t  i s  seen from th e  d a ta  t h a t  th e  tre a tm e n ts  d i f f e r e d  

s ig n i f i c a n t ly  in  t h e i r  e f f e c t  on th e  number o f  tu b e rs  p e r  p la n t .  

T^ reco rd ed  th e  maximum number of tu b e rs  p e r  p la n t  send i t  was 

on p a r  v /ith  and TQ, but d i f f e r e d  s ig n i f i c a n t ly  from o th e r  

t r e a tm e n ts . T^ reco rd ed  th e  minimum number o f  tu b e rs  p e r  p la n t 

v/hich was found to  be on p a r  w ith  and Tg.

c . P e rce n ta g e  o f p ro d u c tiv e  r o o ts .

The r e s u l t s  showed th a t  th e re  was no s ig n i f i c a n t  

d if f e re n c e  between tr e a tm e n ts  v /ith  reg a rd  to  th e  p e rcen tag e  o f  

p ro d u c tiv e  ro o ts  in  ta p io c a .  The tre a tm e n t reco rd ed  th e  

h ig h e s t p e rce n tag e  of p ro d u c tiv e  r o o ts ,  w hereas Tg reco rd ed  th e  

lo w es t p e rcen tag e  o f p ro d u c tiv e  ro o ts .

d . Length o f  tu b e r .

The. d a ta  re v e a le d  no s ig n i f ic a n t  d i f f e r e n c e  i n  le n g th  o f 

tu b e r  due to  tre a tm e n t e f f e c t s .  T^ reco rd ed  th e  maximum le n g th  

and T2 th e  minimum.



T reatm en ts
Number o f 
r o o ts  p e r  

p i  an t

Number o f  
tu b e r s  
p e r  p la n t

P e rc e n ta g e  o f 
p ro d u c tiv e  

tu b e r s

Length o f 
tu b e r  
(cm)

G ir th  o f
tu b e r
(cm)

,Rind to  
f l e s h  r a t i o

6*433 6*067 93*840 25 10*237 0 .1 5 5

* 2 . 7*000 5-033 74*357 25.39 10.413 0 .1 7 4 1

T3 ■ 7*667 6 .6 3 3 86.310 27*343 10.113 0 .1 6 9

V 6* 160 3 .627 59.193 29-037 11.583 0 .1 6 3

T5 , 5*867 3 .667 64.580 31.857 12.843 0.162

T6

T7

7-400

7*067

4 .033

4.900

57*690

71 .837

27*900

35.620

12.867

11*513

0 .1 5 7  ot 
cn

0 .1 7 7

TS 7.700 5 .500 71.553 27*920 11.873 0 .1 5 6

C.D.
( .0 5 ) - 1.259 - - - -

S* He 0*813 0 .4 l4 S.461 3.321 0.906 0,008



e* G ir th  o f  tu b e r .

The r e s u l t s  in d ic a te d  th a t  th e re  was no s ig n i f i c a n t  

v a r ia t io n  betw een tre a tm e n ts  w ith  reg a rd  to  th e  tu b e r  g ir th *  

However* th e  maximum g i r th  was reco rd ed  by Tg and th e  minimum 

by Ty

f*  Rind to  f l e s h  r a t i o .

I t  i s  seen  from th e  r e s u l t s  t h a t  th e r e  was no s ig n i f i c a n t  

d if f e r e n c e  i n  th e  r in d  to  f l e s h  r a t i o  o f ta p io c a  tu b e r s  between 

tre a tm e n ts . The h ig h e s t  r a t i o  was o b ta in e d  f o r  th e  trea tm en t 

Ty and th e  lo w e s t r a t i o  f o r  T^.

2. Tuber y ie ld *

The mean tu b e r  y i e ld  p e r  h e c ta re  i s  g iven  in  T able 7 and 

th e  a n a ly s is  o f  v a r ia n c e  i n  Appendix V II a .

The d a ta  re v e a le d  t h a t  th e r e  was s ig n i f i c a n t  v a r ia t io n  

between tre a tm e n ts  w ith  re g a rd  to  th e  tu b e r  y i e l d  p e r  h e c ta re .

The h ig h e s t  tu b e r  y i e ld  was o b ta in e d  from th e  tre a tm e n t Ty

which d i f f e r e d  s ig n i f i c a n t ly  from a l l  o th e r  t r e a tm e n ts  excep t TQ,

The tre a tm e n t TQ in  tu r n  d id  no t s t a t i s t i c a l l y  d i f f e r  from and 

T,j. The tre a tm e n t reco rd ed  th e  lo w es t tu b e r  y ie ld *

3. Top y ie ld .

T able 7 shows th e  mean v a lu e s  o f top  y i e l d  and 

Appendix VII a  f u rn is h e s  th e  co rresp o n d in g  a n a ly s is  o f  v a r ia n c e .

There was no s ig n i f ic a n t  d if f e re n c e  betw een tre a tm e n ts  

w ith  re g a rd  to  th e  top  y ie ld  o f  ta p io c a . However* maximum top



S- T* T~ X, Te T„ T_ C.D. S .E .1 2 3 4  5 6 7 8 ( .0 5 )

Tuber y ie ld  ( t /h a )  13 .392  10.890 14.630 10 .324  11.833 11.521 2D.423 17.956 5 .776  1 .899

Top y i e ld  ( t / h a ) 6 .439  4 .846 7 .059  4 .256  5 .9 3 5  6 .450  7 .056  7 .4 9 5  -  0 .9 8 6

U t i l i z a t i o n  index  2 .057  2 .247  2 .153  2 .420 2 .063  1 .780  2 .993  2.423 0 .5 3 4  0 .1 7 5

0 5
*sj



y ie ld  was reco rd ed  by th e  tre a tm e n t Tg fo llo w e d  by T^.

T^ reco rd ed  th e  minimum top  y i e ld  in  tap io ca*

4* U t i l i s a t i o n  in d ex .

The mean v a lu e s  on u t i l i s a t i o n  Index  a re  p re se n te d  in  

T able 7 and th e  a n a ly s is  o f  variance i n  Appendix VII a .

The r e s u l t s  showed th a t  th e re  was s ig n i f i c a n t  

d if f e re n c e  between tre a tm e n ts  w ith  re g a rd  to  th e  u t i l i s a t i o n  

index  values*  The tre a tm e n t T^ reco rd ed  th e  h ig h e s t u t i l i s a t i o n  

index  v a lu e  and i t  was s ig n i f i c a n t ly  d i f f e r e n t  from a l l  o th e r  

trea tm en ts*  Tg was th e  n ex t b e s t  s u p e r io r  tr e a tm e n t b u t i t  

was on p a r  w ith  T^, T^s T^, -5  and T^. The lo w e s t v a lu e  was 

reco rd ed  by th e  tre a tm e n t Tg*

C, Q u a lity  a t t r i b u t e s  

1 * D rym atter c o n ten t of tu b er*

The mean v a lu e s  on d ry m a tte r  p e rce n tag e  o f  tu b e r  a re  

g iv en  i n  T able 8 and th e  a n a ly s is  of v a r ia n c e  i n  Appendix VII b.

The d a ta  re v ea led  th a t  th e  tre a tm e n ts  d id  n o t s i g n i f i ­

c a n tly  in f lu e n c e  th e  d ry m a tte r  p e rce n tag e  o f  tuber* The 

h ig h e s t  p e rc e n tag e  o f d ry m a tte r  was reco rd ed  by fo llov /ed  

by Tg w hereas, th e  lo w est p e rce n tag e  o f d ry m a tte r  v/as reco rd ed  

by 'Ey

2. S ta rc h  c o n te n t o f  tuber*

T ab le  8 shows th e  mean v a lu e s  o f th e  s ta r c h  c o n te n t o f  

tu b e r  and Appendix VII b shows th e  co rresp o n d in g  a n a ly s is  o f  

v a r ia n c e .



Quality ------------------Saateaffis-------------------- c-d.
a t t r i b u t e s  T t  T T. T_ T̂ . T„ v*°5)1 ±2 3 4 a5 6  7 8

D rym atter
c o n te n t
( p e r  c e n t)  33.110 35-590 37-770 35.033 35 .167  36.'760 35 .990 35 .103

S ta rc h  c o n te n t
( p e r  c e n t)  24.983 24 .642  24 .008 24.495 24 .703  24.943 25.809 24.642

P r o te in
c o n te n t
( p e r  c e n t)  2 .224  2 .005  1 .932  2 .297  2 .3 7 0  2 .260 1,896 1.969



Though no s ig n i f ic a n t  d if f e re n c e  was o b serv ed  between 

t r e a tm e n ts 9 Ty reco rd ed  a s l i g h t ly  h ig h e r  s ta r c h  co n ten t 

fo llo w ed  by T^* The lo w es t v a lu e  was re co rd e d  by th e  

tre a tm e n t T^0

3* Crude p r o te in  co n ten t o f  tuber*

T ab le  8 fu rn is h e s  th e  mean v a lu e s  o f c ru d e  p r o te in  

co n ten t and Appendix VII b g iv e s  th e  co rresp o n d in g  a n a ly s is  

o f v a r ia n c e .

The tr e a tm e n ts  cou ld  no t r e g i s t e r  any s ig n i f ic a n t  

In f lu e n c e  on crude p r o te in  c o n ten t of tu b e r .  However, T^ 

reco rd ed  th e  h ig h e s t v a lu e  and Ty reco rd ed  th e  lo w es t co n ten t 

o f crude p r o te in  a s  compared to  o th e r  t r e a tm e n ts .

Do P la n t  a n a ly s is .

1. N itro g en  c o n te n t.

The mean v a lu e s  on n itro g e n  co n te n t ( p e r  cen t) o f  le a v e s  

and stem a re  given T able 9 and th e  a n a ly s is  o f  v a r ia n c e  in  

Appendix V III .

a . N itro g en  co n ten t o f  le a v e s .

The d a ta  re v e a le d  no s ig n i f ic a n t  d i f f e r e n c e  in  l e a f

n itro g e n  c o n te n t due to  any o f  th e  t r e a tm e n ts .  The h ig h e s t 

l e a f  n i t r o g e n  c o n te n t was reco rd ed  by T  ̂ and th e  lo w es t by T^.

b. N itro g en  co n ten t o f stem.

No s ig n i f i c a n t  d i f f e r e n c e  in  th e  n i t r o g e n  c o n te n t o f  

stem was reco rd ed  due to  any o f th e  tre a tm en ts#  However,



T rea tm en ts  P la n t  n p y ts
Leaf Stem

T1 1.995 0 .7 0 0

T2 1.823 0 .636

T
3

1.756 0 .6 7 7
m
LU 1.651 0 .7 3 5

b 1 .925 0.671

b 1.721 0 .6 3 0

7 1.803 0 .7 3 5
TAS 1.733 , 0 .641

Ct D. 
( .0 5 ) «D

3 .E . 0 .128 0 .0 4 0

M



reco rd ed

th e  lo w es t n itrogen , content*

2* Phosphorus content*

The mean v a lu e s  o f  phosphorus c o n te n t i n  ta p io c a  as 

in f lu e n c e d  by d i f f e r e n t  tre a tm e n ts  a r e  fu rn is h e d  in  T able 10 

and th e  a n a ly s is  of v a r ia n c e  in  Appendix VIII*

a* Phosphorus c o n te n t o f  leav es*

The tre a tm e n ts  d id  no t e x e r t  any s ig n i f i c a n t  in f lu e n c e  

on th e  phosphorus c o n te n t o f  ta p io c a  leaves*  The tre a tm e n t 

Tg reco rd ed  th e  maximum phosphorus co n ten t in  th e  le a v e s  and 

T^ reco rd ed  th e  minimum con ten t*

h* Phosphorus c o n ten t o f  stem.

Phosphorus c o n te n t o f  stem a lso  d id  n o t d i f f e r  s i g n i f i ­

c a n tly  due to  th e  in f lu e n c e  o f trea tm en ts*  Maximum c o n te n t of 

phosphorus i n  th e  stem was reco rd ed  by T ^ a n d  T s

c* Phosphorus co n ten t o f  tub er*

Mo s ig n i f i c a n t  d if f e re n c e  ,was observed  In  th e  phosphorus 

co n te n t o f  tu b e r  due to  any o f  th e  trea tm en ts*  The h ig h e s t  

phosphorus c o n te n t o f  tu b e r  was reco rd ed  by th e  lo w es t

v a lu e  by T^,

3* Potassium  c o n te n t.

T ao le  11 g iv e s  th e  mean v a lu e s  o f  po tassium  c o n te n t in  

ta p io c a  as in f lu e n c e d  by v a r io u s  trea tm en ts*  Appendix V III 

g iv e s  th e  co rresp o n d in g  a n a ly s is  o f  v arian ce*



T rea tm en ts  __________P la n t  p a r t s
Leaf Stem Tuber

T1 0 .4 5 2 0 .2 8 6 0 .1 5 2

T2 0 .4 4 3 0 .2 7 6 0 .1 4 3
rn 0 .4 4 3 0 .2 8 6 0 .1 5 2

T,4 0 . 443f 0 .2 9 0 0 .1 4 2

T5 0 .429i 0 .2 9 0 0 .1 5 7
T6 0 .4 6 2 0 . 276 0 .1 5 2
T7 0 .4 5 2 0.281 0 .1 3 3

T 0.471 0 .2 9 0 0 .1 5 7
C. Da 

( •0 5 )
- -

S* jEo 0 .0 2 6 0 .0 0 8 0 .0 1 3

CO.



a* P otassium  c o n te n t o f leaves*

There v/as no s ig n i f i c a n t  d if f e re n c e  i n  th e  potassium

c o n ten t of le a v e s  due to  v a r io u s  trea tm en ts*  However a 

h ig h e r  po tassium  co n ten t was reco rded  by T^, showed th e

lo v /e s t le v e l  of po tassium .

b. Potassium  co n ten t o f stem*

The r e s u l t s  showed no s ig n i f i c a n t  d i f f e r e n c e  in  th e  

po tassium  c o n te n t o f stem due to  d i f f e r e n t  t r e a tm e n ts .  The 

h ig h e s t po tassium  co n ten t was g iven  by th e  tre a tm e n t

c. Potassium  c o n ten t of tu b e r .

The d i f f e r e n t  t re a tm e n ts  had no s ig n i f i c a n t  in f lu e n c e  

o nn the  potassium  co n te n t o f tuber*  The maximum and minimum 

l e v e l s  o f  po tassium  in  th e  tu b e r  were reco rd ed  by T^ end Tg*T>̂ 'T7 

re sp e c tiv e ly *

O b serv a tio n s  on In te rc ro p  (Groundnut and cowpea)

A. Growth ch a ra c te rs*

1* H eight o f th e  p la n t  a t  d i f f e r e n t  s ta g e s .

The mean v a lu e s  a re  p re se n te d  in  T ab les  12 and 13 and

the  a n a ly s is  o f  v a r ia n c e  in  Appendix IX.

The r e s u l t s  re v e a le d  t h a t  th e re  was no s ig n i f i c a n t  

d if fe re n c e  on th e  h e ig h t o f  groundnut p la n ts  a f t e r  20* AO* 60 

and BO days of p la n t in g .  However, s ig n i f ic a n t  d if f e re n c e  was



P la n t  p a r t se&uueiibs
Leaf S tsa Xuber

T 0 .7 2 2 Oo 467 0 .7 3 5

0 .7 2 2 0*456 .0 .733

T3 0 .689 0 .  ̂ 89 ,0 .6 7 8

T4 0 .6 5 6 0 .4 7 8 0 .7 4 4

T5 0 .689 0 .511 ,0 .811

T6 0 .6 6 7 0 .500 ,0 .6 3 3
T-*■ y 0 .7 5 6 0 .4S 9 ,0.622
‘V
"8 0 .7 4 4 0* 456 , 0 .6 2 2

Ca Da _ 1
(*05)

S.E . 0 .0 8 2 0 .05S ,0 .0 5 4

-d
cn



n o tic e d  a t  th e  100th  day a f t e r  p la n t in g  and a t  th e  tim e  of 

harv est*  Maximum, h e ig h t was reco rd ed  by T,, a t  100 th  day 

a f t e r  p la n t in g  and was found  to  be s u p e r io r  t o  and Tg* 

S im ila r ly  a t  th e  tim e o f  h a rv e s t  a lso  T^ reco rd ed  th e  maximum 

h e ig h t and was on p a r  v /ith  T^*

U n lik e  groundnut no s ig n i f ic a n t  d i f f e r e n c e  between 

tre a tm e n ts  cou ld  be observed  a t  any grow th s ta g e  o f cowpea* 

However, reco rd ed  th e  maximum v a lu e s  a t  a l l  growth stages*  

The minimum v a lu e s  a f t e r  20 and 60 days of p la n t in g  and a t  th e  

tim e o f h a rv e s t  were reco rd ed  by Tg w hereas T- showed th e  

minimum h e ig h t a t  4 0 th  day o f p la n tin g ,

2* Mum b ar o f  b ranches p e r  p la n t a t  d i f f e r e n t  s ta g e s .

The d a ta  a re  g iven  In  T ab les 14 and 15 and th e  a n a ly s is  

of v a r ia n c e  in  Appendix X,

S ig n if ic a n t  d if f e re n c e  between tr e a tm e n ts  cou ld  be

o b s e r v e d  i n  g ro u n d n u t  o n ly  a t  t h e  t im e  o f  h a r v e s t .  A t t h a t
/

s ta g e  reco rd ed  th e  maximum number o f  b ran ch es and T^ 

th e  minimum number.

The number o f b ranches p e r  p la n t  o f cowpea co u ld  be 

a f f e c te d  o n ly  a t  40 days a f t e r  p la n t in g .  At t h a t  s ta g e  T^ 

reco rd ed  th e  maximum number and T^ th e  minimum* The seme 

t r e n d  was observed  a f t e r  60 days o f  p la n t in g  and a t  th e  tim e 

o f h a rv e s t a ls o .



Days a f t e r  p la n t in g

20 40 60 80
i t — w i* a ■ »

100 At h a rv e s

Ti 3*350 8*967 35*033 45.167 46.867 48.553

T2 3*703 10*367 31*067, 41 .867 43-633 44.593

fp;
3 3*237 10.167 35.733 48 .46? 50.800 51*433

C.Bo
[0-5)

- - - tv 3-138 4 . 406

So Eo 0 .3 7 6 0 .609 1.249 1 .497 0 .7 9 8 1.121
s i



T rea tm en ts
20

Davs a f t e r  p la n t in g  
40 60 A t h a r v e s t

*4 11.567 22.133 114.167 ,115c 833

T5 10.670 17.800 97.900 113 .7

T6 10.083 21.000 91 .533 109.667

C.D.
( .0 5 )

- - - - GO

S. E* 0 .4 7 3 1.359 10.813 9 .5 0 7



t r e a tm e n ts

-

D a y s  a f t e r  p l a n t i n g

20 A0 60 80 100 A t h a r v e s t

Ti 0 .500 3-400 4.667 4 .733 4 .737 4.833

T2 0 .600 3 .800 4 .167 4.600 4 .767 4.800

T3 0 .2 6 7 3-667 4 .467 4 . 833 5 .050 5. 500

C.D.
(0 .5 )

S .E . 0.0161 0 .3 2 3 0 .4 6 7 0 .306

«»

0 .2 1 8

0 .5 3 7

0 .1 3 7

-v!
CC



T reatm en ts

C.D.
( .0 5 )

Days a f t e r  p la n t in g

20 40 60 At h a rv e s t

T^ r  3 .067  3 .100 3*133

T5 -  2 .200 2 .767  2.900

-  2 .400  2 .9 6 7  2 .9 6 7

0 .6 3 3

S.E . -  0 .161  0 .1 2 9  0 .2 3 3

CD
o



3. Number o f fu n c tio n a l  le a v e s  per p la n t  a t  d i f f e r e n t  stages#

The d a ta  on th e  mean number o f f u n c t io n a l  le a v e s  a t  

d i f f e r e n t  s ta g e s  a re  fu rn is h e d  in  T ab les 16 and 17 and th e  

co rresp o n d in g  a n a ly s is  o f  v a r ia n c e  in  Appendix XI.

The tre a tm e n ts  d id  n o t have any s ig n i f i c a n t  in f lu e n c e  

on th e  t o t a l  number o f  fu n c tio n a l  le a v e s  in  groundnut a t  any 

of th e  growth s ta g e s . Though T^ reco rd ed  th e  maximum number 

of f u n c t io n a l  le a v e s  a t  33, 60 and 100 days a f t e r  p la n tin g  

Tg reco rd ed  th e  same d u rin g  a l l  th e  o th e r  grow th stages*  

showed th e  minimum number of fu n c tio n a l  lo a v e s  a t  a l l  

growth s ta g e s  o f  groundnut excep t a t  60 days a f t e r  p la n t in g .

S ig n if ic a n t  d if f e re n c e  In  th e  number o f  fu n c tio n a l  

le a v e s  i n  cov/pea was observed  a t  40 and 60 days a f t e r  

p la n tin g . At bo th  s ta g e s  T^ was th e  s u p e r io r  tre a tm e n t which 

d i f f e r e d  s ig n i f ic a n t ly  from T^ and Tg which wore on p a r . But 

a t  th e  tim e  o f h a rv e s t  T^ showed th e  maximum number of fu n c tio n a l  

le a v e s .  Tg reco rd ed  th e  lo w es t v a lu e  a t  a l l  s ta g e s  o f  growth*

4. Leaf arGa index  o f  th e  p la n t  a t  d i f f e r e n t  s ta g e s .

The mean l e a f  a re a  in d ex  v a lu e s  a r e  p re s e n te d  in  

T ab les 13 and 19 and th e  a n a ly s is  of V ariance in  Appendix X II.

The r e s u l t s  In d ic a te d  t h a t  th e r e  was no s ig n i f ic a n t  

d if fe re n c e  between tre a tm e n ts  w ith  reg a rd  to  th e  l e a f  a re a  

index  V alues a t  any o f  th e  growth s ta g e s  o f  groundnut from 

p la n tin g  t i l l  h a rv e s t .  Even th en  T^ reco rd ed  th e  maximum



T able 16. Number o f f u n c t io n a l  le a v e s  i n  groundnut a t  d i f f e r e n t
grow th s ta g e s  as  in f lu e n c e d  by th e  m ain crop and s p a t i a l  
a r ra n g s u e n ts .

Days a f t e r  p la n t in g  
Treatrn e n t s  —■     ■ ■ ■ . ------ ----

20 40 60 80 100 At h a rv e s t

T1 4.100 18.300 53.733 63. 400 64 .8 0 0 . 39.053

T2 4.233 21.900 52.833 74.033 75.767 46.957

T3 4.467 20.900 59.567 73.067 79.867 44.100

C. Da
CO'5 ) — —

S.E. .0 .1 2 5 3.091 2. 239 7 .529 3 .397 2.371

00
ro.



T reatm ents Days a f t e r  p la n t in g
20 40 60 At h a rv e s t

T^ 2 12 .467 33 .300 13.600

T5 2 11 .067 26 .267  14.367

a6

C.D.
( .0 5 )

2 10 .167  25 .067  12.133

1.26 1 4 .8 6 7

S.E. -  0 .320  1.23S 1 .427



l e a f  a re a  in d ex  a t  20, 80 and 100 days a f t e r  p la n tin g  and 

a t  th e  tim e o f harvest*  Tg a t  AO days a f t e r  p la n t in g  and 

T^ a t  60 days a f t e r  p la n t in g  produced maximum l e a f  a re a  

in d ex , Tg a t  20 and So days a f t e r  p la n t in g  and T  ̂ a t  o th e r  

growth s ta g e s  rec o rd ed  th e  minimum l e a f  a re a  in d e x .

As m entioned above, no s ig n i f ic a n t  d if f e re n c e  cou ld  

be o b se rv ed  between tre a tm e n ts  w ith  re g a rd  to  th e  l e a f  a re a  

index  v a lu e s  o f  cowpea also* T^ a t  a l l  growth s ta g e s  excep t 

a t  t h e  tim e  o f  h a rv e s t  and Tg a t  th e  tim e o f  h a rv e s t  showed 

maximum le a f  a re a  index  and th e  minimum wa3 reco rd ed  by 

Tg a t  20 dgys a f t e r  p la n t in g  and a t  th e  tim e o f  h a rv e s t  and 

T^ a t  o th e r  growth stages*

B. Y ie ld  and y ie ld  a t t r ib u te s *

1* Pod number p e r  p lan t*

The d a ta  on th e  mean number o f  pods p e r  p la n t  a re  g iv en  

In  T ab les  S3 and 21 and th e  a n a ly s is  of v a r la n c o  in  Appendix X III ,

Though no s ig n i f i c a n t  d if f e r e n c e  co u ld  be observed  

between tr e a tm e n ts  w ith  re g a rd  to  th e  number o f  pods p e r  

g roundnut, Tg reco rd ed  th e  maximum number fo llo w ed  ty  Tg and T^,

As i n  th e  case  of groundnut, cowpea a ls o  showed no s ig n i­

f i c a n t  v a r ia t io n  between tre a tm e n ts  w ith  re g a rd  to  th e  number 

o f pods p e r  p la n t .  S t i l l  T^ reco rd ed  th e  maximum number and 

Tg th e  minimum.



T reatm en ts
20

Days a f t e r  p la n t in g

60 80 100 At h a rv e s t

T1 0 .1 6 3 1.271 5.533 7 .8 7 2 7 .3 7 2 4.913

T2 0 .1 5 6 1 .444 3.038 8 .8 7 0 8 .9 6 3 5*725

S 0 .1 8 7 1 .437 5 .360 9*090 9*257 5.889

C.D.
•05)

- - - - -

S .E . 0 .003 0 .1 9 9 0 .799 0*691 0 .6 4 7 0.263

00.
cn



T reatm en ts Days a f t e r  p la n t in g

20

I L ! I ft

60
â  wiMia upc**j x»i

At h a rv e s t

T4 D.G47 5.089 6 .4 5 3 3 .077

T5 0*045 2.393 4.090 3*330

T6 0* 044 2.570 5.591 2 .907

C* Do 
(*05)

-  . -

S. E* 0*002 0 .230 0 .9 4 7 0-357

00
05



2. Pod y io ld  of groundnut and g ra in  y ie ld  o f  cowpea

The mean v a lu e s  o f pod y i e ld  o f  g roundnut and g ra in  

y i e ld  o f cowpea a re  g iven  in  T ab les  3D and 21 and th e  a n a ly s is  

o f v a r ia n c e  in  Appendix XIII*

JJo s ig n i f i c a n t  in f lu e n c e  cou ld  be found  e i t h e r  on th e  

pod y i e ld  o f groundnut o r  on th e  g ra in  y i e ld  o f  cowpea due to  

v a r io u s  tre a tm e n ts .

The h ig h e s t  y i e ld  o f  groundnut was reco rd e d  by th e  

tre a tm e n t T^ w hile  T£ produced th e  lo w es t y ie ld *

Maximum g ra in  y i e ld  o f  cowpea v/as reco rd ed  by th e  

tre a tm e n t T^ and th e  minimum by T^,

3 . Bhusa y i e ld

The mo©n v a lu e s  o f th e  o b se rv a tio n  a re  p re se n te d  in  

T ab le s  3D and 21 and th e  a n a ly s is  o f v a r ia n c e  in  

Appendix X II I ,

Bhusa y i e ld  o f g roundnut d i f f e r e d  s ig n i f i c a n t ly  between 

tr e a tm e n ts ,  T^ reco rd ed  th e  maximum y i e l d  end i t  was s ig n i­

f i c a n t ly  d i f f e r e n t  from th e  o th e r  two tr e a tm e n ts  (T^ and Tg) 

which were on p a r.

There was no s ig n i f ic a n t  d i f f e r e n c e  between tr e a tm e n ts  

w ith  reg a rd  to  th e  bhusa y i e ld  o f  cowpea. However, 

reco rd ed  th e  maximum v a lu e  and th e  minimum.



T able 20. Pod number and  y i e ld  o f  g roundnu t a s  in f lu e n c e d  by th e  m ain 
crop  and s p a t i a l  a rran g em en ts .

T rea tm en ts  Pod number p e r  p la n t  Pod y i e l d  k g /h a  Bhusa y i e ld  k g /h a

30*270 2008*667 7603*333

T2 33* 320 1741.667 7354.000

T3 34 .670  1359*667 9757-000

C.X). -  -  1546.363
(-0 5 )

S .E . 3 .7 9 3  237.873 393*326

CO
00'..



T so le  21. Pod number and y ie ld  o f  cowpea a s  in f lu e n c e d  by th e  
m ain crop  and s p a t i a l  a rrangem en ts.

T reatm ent Pod number p e r  p la n t  G ra in  y i e ld  k g /h a  Bhusa y i e l d  k g /h a

T. S . 930 1535.000 10629.000*T

T5 7 .670  1335,330 12918.333

T6 8 .0 3 0  1478.670 11185.333

C.D.
( .0 5 )

S.E. 0 .261 3 6 .1 4 7  1262.273



C, P la n t  a n a ly s is ,

Bhusa o f  cowpea and groundnut were an a ly sed  f o r  

n i tro g e n  phosphorus and po tassium  c o n te n ts ,  The mean n i t ro g e n , 

phosphorus and potassium  c o n te n ts  o f  th e  bhusa a re  g iven  in  

T able 22 and th e  r e s p e c tiv e  a n a ly s is  o f  v a r ia n c e  In  

Appendix XIV*

1* N itro g en  co n ten t of bhusa,.

The d i f f e r e n t  tr e a tm e n ts  had no s ig n i f i c a n t  in f lu e n c e  
/

on th e  n i tro g e n  co n ten t o f bhusa,

a ml among groundnut in te rc ro p p e d  tr e a tm e n ts  and T^

among cowpea in te rc ro p p e d  tr e a tm e n ts  reco rd ed  h ig h e r  v a lu es  

of n i tro g e n  in  th e  bhusa. Lowest v a lu e s  were reco rd ed  by 

and Tp. re sp e c tiv e ly *

2, Phosphorus co n te n t o f bhusa.

The phosphorus c o n te n t o f th e  bhusa was n o t s i g n i f i ­

c a n tly  in f lu e n c e d  by v a r io u s  tr e a tm e n ts .

S im ila r  to  th e  above o b se rv a tio n  on n i t r o g e n  co n ten t 

he re  a lso  among groundnut in te rc ro p p e d  tre a tm e n ts  and 

among cowpea in te rc ro p p e d  tre a tm e n ts  reco rd ed  h ig h e r  v a lu es  

o f phosphorus in  th e  bhusa, low est v a lu e s  w ere reco rd ed  by 

Tg and Tg r e s p e c t iv e ly ,

3, Po tassium  co n ten t of bhusa*

S im ila r  to  n i tro g e n  and phosphorus c o n te n ts ,  potassium  

co n ten t was a lso  n o t in f lu e n c e d  by th e  v a r io u s  tre a tm e n ts .



T reatm ents
Groundnut

N itro g en P hosohorus P o tassium

Cowpea Groundnut Cowpea Groundnut Cowpea

T1 1 .033 0 .129 1.100 -

T2 1.033 - 0 .1 1 4 - 1.111 -

h 1-027 - 0 .1 2 4 1.100 -

- 1 .493 - 0 .1 5 7 - 1 .167

T5
0* 1-225 - 0-152 - 1.144

T6 . 1 .330 0*152 - 1 .155

C— D.
( .0 5 )  

S* E. 0-011 0 .1 1 5 0 .0 0 4 0 .008 0 .0 2 4 0 .0 6 3

CD



Tg and T^ among groundnut and cowpea in te rc ro p p e d  

tre a tm e n ts  re s p e c tiv e ly  reco rd ed  h ig h e r  po tassium  c o n te n ts  

In n th e  bhusa.

D» Q u an tity  o f n u t r i e n t s  In c o rp o ra te d  by th e  in te r c ro p s .

The mean v a lu e s  o f n i tro g e n , phosphorus and potassium
/

in c o rp o ra te d  to  th e  s o i l  th ro u g h  th e  in te r c r o p s  a re  g iven  

in  T ab le  23 and th e  a n a ly s is  of v a r ia n c e  i n  Appendix XIV,

*1. Q u an tity  o f n itro g e n  in c o rp o ra te d  by th e  in te r c r o p s .

S ig n i f ic a n t  d if f e re n c e  was observed  betw een th e  two 

in te r c r o p s  w ith  re g a rd  to  th e  q u a n tity  o f  n i tro g e n  

in c o rp o ra te d . Cowpea bhusa in c o rp o ra te d  more q u a n t i ty  o f  

n i tro g e n  when compared to  groundnut bhusa, T^ was th e  

s u p e r io r  t r e a tm e n t,

2, Q u an tity  o f phosphorus in c o rp o ra te d  by th e  in te r c ro p s .

The q u a n tity  of phosphorus in c o rp o ra te d  through bhusa 

was a lso  s ig n i f i c a n t ly  in f lu e n c e d  by th e  in te rc ro p s *  Cowpea 

added $ o re  phosphorus th a n  groundnut bhusa*

3* Q u an tity  of po tassium  in c o rp o ra te d  by th e  in te rc ro p s .

S im ila r  to  th e  q u a n ti ty  o f  n itro g e n  and phosphorus 

in c o rp o ra te d  q u a n tity  o f po tassium  in c o rp o ra te d  was a lso  found 

to  be s ig n i f i c a n t ly  in f lu e n c e d  by th e  in te r c r o p s .  T^ which 

was on p a r  w ith  Tg and in c o rp o ra te d  maximum q u a n tity  of 

po tassium .



T ab le  23. Q u a n tity  o f  n itro g en #  phosphorus and po tassium  In c o rp o ra te d  by 
th e  in te r c r o p s  (k g /h a ) a s  In f lu e n c e d  by th e  m a in ’ crop  and 
s p a t i a l  arrangem ents..

T reatm en ts H Itro g en Pho sp h o m s P o tassium

T1 25.'381 3.175 27.091

T2 24.954 2.700 26.557

T
3 32.411 3 .908 34 .654

56.129 5 .683 4 2 .317

T5 52.126 6 .3 2 0 49.134'

T6 49-724 5 .670 43.323

C.D*
(♦05)

21.225 1 .740 13 .857

S.E. 6 .730 0 .5 5 2 4 .3 9 4

to
CO



S o il a n a ly s is  a f t e r  th e  experim ent,

She mean v a lu e s  o f  th e  chem ical p r o p e r t ie s  o f  s o i l

a f t e r  th e  experim ent a re  p re se n te d  in  T ab le  and 

Appendix XV g iv e s  th e  a n a ly s is  o f  v arian ce*

1, T o ta l n itro g e n  c o n te n t o f  th e  s o i l .

The V arious t r e a tm e n ts  had no s ig n i f i c a n t  e f f e c t  

on th e  t o t a l  n i tro g e n  co n ten t o f th e  s o il*  However» maximum 

c o n te n t was reco rd ed  by T^ and minimum v a lu e  by Tg.

2* A v a ila b le  phosphorus co n ten t o f  t h e  s o i l .

A v a ilab le  phosphorus co n ten t o f  th e  s o i l  d id  n o t show 

any s ig n i f i c a n t  d if fe re n c e  due to  d i f f e r e n t  tr e a tm e n ts . But 

T^ reco rd ed  th e  maximum co n ten t and reco rd ed  th e  lo w es t 

v a lu e ,

3* A v a ila b le  po tassium  po tassium  co n ten t o f  th e  s o i l .

The r e s u l t s  re v e a le d  t h a t  th e r e  was no s ig n i f ic a n t  

d i f f e r e n c e  in  th e  f i n a l  a v a i la b le  po tassium  c o n te n t o f  th e  

s o i l ,  T  ̂ reco rd ed  th e  h ig h e s t  a v a i la b le  po tassium  c o n te n t. 

The lo w es t v a lu e  was reco rd ed  by Tg,



f a b le  24. S o il  a n a ly s is  a f t e r  th e  experim en t

T o ta l  n i t r o g e n ' A v a i l a b l e  phosphorus A v a i l a b l e  po tassium
T reatm en ts c o n te n t ( p e r  c e n t)  c o n te n t ( k g /h a ) . c o n te n t (k g /h a )

T! 0 .096 39.693 78.400

*2 0 .0 8 6 37 .834 76.800

*3 0 .0 9 3 39 .295 76.800

% 0 .1 1 2 43.145 67.200

T5 0 .0 7 2 33 .852 65. 600

% 0 .0 8 2 4 0 .092 67.200

Ta7 . 0 .091 34.383 65*600
TA8 0 .086 38.100 64.000

C.D.
(*05)

mm - -

S. 3* 0 . 003 4 .169 3*771

CD
cn



T reatm en ts Cost o f Y ie ld Value o f  produce T o ta l P r o f i t  G ain o v e r
t io n T ap ioca I n te r c ro p T apioca In te r c r o p %

_____ ft/ha t / h a  k g /h a
n» >n it hi minimi "wm >i wim m ■■ m ̂  ■ i*i it

fls. Ej.
_ |||u||g< tMn- m-■w n-« on hj t  art mar̂ -1-1-n __^ ̂ _tmmivt

r 1 6471.8 13 .592 2003.667 5356.80 9039*00 14395.80 7924.00 5971 .6

T2 6471.8 10.890 1741.667 4356.00 7837.50 12193.5 5721.7 3769 .3

T3 6471.8 14.630 1889.667 5352.00 8503.50 14355.5 7883 .7 5931 .3

*4 6191.8 10 .324 1585.000 4129.60 7291.00 11420.6 5228.8 3 2 76 .4

T5 6191.3 11.033 1335.330 4733.2 6142 .52 10875.72 4633.92 2731*52 to

r 6 6191.8 11.521 1478.670 4608.4 6801*88 11410.28 5218.48 3266*08 CD

T7 5250.0 20.423 - 8169 .2 - 8 1 69 .2 2939.2 9 3 6 .8

T8 5250.0 17.956 - 7182 .4 - 7182 .4 1952.4 -

P r ic e  o f ta p io c a  -  ft® 4 0 /q u in ta l

P r ic e  o f  groundnut— fe. 4® 50/kg

P r ic e  o f  cowpea -  Hs. 4 .6 0 /k g





An in v e s t ig a t io n  was c a r r ie d  o u t a t  th e  C o llege  o f  

A g r ic u ltu re , V e llay an i d u rin g  1932-93 to  study  th e  e f f e c t  

of in te rc ro p p in g  of groundnut and cowpea w ith  ta p io c a  and 

to  id e n t i f y  th e  most s u i t a b le  s p a t ia l  arrangem ent o f  c ro p s  

in  th e  ta p io c a  based in te rc ro p p in g  system* The o b se rv a tio n s  

on growth c h a ra c te r s ,  y ie ld  a t t r i b u t e s  and y ie ld  were 

reco rd ed . Chemical a n a ly se s  on s o i l  and p la n t  sam ples were 

done and th e  d a ta  recorded* The r e s u l t s  o b ta in e d  from th e  

study a r e  d isc u sse d  hereunder*

Main crop (T apioca)

A* Growth c h a ra c te rs

1* H eight o f  th e  p la n t

I t  i s  seen th a t  (T ab le  1) th e re  was s ig n i f i c a n t  

in f lu e n c e  o f t re a tm e n ts  on th e  h e ig h t o f  p la n t s  a f t e r  second, 

t h i r d  and fo u r th  month o f  p la n t in g . The p la n t s  i n  th e  two 

c o n tro l  t r e a tm e n ts  reco rd ed  maximum h e ig h t.  In  th e  c o n tro l  

p lo t s  th e r e  were no in te r c r o p s  and a s  such th e  reduced 

p o p u la tio n  d e n s ity  r e s u l t e d  in  co m p ara tiv e ly  l e s s e r  co m p etitio n  

f o r  e c o p h y s io lo g ic a l req u irem en ts  l i k e  w a te r , n u tr ie n ts *  l i g h t  

etc* On th e  o th e r  hand in  th e  in te rc ro p p e d  p lo t s  th e re  

e x is te d  a t i g h t  co m p e titio n  f o r  th e s e  req u irem en ts  r e s u l t in g



i n  an u n fav o u rab le  s i t u a t io n  f o r  r a p id  v e g e ta t iv e  growth 

the reb y  cau sin g  a  re d u c tio n  in  th e  h e ig h t o f  ta p io c a .

The tre a tm e n t in  which groundnut was p la n te d  on 

mounds and a l l  th e  cowpea In te rc ro p p e d  p l o t s  were s i g n i f i ­

c a n tly  i n f e r i o r  w ith  re g a rd  to  th e  h e ig h t o f  ta p io c a  as 

compared to  th e  two c o n tro l  t re a tm e n ts  a f t e r  second, t h i r d  

and f o u r th  month of p la n t in g .  There was n o t much d if fe re n c e  

between th e  h e ig h ts  o f th e  m ain crop o f  ta p io c a  and th e  

groundnut in te rc ro p p e d  on th e  mounds w ith  th e  re& fLt t h a t  

th e  two crop can o p ies  m ight have a t ta in e d  th e  same l e v e l  and 

a c e r t a in  amount o f m utual su p p re ss io n  m ight have e x is te d .

But when groundnut was p la n te d  i n  th e  in te r s p a c e s  o f  bo th  in  

th e  p a ire d  rows and normal rows, th e  two c an o p ie s  n ev e r 

a t ta in e d  th e  same l e v e l  because of th e  d i f f e r e n c e  in  v e r t i c a l  

d is ta n c e  of p la n tin g  o f ta p io c a  and groundnut a s  th e  ta p io c a  

s e t t s  were p la n te d  on th e  top  o f mounds and groundnut seeds 

i n  th e  in te r s p a c e s .  So th e  h e ig h t of th e  mounds a lw ay s1 h elped  

th e  ta p io c a  p la n ts  to  h o ld  i t s  canopy a t  a  h ig h e r  l e v e l  above 

th e  canopy o f groundnut crop r e s u l t in g  i n  l e s s e r  co m p etitio n  

by groundnut and cowpea* The lu x u r ie h t  v e g e ta t iv e  growth of 

cowpea in te rc ro p  m ight have sm othered th e  oiain crop o f ta p io c a  

in  th e  i n i t i a l  s ta g e s  r e s u l t in g  in  se v e re  re d u c tio n  in  th e  

h e ig h t o f  ta p io c a  in  a l l  th e  covjpea in te rc ro p p e d  tre a tm e n ts .

A f t e r  t h e  f i f t h  m onth o f  p l a n t i n g  no s i g n i f i c a n t  

d i f f e r e n c e  i n  t h e  h e ig h t  o f  t a p i o c a  p l a n t s  w as o b s e rv e d *



As a l l  th e  in te r c r o p s  were h a rv e s te d  and th e  s tu b b le s

In c o rp o ra te d  in to  th e  s o i l  th e re  was no co m p e titio n  f o r  

th e  ta p io c a  p la n ts*  The bhusa o f th e  in te r c r o p s  in c o rp o ra te d  

a lso  r e le a s e d  p la n t  n u t r i e n t s  to  th e  s ta n d in g  crop of 

tap io ca*  I n  a d d i t io n  th e  t o t a l  p o p u la tio n  d e n s ity  v/as a lso  

reduced in  th e  in te rc ro p p e d  p lo t s  a f t e r  th e  h a rv e s t  of i n t e r ­

c ro p s . A ll th e s e  f a c t o r s  were re s p o n s ib le  f o r  th e  uniform  

growth o f ta p io c a  p la n ts  o b serv ed  a f t e r  th e  f i f t h  month o f 

p la n tin g *

2* T o ta l number o f  le a v e s  p e r  p la n t .

The r e s u l t s  re v e a le d  th a t  th e r e  was s ig n i f i c a n t  in f lu e n c e  

of t r e a tm e n ts  on th e  t o t a l  number of le a v e s  a t  a l l  s ta g e s  o f  

g ro w th 'o f  th e  p la n t  ex cep t a f t e r  f i r s t  month o f p la n t in g  

(T ab le  2)* The two p u re  cropped t r e a tm e n ts  reco rd ed  h ig h e r  

v a lu e s  th a n  th e  in te rc ro p p e d  ones excep t t h a t  th e  in te rc ro p p e d  

tre a tm e n ts  and were on p a r  v/ith  th e  c o n tro l  t re a tm e n ts  

a t  c e r t a in  s ta g e s  o f growth* As s ta te d  e a r l i e r  th e r e  e x is te d  

zero  co m p e titio n  from th e  in te rc ro p  in  th e  p u re  cropped t r e a t ­

m ents and a s  such th e r e  was absence o f  co m p e titio n  f o r  l ig h t*  

space, n u t r i e n t s  and w ate r f o r  th e  main crop o f  ta p io c a  

r e s u l t in g  in  h ig h e r  l e a f  p ro d u c tio n  p e r  p la n t ,  P rab h ak ar and 

N a ir  (1979) a lso  o b ta in e d  h ig h e r  l e a f  number in  p lo t s  where 

no in te rc ro p  was ra ised *

A lthough s ig n i f ic a n t  d if f e re n c e  v/as observed  on th e  

t o t a l  number of le a v e s  p e r  p la n t  even a f t e r  s ix th  month o f 

p la n t in g ,  no such d if f e r e n c e  was observed  on th e  number of



f u n c t io n a l  le a v e s  a f t e r  t h a t  stage* So th e  d i f f e r e n c e  in  

t o t a l  l e a f  number was due to  th e  d if f e r e n c e  i n  th e  number 

o f  le a v e s  produced b e fo re  t h a t  s ta g e  of grow th which i n  tu rn  

m ight have been in f lu e n c e d  by th e  v a r io u s  tre a tm en ts*

C o n sid erin g  th e  two in te r c r o p s 9 groundnut in te rc ro p p e d  

p lo t s  recorded, h ig h e r  v a lu e s  on th e  t o t a l  number o f  le a v e s  

o v e r  cowpea in te rc ro p p e d  ones. T h is i s  because o f th e  f a c t  

th a t  th e  in te r f e r e n c e  caused  by groundnut was minimum when 

p la n te d  in  th e  in te r s p a c e s  o f p a ire d  and normal rovfs* But 

t h i s  was n o t th e  ca se  w ith  groundnut p la n te d  on mounds which 

caused  c o n s id e ra b le  shade to  th e  ta p io c a  r e s u l t i n g  in  l e s s e r  

p ro d u c tio n  o f le a v e s  o v e r th e  o th e r  two m ethods o f  p la n t in g  

in te rc ro p s*  R egarding th e  o th e r  in te rc ro p  cowpea* i t s  grow th 

r a te  was v e ry  high and a s  such th e  in te r f e r e n c e  on ta p io c a  

was a lso  more and th u s  a f f e c te d  th e  t o t a l  l e a f  p ro d u c tio n  in  

tap ioca*

But th e  s i tu a t io n  seemed to  have changed a f t e r  th e  h a r v e s t  

of in te rc ro p s *  The in c o rp o ra te d ib h u e a  r e le a s e d  n u t r i e n t s  in  

th e  in te rc ro p p e d  p lo t s  f o r  th e  b e n e f i t  o f  th e  a ten d in g  ta p io c a  

crop which m igh t have h e lp ed  th e  p la n ts  to  cose on p a r  w ith  th e  

pu re  cropped p la n ts  w ith  re g a rd  to  t h i s  v ery  im p o rtan t growth 

param eter*

3* F u n c tio n a l le a v e s  p e r  p la n t .

A c r i t i c a l  a n a ly s is  of th e  d a ta  on fu n c t io n a l  le a v e s  

(T ab le  3) re v e a le d  th a t  th e r e  was s ig n i f i c a n t  d if fe re n c e



re g a rd in g  th e  fu n c t io n a l  l e a f  number p e r  p la n t  on account o f  

tre a tm e n t e f f e c t s  a f t e r  second, t h i r d ,  f o u r th  and f i f t h  month 

o f p la n t in g .  P la n ts  in  th e  two p u re  cropped p l o t s  and in  

p a ird d  rows w ith  groundnut in  In te r s p a c e s  were s ig n i f i c a n t ly  

s u p e r io r  to  o th e r  tre a tm e n ts  a f t e r  second month o f  p la n t in g  

because p la n t s  i n  th e s e  tre a tm e n ts  m ight have ex p e rien ced  

l i t t l e  co m p e titio n  f o r  l i g h t ,  n u t r i e n t s ,  w a te r  and o th e r  

growth in p u ts  a s  compared to  o th e r  t r e a tm e n ts .  P la n t  p o p u la tio n  

was a lso  l o s s  in  th e  two p u re  cropped f i e l d s .  As th e  in te r c ro p s  

were sown o n ly  in  th e  in te r s p a c e s  o f  p a i r e d  rows and th e  in t r o -  

p a i re d  row in te r s p a c e  was k e p t f r e e  o f  in te rc ro p s #  ta p io c a  

m ight have ex p erien ced  l i t t l e  co m p e titio n  from groundnu ts o f  

p a i re d  row in te r s p a c e s .  T h is  m ight be th e  rea so n  f o r  g e t t in g  

h ig h e r  l e a f  number from th o se  tr e a tm e n ts . S in ce  cowpea had an 

i n i t i a l  v ig o ro u s  v e g e ta t iv e  growth i t  m ight have sa o th e re d  

ta p io c a  a t  t h i s  s ta g e  r e s u l t in g  in  reduced  functioned , l e a f  

number even in  p a ire d  row s.

The two c o n tro l  p lo t s  r e g i s t e r e d  maximum number o f 

f u n c t io n a l  le a v e s  p e r  p la n t  a f t e r  t h i r d  and fo u r th  month o f  

p la n t in g  and. was s ig n i f i c a n t ly  s u p e r io r  to  a l l  o th e r  i n t e r ­

cropped t r e a tm e n ts  p o s s ib ly  because o f  l e s s  in te rc ro p  

co m p e titio n  in  th e  c o n tro l  p l o t s .  At t h i s  s ta g e  groundnut 

produced e x c e lle n t  v e g e ta t iv e  growth and th u s  m igh t have reduced  

th e  fu n c t io n a l  l e a f  number in  ta p io c a  by way o f co m p e titio n  f o r  

resou rces*  Though th e r e  was no cowpea crop a t  t h e  above two 

s ta g e s  o f  growth p th e  sm othering  e f f e c t  caused  lay cowpea



crop du rin g  th e  e a r l i e r  s ta g e s  m ight have in f lu e n c e d  th e  l e a f  

number even a t  l a t e r  stages*

P u re  crop o f  ta p io c a  a lso  reco rd ed  h ig h e r  l e a f  number even 

a f t e r  f i f t h  month o f p la n tin g *  But th e re  was no s ig n i f i c a n t  

d if f e r e n c e  between ta p io c a  a lo n e  in  p a ire d  rows and ta p io c a  i n  

p a i re d  raw s w ith  groundnut in  th e  in te rs p a c e s *  T apioca in  th e  

second ca teg o ry  recouped e a r l i e r  s e t  back s in c e  th e  d e le te r io u s  

e f f e c t s  caused  by th e  in te r c ro p  m ight have been minimum and as 

such cou ld  produce h ig h e r  l e a f  number*

With re g a rd  to  th e  number o f  f u n c t io n a l  le a v e s  no s ig n i­

f i c a n t  d i f f e r e n c e  was observed  a f t e r  f i f t h  month o f  p la n tin g  

between th e  d i f f e r e n t  trea tm en ts*  because a much more fa v o u ra b le  

c o n d itio n  was c re a te d  in  th e  in te rc ro p p e d  f i e l d s  a f t e r  th e  

h a rv e s t  o f  in te rc ro p s *  The in te r c ro p s  a f t e r  th e  h a rv e s t o f  

economic produce were u p ro o ted  and in c o rp o ra te d  in to  th e  s o i l  

and by th e  decom position  o f bhusa th e  n u t r i e n t s  w are r e le a s e d  

and made a v a i la b le  to  th e  s ta n d in g  crop* Again# th e  t o t a l  p la n t  

p o p u la tio n  was reduced  in  th e  in te rc ro p p e d  tr e a tm e n ts  a f t e r  th e  

h a rv e s t o f in te r c r o p s .

4* L eaf a re a  index*

The mean v a lu e s  o f  l e a f  a re a  in d ex  (T a b le  4) in d ic a te d  

th a t  th e r e  was s ig n i f ic a n t  d if f e re n c e  due to  tre a tm e n t e f f e c t s  

a f t e r  second* t h i r d  and fo u r th  month o f  p la n tin g #  The two 

c o n tro l p l o t s  and th e  two groundnut in te rc ro p p e d  tre a tm e n ts  

( i n  th e  in te r s p a c e s  o f p a ire d  and normal rows) wore on p a r



a f t e r  second month o f p la n t in g .  The two p u re  cropped 

tr e a tm e n ts  reco rd ed  h ig h e r  v a lu e s  o f l e a f  a r e a s  in d ex  when 

compared to  cov/pea in te rc ro p p e d  tre a tm e n ts . The sm othering  

e f f e c t  o f cowpea was e v id e n t i n  th e  form o f yellow ing  o f  th e  

o ld e r  le a v e s  o f  ta p io c a  in  cov/pea In te rc ro p p e d  p lo t s .  T h is  

m ight have reduced  th e  l e a f  a r e a  d u ra tio n  In  a d d i t io n  to  th e  

number o f  f u n c t io n a l  le a v e s  th e reb y  cau sin g  a  r e d u c tio n  i n  

th e  l e a f  a re a  in d ex  o f  tp p io c a  in  cov/pea in te rc ro p p e d  p lo t s .

The two p u re  cropped p lo t s  a lso  stowed t h e i r  s u p e r io r i ty  

o v e r  o th e r  in te rc ro p p e d  t r e a tm e n ts  a f t e r  t h i r d  and fo u r th  month 

o f  p la n t in g ,  However, no s ig n i f ic a n t  d i f f e r  once in  th e  l e a f  

a re a  in d ex  was o b serv ed  a f t e r  f i f t h  month o f  p la n t in g . Here 

a ls o  th e  re a s o n s  a t t r i b u te d  f o r  th e  h ig h e r  f u n c t io n a l  l e a f  

p ro d u c tio n  o f pur© cropped ta p io c a  a re  a p p l ic a b le ,

5# G ir th  o f  th e  stem ,

Prom th e  r e s u l t s  o b ta in e d  (T ab le  5) i t  i s  seen  t h a t  th e r e  

was s ig n i f i c a n t  In f lu e n c e  o f  tre a tm e n ts  on stem g i r t h  a f t e r  

second, t h i r d  and f o u r th  month o f  p la n t in g . The ta p io c a  in  

th e  two c o n tro l  p lo t s  and in  a l l  th e  groundnut in te rc ro p p e d  

p lo t s  a f t e r  2nd month o f  p la n t in g  and in  groundnut in te rc ro p p e d  

in  th e  p a ire d  rows in  a d d i t io n  to  th e  c o n tro l  p lo t s  a f t e r  3rd  

month o f p la n t in g  reco rd ed  s ig n i f i c a n t  v a r ia t io n  from th e  cowpea 

in te rc ro p p e d  p lo t s .  V eg e ta tiv e  growth o f  ta p io c a  i n  tre a tm e n ts  

o th e r  th a n  in te rc ro p p e d  cowpea was more and th e  a c t i v i t y  o f  

p h o to sy n th e tic  a p p a ra tu s  was maximum th e re b y  th e  cambium m ight



have been more a c t iv e  and form ed a th i c k e r  sttsro by secondary  

growth. I n  cowpea in te rc ro p p e d  p lo t s ,  th e  canopy coverage 

was sp a rse  and a c t iv i t y  was minimum and so th e r e  was l e s s  

demand f o r  th e  t r a n s p o r t  of sap , a s  such cambium was l e s s  

a c t iv e  r e s u l t in g  in  a th in n e r  stem by secondary  grow th,

.A fter fo u r th  month o f p la n tin g  a lso  ta p io c a  i n  th e  two 

c o n tro l t re a tm e n ts  reco rd ed  s ig n i f i c a n t ly  h ig h e r  stem g i r th  

v a lu e s .

Mo s ig n i f i c a n t  v a r i a t io n  in  stem g i r t h  was n o tic e d  

a f t e r  f i f t h  month of p la n tin g  onwards p o s s ib ly  because of 

zero  c o m p e titio n  in  th e  in te rc ro p p e d  t r e a tm e n ts  due to  th e  

h a rv e s t o f in te r c ro p s  and r e le a s e  o f  n u t r i e n t s  by th e  in c o rp o ra te d  

bhusa to  th e  s ta n d in g  ta p io c a  crop w hich m ight have h e lp ed  

ta p io c a  even in  th e  cowpea in te rc ro p p e d  t r e a tm e n ts  f o r  recoupm ent,

B, Y ie ld  a t t r i b u t e s  and y ie ld ,

1. T o ta l number o f  r o o ts  p e r  p la n t .

The t o t a l  number o f  r o o ts  p e r  p la n t  (T ab le  6) was n o t 

s ig n i f i c a n t ly  in f lu e n c e d  by th e  d i f f e r e n t  t r e a tm e n ts .  However,

TQ reco rd ed  th e  maximum number of ro o ts  p e r  p la n t .  The minimum 

number o f  r o o ts  p e r  p la n t  was reco rd ed  by T^, I n d i r a  and K urien

(1977) o bserved  th a t  ro o t fo rm a tio n  i n  c a ssa v a  took  p la c e  v /ith in  

a few days o f p la n t in g . So ro o t  fo rm a tio n  m ight have com pleted 

w ell b e fo re  th e  commencement o f  in te r f e r e n c e  from in te r c r o p s  and 

hence in te rc ro p p in g  had no e f f e c t  on th e  number o f  r o o ts  p e r  

p la n t .  T h e re fo re  ta p io c a  p la n ts  in  th e  in te rc ro p p e d  tre a tm e n ts



behaved in  a s im ila r  fa s h io n  as  th a t  o f  p u re  cropped p la n ts  

w ith  re g a rd  to  t h i s  c h a ra c te r .

2. Humber o f  tu b e r s  p e r  p lan t*

A c r i t i c a l  a n a ly s is  o f th e  d a ta  on number1 o f tu b e r s  

p e r  p la n t  (T ab le  6) re v e a le d  th a t  th e r e  v/as s ig n i f i c a n t  

d if f e r e n c e  due to  tre a tm e n t e f f e c t s .  T j produced th e  maximum 

number o f tu b e r s  p e r  p la n t  and was on p a r  w ith  T,j and Tg.

T h is m ight be due to  th e  f a c t  th a t  ta p io c a  i n  a l l  th e  above 

th r e e  t r e a tm e n ts  d id  no t ex p e rien ce  much se v e re  co m p etitio n  

from th e  in te rc ro p  components u n lik e  th e  o th e r  t re a tm e n ts  

on mounds in  which th e  in te r c r o p s  d e p le te d  n u t r i e n t s  and 

m o is tu re  from th e  ro o t  zone o f  tap io ca*  The d e p le tio n  o f  

n u t r i e n t s  and m o is tu re  m ight have a d v e rse ly  in t e r f e r e d  w ith  

tu b e r  developm ent. During th e  e a r l i e r  s ta g e s  of growth a l l  

th e  cov/pea tre a tm e n ts  c o n s id e ra b ly  r e ta rd e d  above ground growth 

o f  ta p io c a  due to  in te n s e  co m p e titio n  f o r  re s o u rc e s  (T a b le s  1 to  5 ) , 

T h is  r e s u l t e d  i n  poor developm ent o f  th e  p h o to sy n th e tic  a p p a ra tu s  

which in  tu rn  m ight have reduced  th e  ca rb o h y d ra te  supply f o r  

i n i t i a t i n g  secondary th ic k e n in g  o f  ro o ts  f o r  tu b e r  developm ent.

Ty reco rd ed  lo w er v a lu e s  s in c e  th e  spacing  between ro;vs was l e s s  

(M attos jg£ (1980^ * Rsmakrishna Bh a t  (1978) and S heela  (1981) 

re p o r te d  t h a t  groundnut in te rc ro p p e d  p lo t s  sliov/ed h ig h e r  tu b e r  

number p e r  p la n t .

3. P e rc e n ta g e  o f  p ro d u c tiv e  ro o ts .

The r e s u l t s  (T ab le  6) showed t h a t  th e r e  was no s ig n i f ic a n t  

d if f e r e n c e  between t r e a tm e n ts  w ith  re g a rd  to  th e  p e rcen tag e  o f



p ro d u c tiv e  r o o ts  in  ta p io c a . However, g roundnut inter** 

cropplng  re c o rd ed  a h ig h e r  p e rce n tag e  o f  p ro d u c tiv e  ro o ts  

o f  ta p io c a  th a n  cowpea in te rc ro p p in g  su g g e s tin g  t h a t  groundnut 

was th e  b e s t  in te rc ro p  w ith  ta p io c a .  T h is  m ig h t be due to  a 

v a r ie ty  6 f  f a c t o r s  l i k e  l e s s e r  co m p e titio n  f o r  n u t r i e n t s  

and th e  ro o t d i s t r i b u t io n  c h a ra c te r  o f  groundnut v/hich would 

have p ro v id ed  fa v o u ra b le  c o n d itio n  f o r  g r e a t e r  bu lk ing  o f 

ro o ts ,  Ram akrlshna bhat (1978) re p o r te d  t h a t  groundnut 

in te rc ro p p in g  in c re a s e d  th e  p e rcen tag e  of p ro d u c tiv e  ro o ts  

th an  cowpea in te rc ro p p in g ,

4 , Length o f  tu b e r .

The d a ta  (T ab le  6) re v e a le d  no s ig n i f i c a n t  d if f e re n c e  in  

le n g th  o f  tu b e r  due to  tre a tm e n t e f f e c t s ,  However, i t  cou ld  be 

seen  t h a t  le n g th  o f  tu b e r  was maximum in  p a ire d  row w ith o u t 

any in te r c ro p ,  While working on r e l a t i v e  w a te r  l o s s  between 

crop rows, L arson and W il l is  (1957) found  th a t  s o i l  m o is tu re  

in c re a s e d  from w ith in  th e  row to  th e  m idd le p d n t  between th e  

rows. T h is  c l e a r ly  in d ic a te d  th a t  s u f f i c i e n t  m o is tu re  would 

have been a v a i la b le  in  th e  p a ire d  row I n te r s p a c e s .in to  which 

ta p io c a  r o o ts  t r a v e r s e d  in  sea rch  o f  m o is tu re  r e s u l t in g  i n  an 

In c re a s e  o f  tu b e r  le n g th  in  ®7 , Between groundnut and cowpea, 

cowpea produced lo n g e r  tubers*  T h is i s  i n  con fo rm ity  w ith  th e  

f in d in g s  o f  S heela  (1981) a ls o .  She re p o r te d  th a t  cowpea 

in te r c ro p s  grown on mounds m ight have p u t f o r t h  t h e i r  ta p  ro o ts  

to  d eep er la y e r s  and th e  u p ro o tin g  o f  in te r c r o p s  r e s u l te d  in



a lo o sen ed  s o l i  c o n d itio n  around th e  t a p io c a  p lg n t .  T h is  

c o n d itio n  would have helped  th e  growing tu b e r s  to  p e n e tr a te  

e a s i ly  th ro u g h  th e  lo o s e  s o i l  a t  th e  tim e  o f  tu b e r i s a t i o n  

r e s u l t in g  in  an in c re a s e  i n  th e  le n g th  o f  tu b e r s  incowpea 

in te rc ro p p e d  p l o t s .

5 . G ir th  o f  tu b e r .

The d a ta  (T ab le  6) showed t h a t  th e r e  was no d if fe re n c e  

in  tu b e r  g i r t h  due to  tre a tm e n t e f f e c t s .  However# th e  d a ta  

re v e a le d  t h a t  th e  tre a tm e n t which showed th e  lo w es t p e rce n tag e  

o f  p ro d u c tiv e  ro o ts  (Tg) reco rd ed  th e  h ig h e s t  tu b e r  g i r t h  

p o s s ib ly  due to  more a v a i l a b i l i t y  of a s s im i la te s  f o r  storage#  

and l e s s e r  number o f p ro d u c tiv e  ro o ts  when compared to  o th e r  

t re a tm e n ts . T h is i s  i n  conform ity  w ith  th e  f in d in g s  o f  

Hagoon ,e t ,gl* (1972) t h a t  th e  a t o r a te  r o o t  .s ize  was in v e rs e ly  

r e l a t e d  to  th e  number.

6 . Hind to  f l e s h  r a t i o ,

Ho s ig n i f i c a n t  v a r i a t io n  was observed  in  t h e  r in d  to  

f l e s h  r a t i o  o f tu b e r s .  However# ta p io c a  i n  p a l r d  row w ith o u t 

in te rc ro p  reco rd ed  th e  h ig h e s t  v a lu e . T h is  may be due to  th e  

f a c t  t h a t  a s  th e  tre a tm e n t T^ produced lo n g e r  tu b e r s  (T ab le  6) 

i t  co u ld  r e g i s t e r  h ig h e r  v a lu e  o f  r in d  to  f l e s h  r a t i o .

7 . Tuber y ie ld .

The d a ta  (T ab le  7 and T ig . 3) b rough t o u t ' c le a r ly  t h a t

th e re  was s ig n i f ic a n t  d i f f e r e n c e  in  tu b e r  y i e l d  due to  tre a tm e n t



e f fe c ts *  T apioca in  p a ire d  row w ith o u t in te r c ro p  n o t only  

reco rd ed  th e  h ig h e s t  y ie ld  tout d i f f e r e d  s ig n i f i c a n t ly  from 

a l l  o th e r  in te rc ro p p e d  t r e a tm e n ts  also* However* ta p io c a  

a t  normal spacing  w ith o u t in te rc ro p  was on p a r  w ith  th e  

above tre a tm e n t and a lso  w ith  T^ and 2^* reco rd ed  h ig h e r  

y ie ld s*  may be because o f  th e  f a c t  t h a t  i n  t h a t  tre a tm e n t 

ta p io c a  was p la n te d  in  p a ire d  rows* M atto s  e t  j£L* ( 1980a) 

ex p la in ed  th e  p r in c ip le  o f "b o rd e r e f fe c t" *  A ccording to  

them "C assava b o rd er rows produce h ig h e r  y i e l d s  th a n  in s id e  

rows because they  re c e iv e  more l i g h t  and n u tr ie n ts " *  The 

p a ire d  row system  t r i e s  to  u se  t h i s  p r in c ip l e  (M attos e t  a l* . 

19B0a) which h as  been s u c c e s s fu l ly  dem o n stra ted  toy producing  

h ig h e r  y ie ld s  from th e  p a ire d  row trea tm en t*  M oreover th e re  

was no c o m p e titio n  from in te r c r o p s  i n  t h i s  trea tm en t*

The im portance o f b o rd e r e f f e c t  i s  f u r t h e r  re v e a le d  in  

th e  b eh av io u r o f tre a tm e n t which a lso  la c k e d  co m p e titio n  

from in te rc ro p  b u t ranked on ly  n ex t to  T^ s in c e  i t  co u ld  n o t 

g e t th e  b e n e f i t  o f  b o rd e r e f fe c t*  I t  i s  seen th a t  th e  two 

in te r c r o p s  d id  n o t d i f f e r  s ig n i f i c a n t ly  between them s e lv e s , in  

in f lu e n c in g  th e  tu b e r  y i e l d  o f  ta p io c a . T h is i s  i n  confo rm ity  

w ith  th e  f in d in g s  o f  S heela  (1981). The tre a tm e n t 2^ reco rd ed  

th e  lo w es t tu b e r  y i e ld .

S* Top y ie ld *

The mean v a lu e s  o f to p  y i e l d  (T ab le  7 and J?lg* ft) 

re v e a le d  t h a t  th e  tr e a tm e n ts  d id  no t have any s ig n i f ic a n t



e f f e c t  a lth o u g h  p u re  crop o f  ta p io c a  a t  norm al spacing  

reco rd ed  th e  h ig h e s t  value* The f r e e  grow th o f ta p io c a  

due to  w ider p la n t in g  and w ith o u t co m p e titio n  from in te rc ro p  

m ight have encouraged b e t t e r  u t i l i z a t i o n  o f  th e  v a r io u s  growth 

f a c t o r s  p a r t i c u la r ly  s u n lig h t r e s u l t in g  In  more v e g e ta t iv e  

growth and th u s  h ig h e s t to p  y ie ld *

9* U t i l i z a t i o n  index*

The d a ta  p re se n te d  in  T ab le  7 re v e a le d  th a t  th e re

was s ig n i f i c a n t  d if f e re n c e  in  th e  u t i l i z a t i o n  index  due to  

tre a tm e n t e f fe c ts *  T h e - s ig n if ic a n t  v a r ia t io n  o b serv ed  In  

th e  tu b e r  y i e ld  may be re s p o n s ib le  f o r  in d u c in g  v a r ia t io n  

i n  u t i l i z a t i o n  in d ex . produced maximum tu b e r  y i e l d  and 

hence i t  reco rd ed  th e  h ig h e s t  v a lu e  and i t  d i f f e r e d  s i g n i f i ­

c a n tly  from a l l  o th e r  tre a isn e n ts  also* The lo w e s t u t i l i z a t i o n  

index  was reco rd ed  by th e  tre a tm e n t Tg.

C» Q u a lity  a t t r i b u t e s .

1. D rym atter, s ta rc h  and crude p r o te in  c o n te n ts  o f  tu b e r .

Prom th e  r e s u l t s  (T ab le  8) i t  i s  o b se rv ed  th a t  q u a l i ty  

a t t r i b u t e s  l i k e  d ry m a tte r , s ta r c h  and crude p r o te in  c o n te n ts  

o f  ta p io c a  tu b e r  were n o t s ig n i f ic a n t ly  in f lu e n c e d  by 

tre a tm e n t e f f e c t s .  Though s ig n i f ic a n t  v a r ia t io n o  in  b io m e tric  

o b s e rv a tio n s  w ere n o tic e d  due to  co m p e titio n  and in te r f e r e n c e  

w ith  in te r c r o p s ,  such f e a tu r e s  had l i t t l e  im pact on th e  q u a l i ty  

a t t r i b u t e s  and hence th e  above r e s u l t s .  T h is  i s  q u ite  n a tu ra l  

a s  th e  tre a tm e n ts  d id  n o t In c lu d e  v a r i a t io n  in  n u t r i e n t s  and



v a r i e t i e s  w hich would have in f lu e n c e d  th e  above q u a l i ty  

a t t r ib u te s *

D* P la n t  a n a ly s is .

N itro g en  c o n te n t o f l e a f  and stein end phosphorus and 

po tassium  c o n te n ts  o f le a f*  stem and tu b e rs*

No s ig n i f i c a n t  d i f f e r e n c e  was observed  in  th e  n i tro g e n  

(T ab le  9 ) c o n te n t o f  ta p io c a  l e a f  and stem* Phosphorus 

(T ab le  10) and potassium  (T ab le  11) c o n te n ts  o f  le a f*  stem 

and tu b e r  were n o t in f lu e n c e d  by th e  tre a tm en ts*  Thus i t  

h as  a lso  been brough t o u t d e a r l y  t h a t  th e  two in te rc ro p s  

d id  n o t have any In f lu e n c e  on th e  N, P and K c o n te n ts  o f  

tep lo ca*  S ince  ta p io c a  has been giv-?n un ifo rm  doses of 

N, P and X in  a l l  th e  tr e a tm e n ts  acco rd ing  to  package o f 

p r a c t i c e s  and in te r c r o p s  have been ad e q u a te ly  f e r t i l i z e d  

s ig n i f i c a n t  v a r ia t io n  on th e  :N* P and K c o n te n ts  o f  p la n t  

p a r t s  need  n o t be expected  a ls o .

I n te r c r o p s

A« Growth c h a ra c te r s  and y ie ld

a* Groundnut

1. H eight o f  p la n t .

I t  i s  seen  th a t  th e r e  was s ig n i f ic a n t  d i f f e r e n c e  i n  th e

h e ig h t o f  groundnut a t  100 th  day o f  p la n t in g  and a t  th e  tim e  

o f  h a rv e s t  (T a b le  12 ). Groundnut p la n te d  i n  th e  in te r s p a c e s  

o f norm al rows reco rd ed  th e  h ig h e s t  values*  V igorous 

v e g e ta t iv e  grow th o f  ta p io c a  m ight have shaded groundnut which



I l l

in  tu r n  produced lo n g e r  in te m o d e s  f o r  I n te r c e p t in g  more o f 

s u n lig h t w ith  th e  r e s u l t  th e  h e ig h t in c re a s e d  considerab ly*

On th e  o th e r  hand groundnut p la n te d  in  th e  in te r s p a c e s  o f 

p a i re d  rows m igh t n o t have ex p e rien ced  so much shading  from 

ta p io c a  s in c e  ample space was a v a i la b le  f o r  g roundnut to  p u t 

f o r t h  i t s  canopy and hence i t  reco rd ed  a  lo w er h e ig h t.

2. Number o f  b ranches p e r  p la n t .

Mean v a lu e s  o f th e  number o f  b ran ch es o f  groundnut 

(T ab le  14) a t  th e  tim e  of h a rv e s t  in d ic a te d  t h a t  th e r e  was 

s ig n i f i c a n t  d i f f e r e n c e  betw een tre a tm e n ts . T^ d i f f e r e d  

s ig n i f i c a n t ly  from th e  o th e r  two tr e a tm e n ts  b ecau se  a t  th e  

tim e o f  h a rv e s t  reco rd ed  maximum h e ig h t (T ab le  12) and hence 

i t  m ight have in te rc e p te d  more su n lig h t r e s u l t in g  in c re a s e d  

p ro d u c tio n  o f  branches*

3 . Number o f fu n c tio n a l  le a v e s  p e r  p lan t*

The r e s u l t s  (T ab le  16) re v e a le d  no s ig n i f i c a n t  d if fe re n c e  

between tre a tm e n ts  w ith  re g a rd  to  th e  number o f  fu n c t io n a l  

le a v e s  p e r  groundnut p la n t .  The in c re a s e  i n  h e ig h t o f  p la n t  

happened due to  e lo n g a tio n  o f in te rn e d o s  and n o t due to  more 

number o f  nodes. As such th e  l e a f  number rem ained  th e  same 

a lth o u g h  th e  h e ig h t was d i f f e r e n t  i n  d i f f e r e n t  tre a tm en ts*

4. L eaf a r e a  in d ex .

The mean v a lu e s  o f  l e a f  a re a  in d ex  o f groundnut 

(T©ble 10) in d ic a te d  t h a t  th e r e  was no s ig n i f i c a n t  d if fe re n c e



due to  tre a tm e n t e f f e c t s  a t  any s ta g e  o f  p la n t  growth# As 

th e r e  was no s ig n i f i c a n t  d if f e re n c e  between t r e a tm e n ts  w ith  

re g a rd  to  fu n c tio n a l  l e a f  number (T ab le  16) th e  l e a f  a re a  

in d ex  a lso  d id  n o t d i f f e r  s ig n i f i c a n t ly  betw een trea tm en ts#

5* Pod number, pod y i e ld  and bhuaa y ie ld #

From th e  r e s u l t s  o b ta in e d  (T ab le  20 and Fig* 3 and 4)

i t  i s  seen  t h a t  pod number, pod y i e ld

o f groundnut were n o t s ig n i f i c a n t ly  in f lu e n c e d  clue to  tre a tm e n t 

e f fe c ts *  T h is  c le a r ly  in d ic a te d  th e  f a c t  t h a t  th e  above 

c h a ra c te r s  co u ld  no t be in f lu e n c e d  by s p a t i a l  arrangem ents#

b# Cowpea*

1* H eight o f p lan ts#

Though no s ig n i f i c a n t  d if f e re n c e  i n  th e  h e ig h t o f  cowpea 

was observed  (T ab le  1 3 ), T^ a t  a l l  s ta g e s  o f  growth reco rd ed  

th e  maximum heigh t*  S ince th e re  were f o u r  rows o f  in te rc ro p  

i n  one p a i r e d  row In te r s p a c e , in te rc ro p  m ight have ex p erien ced  

l i t t l e  co m p e titio n  from main crop  end hence th e  r e s u lt#

Mahabal Ram (1980) re p o r te d  t h a t  p a ire d  row te c h n iq u e  was 

most s u i t a b le  f o r  growing in te rc ro p s ,.  A ccording to  him t h i s  

system p re v e n te d  a t a l l  crop shading  on th e  companion crop 

and th e re b y  improved companion crop development# The p re s e n t  

r e s u l t  i s  in  conform ity  w ith  th e  above f in d in g #

2# Humber o f  b ranches p e r  p la n t .

Mean v a lu e s  on th e  number o f  b ranches o f  cowpea 

(T ab le  15) a t  4 0 th  day o f  p la n t in g  reco rd ed  s ig n i f i c a n t



d if fe re n c e  between tre a tm e n ts  w ith  re c o rd in g  th e  maximum 

number* The reaso n s  a t t r i b u t e d  f o r  th e  g r e a te r  h e ig h t o f 

cowpea can be a t t r i b u te d  to  th e  more number o f  b ranches a ls o ,

3, Number o f  f u n c t io n a l  le a v e s  p e r  p la n t .

S ig n i f ic a n t  d if f e re n c e  i n  cowpea l e a f  number (T ab le  17) 

was reco rd ed  by a f t e r  40 and 60 days o f p la n t in g .  U n like  

groundnut where e lo n g a tio n  of in te rn o d e s  due to  shading was 

th e  main reaso n  f o r  in c re a s e  in  h e ig h t, th e  cowpea in te rc ro p  

in c re a s e d  in  h e ig h t in  due to  in c re a s e d  a v a i l a b i l i t y  o f 

space and l e s s  co m p etitio n  from th e  main crop and as such th e  

number o f  f u n c t io n a l  le a v e s  a lso  in c re a s e d  in  th a t  tre a tm e n t,

4 , L eaf a re a  index .

I n  th e  ca se  o f  cowpea no v a r ia t io n  in  th o  l e a f  a re a  index  

was observed  (T ab le  19) a lth o u g h  th e r e  v/as s ig n i f i c a n t  

v a r ia t io n  between tr e a tm e n ts  w ith  re g a rd  to  fu n c t io n a l  l e a f  

number which may probab ly  be because o f  p o o r l e a f  r e te n t io n  

c a p a c ity  and s h o r te r  l e a f  a re a  d u ra tio n  in  p la n ts  p roducing  

more number o f  le a v e s ,

5, Pod number, g ra in  y ie ld  and bhusa y i e ld .

From th e  r e s u l t s  o b ta in e d  (T ab le  21 and F ig , 3 and 4) 

i t  i s  seen  t h a t  pod number, g ra in  y i e ld  and bhusn y ie ld  o f 

cowpea were no t s ig n i f i c a n t ly  in f lu e n c e d  due to  tre a tm e n t 

e f f e c t s .  T h is  c le a r ly  in d ic a te d  th e  f a c t  th a t  th e  above 

c h a ra c te rs  cou ld  no t be in f lu e n c e d  by s p a t i a l  arrangem en ts.
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B. P la n t  a n a ly s is .

K itro g en 0 phosphorus and potassium  c o n te n ts  o f  bhusa.

From th e  r e s u l t s  obtained . (T ab le  22) i t  I s  seen  th a t  

n itrogen*  phosphorus and po tassium  c o n te n ts  o f bhusa were n o t 

s ig n i f ic a n t ly  In flu e n c e d  due to  tre a tm e n t e f f e c t s  in d ic a t in g  

th a t  th e  d i s t r ib u t io n  o f n u t r i e n t s  i n  groundnut and cowpea 

bhusa co u ld  n o t be in f lu e n c e d  by s p a t i a l  a rrangem ents.

C, Enrichm ent o f s o i l  n u t r i e n t s  by th e  in te rc ro p s *

The d a ta  on th e  ©mount of n itro g e n , phosphorus and 

potassium  in c o rp o ra te d  in to  th e  s o i l  by th e  in te r c r o p s  

(T able 23) re v e a le d  s ig n i f i c a n t  d if f e re n c e  due to  ^ r io u s  

tr e a tm e n ts .

Cowpea bhusa in c o rp o ra te d  la r g e  q u a n t i t i e s  o f  n i tro g e n , 

phosphorus and potassium  in to  th e  s o i l  w h ile  groundnut ranked 

on ly  n ex t to  cowpea. A ll th e  cowpea in te rc ro p p e d  tre a tm e n ts  

produced la r g e  q u a n t i t i e s  o f  v e g e ta t iv e  m a te r ia l  (T ab le  21) 

when coaipared to  groundnut. I n  a d d i t io n , cowpea bhusa was 

r ic h  in  n i t r o g e n ,  phosphorus and potassium  th a n  groundnut 

bhusa (T ab le  22 ). Large q u a n t i t i e s  o f v e g e ta t iv e  m a te r ia l  

coupled  w ith  h ig h e r  p e rce n ta g e  o f n i tro g e n , phosphorus and 

potassium  have helped  cowpea bhusa to  in c o rp o ra te  more 

q u a n t i t i e s  o f  th e s e  n u t r i e n t s  in to  th e  so il*

N u tr ie n t co n ten t o f  s o i l  a f t e r  th e  experim en t.

CiiemieaX a n a ly s is  o f  s o i l  f o r  m a jo r p la n t  n u t r i e n t s  

(T ab le  24) re v e a le d  t h a t  th e re  was no s ig n i f i c a n t  d if fe re n c e



i n  n i tro g e n , phosphorus and po tassium  c o n te n t o f  s o i l  a f t e r  

th e  experim ent* However, cowpea in te rc ro p p e d  p lo t  r e g is te r e d  

maximum v a lu e  f o r  n itro g e n  fo llo w ed  by groundnut i n t e r ­

cropped ones# Enrichment of s o i l  n i t ro g e n  by growing 

legum inous in te r c ro p s  i n  ta p io c a  was r e p o r te d  e a r l i e r  by 

S ingh e t  nl.* (1969) end R&makrishna 3 h a t (1978)* S im ila r  

in c re a s e  In  s o i l  n itro g e n  by legume in te rc ro p p in g  was a lso  

shown by Horachan a t  _al. (1977).

The d i f f e r e n t  t re a tm e n ts  showed no s ig n i f i c a n t  in f lu e n c e  

on th e  a v a i la b le  phosphorus c o n te n t of th e  s o i l  a f t e r  th e  

experim ent (T ab le  24 ). However, T^ reco rd ed  th e  maximum 

phosphorus c o n te n t w h ile  T^ reco rded  th e  lo w e s t v a lu e .

The tr e a tm e n ts  showed no s ig n i f i c a n t  in f lu e n c e  on th e  

a v a i la b le  potassium  co n ten t of th e  s o i l  a f t e r  th e  experim ent 

(T able 2 4 ). T^ reco rd ed  th e  h ig h e s t  a v a i la b le  potassium  

c o n te n t. The lo w est v a lu e  was reco rded  by Tg«

Economics o f  ta p io c a  based  in te rc ro p p in g  systesi.

The r e s u l t s  (T ab le  25 and F ig . 5) in d ic a te d  th a t  

groundnut ivas th e  most p r o f i t a b le  in te rc ro p  in  ta p io c a .

S ingh and Mandel(l963, 1970), Sintupram a e t  a l « (1973)» 

Hohankumer and H rish l (1974, 1976), Tonghsm (1 9 /5 ) ,

Ramakrishna Bhat (1 9 7 8 ), Mohankumar (1976, 1980) and 

Sheela (1931) o b ta in ed  s im ila r  r e s u l t s  shov/ing groundnut as 

th e  most p r o f i t a b le  in te rc ro p  in  ta p io c a .
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KIG. 5. E C O N O M I C S  O f  I M T E R C R O P P 1 H S  IN T A P I O C A  A S  I N F L U E N C E D  B y
PLANTINS PATTERNS j  intercrops and SPATIAL AHRAHSEMENTfi.

p r o f i t  C pr-s/

T  R  HAT M EN TS

T, -TAPIOCA IN PAIRED ROW WITH
GROUNDNUT IN INTERSPACES OF 

PAIRED ROW-

T_- TAPIOCA AT NORMAL SPACINQ 
WITH SROUNO NUT ON WOUNDS .

T_- TAPIOCA AT NORMAL SPACING 
WITH GROUND NUT IN INTFR — 

S P A C E S .

TV" TAPIOCA AS IN T 1 WITH 
COW P E A  AS  INTERCROP.

Ts - TAPIOCA A S  IN Tz WITH 

COV/PEA A S  INTERCROP,

Tg 'TAPIOCA A S  IN T j  WITH

co w pea  a s  in tercro p .

Ty T A P IO C A  IN P A IR E D  ROW 

WITHOUT i n t e r c r o p .

Tg TAPIOCA AT NO RM AL SPACING  
WITH OUT IrtTER CROP.



The h ig h e s t  r e tu r n  was o b ta in e d  from th e  tre a tm e n t 

where ta p io c a  was p la n te d  in  p a ire d  tows  and groundnut in  th e  

in te r s p a c e s  o f  p a ire d  rows. The n ex t b e s t  system  was ta p io c a  

i n  normal rows w ith  groundnut i n  th e  in te r s p a c e  of normal rows* 

Tapioca a t  norm al sp ac in g  w ith  groundnut on mounds reco rd ed  

th e  lo w est r e tu r n s  among th e  groundnut in te rc ro p p e d  trea tm en ts*

Vfhen co n s id e rin g  th e  economy o f  in te rc ro p p in g  system a l l  

th e  cowpea in te rc ro p p e d  t r e a tm e n ts  reco rd ed  o n ly  low er r e tu rn s  

as  compared to  groundnut and has proved to  be i n f e r i o r  to  

groundnut in te rc ro p p in g  system . When ta p io c a  i s  co n s id e red  

a s  a p u re  crop w ith o u t in te rc ro p p in g  p a ire d  row o f  ta p io c a  

w ith o u t in te rc ro p p in g  reco rd ed  a h ig h e r  p r o f i t  th an  th e  

c o n tro l tre a tm e n t.

F u tu re  l i n e  o f  work.

From th e  p re s e n t s tu d y , i t  i s  seen th a t  th e  h ig h e s t  

economic r e tu r n  was o b ta in e d  from  th e  tre a tm e n t where ta p io c a  

was p la n te d  in  p a ire d  rows and groundnut i n  th e  in te r s p a c e s  o f  

p a ire d  rows. Under th e  above system o f  s p a t i a l  arrangem ent 

s in c e  th e  space between th e  p a ire d  rows o f  ta p io c a  was v ery  

wide, even a t  i t s  rank growth s ta g e  ta p io c a  was n o t a b le  to  

a t t a i n  th e  f i l l e d  in  c o n d itio n  which was q u i te  common in  norm al 

row p la n t in g .  Even th e  p la n t s  showing lu x u r ia n t  v e g e ta t iv e  

growth caused  on ly  p a r t i a l  shade in  th e  p a i re d  row in te r s p a c e s .  

T his p ro v id e s  an o p p o rtu n ity  to  in v e s t ig a te  th e  p o s s i b i l i t i e s  

o f r a i s in g  a second in te rc ro p  im m ediately  a f t e r  th e  h a rv e s t  o f 

th e  f i r s t  i n  th e  same a re a .





An experim ent was conducted  a t  th e  C o lleg e  o f 

A g r ic u ltu re , V eil ay an t d u rin g  1982-83 to  study  th e  e f f e c t  

o f in te rc ro p p in g  groundnut and cowpea w ith  ta p io c a  and to  

id e n t i f y  th e  most s u i t a b le  s p a t i a l  arrangem ent o f  crops 

i n  th e  &apioca based  in te rc ro p p in g  system# The s tu d / a lso  

he lp ed  to  f i n d  ou t th e  p o s s i b i l i t i e s  of changing th e  

geom etry o f p la n t in g  o f  ta p io c a  from th e  norm al method to  

th e  p a ire d  row p a tte rn #  The experim ent w ith  e ig h t tre a tm e n ts  

was c a r r ie d  o u t In  random ised b lock  d es ig n  w ith  th re e  

r e p l i c a t i o n s  u n d er r a ln f e d  c o n d itio n s . The r e s u l t s  o b ta in e d  

a re  summarised below#

1* C om petition  f o r  e c o p h y s io lo g ic a l req u ire m e n ts  i n  

in te rc ro p p e d  tre a tm e n ts  d u rin g  th e  e a r ly  s ta g e s  o f  growth 

caused  u n fav o u rab le  environm ent f o r  r a p id  grow th o f ta p io c a  

u n l ik e  th e  p u re  cropped tr e a tm e n ts  a s  r e f l e c t e d  in  th e  

growth h a b i t  o f  tap io ca*  Most o f  th e  growth c h a ra c te r s  

l i k e  h e ig h t ,  number o f  f u n c t io n a l  le a v e s ,  t o t a l  number o f  

le a v e s ,  l e a f  a re a  in d ex  and stem g i r th  o f  ta p io c a  showed 

low er v a lu e s  in  in te rc ro p p e d  trea tm en ts#  But l a t e r ,  th e  

su p p ress in g  e f f e c t  o f  in te rc ro p s 'w a s  n u l l i f i e d  and a s  such 

no s ig n i f ic a n t  d if f e re n c e  was observed  in  th e s e  C h a ra c te rs  

except on th e  t o t a l  numberbf le a v e s  produced#

2# The t o t a l  number o f r o o ts  p e r  p la n t  was n o t s ig n i f i c a n t ly  

in f lu e n c e d  by th e  d i f f e r e n t  t r e a tm e n ts  due to  th e  f a c t  t h a t



th e  r o o ts  were form ed v ery  e a r ly  in  th e  grow th c y c le  o f  

tap io ca *  i*e** e a r l i e r  th a n  th e  v ig o ro u s  grow th o f in te r c r o p s .

3* Among th e  v a r io u s  t r e a tm e n ts  ta p io c a  a t  norm al spacing  

w ith  groundnut i n  th e  in te r s p a c e s  reco rd ed  th e  maxisnsn number 

o f  tu b e r s  p e r  p la n t .

In te rc ro p p in g  w ith  groundnut reco rd ed  h ig h e r  p e rcen tag e  

o f p ro d u c tiv e  ro o ts  th a n  w ith  cowpea*

5*. Maximum le n g th  o f  tu b e r  was produced by ta p io c a  i n  

p a ire d  row w ith o u t in te rc ro p *  Between th e  two in te r c ro p s  

t r i e d , ,  cowpea produced lo n g e r  tu b e r s .

6 . T here was no d if fe re n c e  in  tu b e r  g i r t h  due to  tre a tm e n t

e f fe c ts*  However* th e  tre a tm e n t which showed th e  lo w est 

p e rce n tag e  o f p ro d u c tiv e  ro o ts  reco rd ed  th e  h ig h e s t  tu b e r  

g i r th .

7# No s ig n i f i c a n t  v a r i a t io n  was o b se rv ed  i n  th e  r in d  to  f l e s h

r a t i o  o f  tu b e rs*

8 . T apioca In  p a ire d  row w ith o u t in te r c ro p  reco rd ed  th e

h ig h e s t ta p io c a  y ie ld  and i t  d i f f e r e d  s ig n i f i c a n t ly  from a l l  

o th e r  in te rc ro p p e d  tre a b n e n ts*  However, ta p io c a  e t  norm al 

spacing  w ith o u t in te rc ro p  was on p a r  w ith  th e  aboy<s tre a tm e n t.

9* The mean v a lu e s  o f  to p  y ie ld  re v e a le d  th e  f a c t  th a t

th e  t r e a tm e n ts  d id  n o t have any s ig n i f i c a n t  e f f e c t  though 

p u re  crop o f  ta p io c a  a t  norm al spacing  rec o rd ed  th e  h ig h e s t 

v a lu e .



10# T here  was s ig n i f i c a n t  d if f e re n c e  in  th e  u t i l i s a t i o n  

index  v a lu e s  due to  tre a tm e n t e f fe c ts#  T ap ioca i n  p a ire d  

row w ith o u t in te r c ro p  reco rd ed  th e  h ig h e s t  v a lu e  end i t  

d i f f e r e d  s ig n i f i c a n t ly  from a l l  o th e r  trea tm en ts*

11# Q u a li ty  a t t r i b u t e s  l i k e  d ry m a tte r , s ta r c h  and crude 

p ro te in  c o n te n ts  o f  ta p io c a  tu b e r  were n o t s ig n i f i c a n t ly  

in f lu e n c e d  by tre a tm e n t e f fe c ts*

12. No s ig n i f ic a n t  d i f f e re n c e  was observed  i n  th e  n itro g e n  

co n ten t o f  ta p io c a  l e a f  and stem# Phosphorus and po tassium  

c o n te n ts  o f  l e a f p stem and tu b e r  a lso  showed no s ig n i f ic a n t  

v a r ia t io n .

13* g ro u n tn u t p la n te d  in  th e  in te r s p a c e s  o f  norm al rows 

produced more h e ig h t a f t e r  100 days o f  p la n t in g  and e t  th e  

tim e of h a rv es t#  But no s ig n i f ic a n t  d i f f e r e n c e  co u ld  be 

o bserved  in  th e  h e ig h t o f  cowpea*

14. When groundnut was p la n te d  in  th e  in te r s p a c e s  o f 

normal rows o f  tap io ca#  more number of b ran ch es were produced 

a t  th e  tim e  o f  h arvest*  Cowpea p la n te d  in  th e  p a ire d  row 

in te r s p a c e s  reco rded  th e  maximum number o f  b ran ch es a f t e r  

40 days o f  p lan tin g *

15* No s ig n i f i c a n t  d i f f e r e n c e  between tre a tm e n ts  w ith  

r e s p e c t to  th e  number o f  fu n c t io n a l  le a v e s  p e r  groundnut was 

observed# . However^ cowpea p la n te d  in  th e  p a i r e d  tow i n t e r ­

spaces reco rd ed  s ig n i f i c a n t ly  h ig h e r  v a lu e s  th a n  th e  o th e r  

two tre a tm e n t s ^ t  40 and 60 days a f t e r  p l a n t i n g



16. The mean v a lu e s  o f  l e a f  a re a  index  o f  in te r c r o p s  

in d ic a te d  th a t  th e re  was no s ig n i f i c a n t  d i f f e r e n c e  due to  

tre a tm e n t e f f e c t s  a t  any s ta g e  o f  p la n t  grow th.

17. Groundnut p la n te d  in  th e  in te r s p a c e s  o f  norm al rows 

o f  ta p io c a  re c o rd ed  th e  maximum pod number w hereas th e  same 

was reco rd ed  by covipea i n  th e  p a ire d  row in te r s p a c e s  o f

t  apioca*

18. th e  maximum pod y ie ld  o f groundnut and g r a in  y i e ld

o f  cowpea were reco rd ed  by th e  in te r c r o p s  i n  th e  p a ire d .ro w  

in te r s p a c e  o f  ta p io c a .

19. Maximum bhusa y i e l d  was reco rd ed  by groundnut in  

th e  in te r s p a c e  o f normal rows o f  tap io ca*  The same was 

reco rd ed  by cowpea on mounds*

20* From th e  r e s u l t s  o b ta in e d  i t  i s  seen  t h a t  n i t ro g e n , 

phosphorus and po tassium  c o n te n ts  o f  bhusa were n o t s i g n i f i ­

c a n tly  in f lu e n c e d  by- th e  tre a tm e n t e f f e c t s .

21* Cowpea bhusa was r ic h  i n  n i tro g e n , phosphorus and 

potassium  when compared to  groundnut bhusa.

22. Cowpea M u sa  in c o rp o ra te d  l a r g e  q u a n t i t i e s  o f  n i tro g e n , 

phosphorus and po tassium  in to  th e  so il*  Groundnut ranked  

on ly  n ex t to  cowpea in  t h i s  re sp ec t*

23. Cowpea in te rc ro p p e d  p l o t s  r e g i s t e r e d  maximum v a lu e s  f o r  

s o i l  n itro g e n  a f t e r  th e  experim en t fo llo w ed  by groundnut i n t e r ­

cropped p lo ts *



24. The d i f f e r e n t  tre a tm e n ts  d id  n o t show any s ig n i f ic a n t  

d if f e re n c e  i n  th e  a v a i la b le  phosphorus and po tassium  c o n te n ts  

o f  th e  s o i l  a f t e r  th e  experim ent*

25* The h ig h e s t  economic r e tu rn  was o b ta in e d  from th e  

tre a tm e n t where ta p io c a  was p la n te d  in  p a ire d  rows and 

groundnut in  th e  in te r s p a c e s  o f p a ire d  rows*

26. The nex t b e s t  system was ta p io c a  i n  normal rows w ith  

groundnut in  th e  in te r s p a c e  o f  normal rows*

27s. T ap ioca in  p a ire d  row w ithou t in te rc ro p  reco rd ed  a 

h ig h e r  p r o f i t  th a n  ta p io c a  a t  norm al spacing  w ith o u t in te r c ro p .

28. The r e s u l t s  in d ic a te d  t h a t  groundnut was th e  m ost 

p r o f i t a b l e  in te rc ro p  in  ta p io c a .

29* The r e s u l t s  a lso  in d ic a te d  th a t  p a ire d  rov/ p la n tin g  o f 

ta p io c a  w ith  groundnut in  th e  in te r s p a c e s  was th e  m ost 

p r o f i t a b le  system w orth p o p u la r is in g .
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( t o t a l )

y e a r s  
( av e rag e) Crop

p e r io d
P a s t  25 
y e a r s

Crop
p e r io d

P a s t  25 
y e a r s

p e r io d y e a r s

June 500*50 299.01 30.12 30.53 23.07 23.69 80 .00 8 5 .2 6
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F ebruary - 34.56 31.79 31 .27 22 .08 22.73 75 .39 8 2 .0 7



Mean sq u a re s
Source df ■■   —   ------  ■.- .... . -■ — .Lr— —, ............ ........ ................................ ..

I  H .A.P 2 M.A.P. 3 M.A.P. 4 M.A.P.

Block 2 1.525 137 .824s- 723.746* 10B4.331*

T reatm en t 7 0 .978  230.858* 717.846* 625.264*

E rro r  14 1 .184  31.078 73 .695 200.456

Mean sq u a re s
Source d f — — . .1 ■   —    — ............................. ., ........

5 M.A.P 6 M.A.P. 7 M.A.P. , 8 M.A.P.

Block 2 1445.026* 2834.133 3215.751 3943.723

tre a tm e n t 7 456.051 415.790 456.499 432.899

E r ro r  14 346.071 169.366 310.087 307 .724



Mean sq u a re s
Source df ——........................ ...................  ■»

1 M.A.P. 2 M.A.P. 3 M.A.P.

Block 2 1.85B 22.576* 106.858*

T reatm ent 7 0 .6 9 2  70 .071* 189.008*

E r ro r  14 0 .927  6 .308  15.426

Source df
Mean sq u a re s

5 M.A.P. 6 M .A.P. 7 M.A.P.

Block 2 1166.693* 2445.389* 5136.946*

T reatm ent 7 874.964* 2229.410* 4676.363*

E rro r  14 146.650 502.127 977.179

4 M.A.P.

355.782* 

312.408* 

23.899

8 M .A.P.
><0«» W MM — 1*1

15179.717*

6071.470*

2133.410



Source

Block

T reatm ent

E rro r

Source

Block

T reatm ent

E rro r

d f

2
7

14

df

2
7

14

1 M.A.P.

1 .858

0 .6 9 2

0 .9 2 7

Mean sq u a re s  

2 M .A.P.

26.032* 

88.888*

8 .405

Mean sq u a re s

5 M.A.P.

486.225* 

265.739* 

67 .203

6 M.A.P.

845.155*

404.084

165.813

3 M.A.P.

92 .795*

196.969*

9 .5 0 2

4 M.A.P.

254.881*

175.391

19.050

7 M .A.P.

893.346* 

463.457 

203.940

8 M. A.Pi

1415*480

389.939

150.136

M. A.P. -  Months a f t e r  p la n t in g  

* «  S ig n if ic a n t  a t  0 .0 5  l e v e l



Source

Black

T reatm ent

E rro r

df

2
7

14

Mean sq u a re s

1 M.A.P.

0 .0005

0 . 0001,

0*0002

2 M.A.P.

0 .1142*

0 .1271*

0 .0359

3 M.A.P.

0.  2400* 

0.5525* 

0 .0709

4 M.A.P.

0 .1514*

0 .4044*

0.0499

Source df
5  M.A.P*

Mean sq u a re s

6 M.A.P* 7 M.A.P. 8 M. A.P.

2
7

14

0 .2440*

0 .0583

0 .0 2 6 7

0.4577* 

0 .1 8 4 2  

0 .1103

0 .3373*

0 .1 2 4 2

0 .0585

0 .1194*

0 .0 0 9 5

0 .0133



Source

APPENDIX -  VI

A b s tra c t  of a n a ly s is  o f  v a r ia n c e  t a b l e  f o r  th e  g i r t h  o f ta p io c a  
stem a t  d i f f e r e n t  growth s ta g e s*

^  Mean sq u a re s

1 M.A.P. 2 M.A.P. 3 M.A.P. 4 M.A.P,

Block 2 -  0 .900*  0 .7 4 7  1 .804

T reatm ent 7 -  1 .383* 2 .204* 2.306

E rro r  14 -  0 .1 4 2  0 .3 6 0  0 .221

Mean sq u a re s

5 M.A.P. 6 M .A.P. 7  M.A.P. 8 M.A.P
Source d f

Block 2 4 .037*  0 .7 8 5  2 .634  2 .378*

T reatm ent 7  0 .6 3 7  0 .5 3 5  0 .4 6 2  0 .577

E r ro r  14 0 .451 0 .3 6 5  0 .299  0 .2 2 7



a . A b s tra c t o f  a n a ly s is  o f v a r ia n c e  t a b l e  f o r  y i e ld  a t t r i b u t e s  and y i e ld  o f  ta p io c a

SSburce df
Mean sq u a re s

Number Number P e rc e n ta g e  L ength  G ir th
of o f  o f p ro d u - o f  o f

ro o ts  tu b e r s  c t i v e  tu b e r  tu b e r
p e r  p e r  r o o ts
p la n t  p la n t

Tuber Top U t i l i z a -
y i e ld  y ie ld  t i o n

in d e x

R ind to
f l e s h
r a t i o

Block 2

T reatm ent 7 

E rro r  14

0.0820 3.8643* 601.5712* 103.7107* 2.3339 125.2720* 29.6129* 0 .0460

1.4347 3.6979* 475.7035 33.8702 3.6341 39.2424* 3 .8357 0 .3838*

1 . 982S 0 .5143  214.7620 33.0818 2 .4620 10.8268 2 .9173 0 .0923

0.0002

0.0002

0.0002

b . A b s tra c t of a n a ly s is  o f  v a r ia n c e  t a b l e  f o r  q u a l i ty  a t t r i b u t e s  o f  ta p io c a

Source df
Mean sq u are

Bio ck 2
T reatm ent 7 
Erro r  14

D ry m atte r c o n te n t

2.071 
5 .637
2.  569

S ta rc h  c o n te n t

0 .289
0 .7 9 2
1.066

Crude p r o te in  c o n te n t

0 .139  
0 .1 0 5  
0 .0 7 4



Mean sq u a re

Source d f N itro g en  P hosphorus P o tassium

Leaf S tan  Leaf . Stesn T uber Leaf Stem T uber

Block 2 0 .0046  0 .0 1 0 5  0.0001 0. 0026* 0.00006 0.0532 0 .0034  0 .0 6 8 4

T reatm en t 7 0 .0333  0 .0 0 5 4  0 .0004  0.QQQ1 0 .00015  0 .0039  0 .0005  0 .0 1 4 4

E r r o r ' 14 0.0491 0 .0049  0 .0020 0 .0 0 0 2  0 .00046  0 .0 2 0 4  0.0101 0 .0039

* -  S ig n i f ic a n t  a t  0 .0 5  l e v e l



Source

«9» »

Block

T reatm ent

E rro r

df

2
2
4

Mean sq u a re s

20 D.A.P.

0 .5 5 9

0 .109

0 .4 2 5

0 .2 4 3

1.720

1.113

5 .530  

19.002 

4.67S

40 D.A.P. 60 D.A.P. 30 D.A.P.

46*063 

32.67 

6 .723

100 B.A.P.

45.123*

38.643*

1.912-

At h a rv e s t

21.045 

35.331* 

3 .76S

b. A b s tra c t o f a n a ly se s  o f  v a r ia b le  t a b l e  f o r  th e  h e ig h t o f  cowpea a t  d i f f e r e n t  
grow th s ta g e s .

oource df
Mean sq u a re s

20 D. A.P.

1*362

1.675

0.672

40 D.A.P* 60 D. A.P. At h a rv e s t

1.268

15.151

5 .628

1365.963

406.703

350.772

222.063

29.423

271.127

D.A.P. -  Days A f te r  P la n t in g



Source df
Mean sq u a re s

20 D.A.P. AO B.A»P» 60 D.A.P. SO D.A.P. 100 tj» ji.P  . A t .h a r v e s t

Block 2

T reatm ent 2

E rro r  4

0 .05S

G.05S

0.078

0.6SS

0 .1 2 5

0 .313

0 .903

0 .190

0 .6 5 5

1.727

0 .043

0 .2 8 0

0 .509

0 .090

0 .1 4 2

0 .532*

0.46S *

0 .0 5 6

b. A b s tra c t o f a n a ly s is  o f v a r ia n c e  ta b le ,  f o r  th e  number o f  b ran ch es o f  cowpea a t  
d i f f e r e n t  grow th s ta g e s .

Source
Mean sq u a re s

df
20 D.A.P. AO D« A.P .

0 .528

0.61B*

0.078

60 D* A.P,

0e6 l8 *

0 .085

0 .050

At h a rv e s t

0 .480

0 .0 4 3

0 .1 6 3

D.A.P. -  Days A f te r  P la n t in g



SourcecJ df. Mean sq u a re s
20 D.A.P. 40 D. A.P. Go D. A* P » 80 D .A.P. 100 D.A.P. At h a rv e s t

Block 2 0 .0 0 3 29.560 43.318 178.427 4 l.  266 1 2 .492

T reatm ent 2 0 .1 0 3 10.360 78 .825 103.723 132.041 48.046

E rro r 4 0 .0 4 7 23.655 15.046 170.070 34.625 16.871

b. A b s tra c t of a n a ly s i s  o f  v a r ia n c e  t a b l e  f o r  th e  number o f  le a v e s  o f  cowpea 
a t  d i f f e r e n t  growth s ta g e s .

Mean so u a re sSource df______ ___________________________________~
20 D. A.P. 40 D.A.P* 60 D.A.P* At h a rv e s t

Block 2 1 5 .583* 47.861* 1.303

T reatm ent 2 -  4 .030^ 59-348* 3 .863

E rro r  4 -  0*308 4 .598  6 .107

D.A.P. -  Days A f te r  P la n t in g
* -  S ig n i f ic a n t  a t  0*05 l e v e l



Mean sq u a re s
Source df

20 D.A.P. 40 D.A.P. 60 D.A.P. S3 D .A .P. 100 D.A.P* At h arv e

Block 2 0 .00006  0 .1623  3*0504 4 .7160 O.S913 0 .3350

T reatm ent 2 0 .0008  0 .0239  5 .8 2 2 2  1 .2645 3.0S48 0 .5625

E rro r  4 0 .0002  0 .1 1 9 7  1 .9176 2.3807 1.2556 0 .2 1 1 4

b . A b s tra c t o f  a n a ly s i s  o f  v a r ia n c e  t a b l e  f o r  th e  l e a f  a re a  in d ex  o f  cowpea a t  
d i f f e r e n t  growth s ta g e s .

S ource df Kean s ^ s r e s
20 D.A.P. 40 D.A.P* 60 D.A.P. At h a rv e s t

Block 2 0.000021 0 .4725  3 .0352  0.2666

T reatm ent 2 0 ,000007 0 .3932  4 .2973 0 .1 3 5 7

E rro r  4 0 .000008 0 .1590 2 .6894 0 .3 3 2 5

D.A.P. -  D^ys A f te r  P la n t in g .



Source df

Block 2

T reatm en t 2 

E r ro r  4

Mean sq u a re

Number o f  pods

5 .526

15. 248 

43 .277

Pod y i e l d

189235B.300^

53677.000 

169753-850

Bhusa y i e l d

285268.100

5223000.000*

464115.950

A b s tra c t of a n a ly s is  o f  v a r ia n c e  t a b l e  f o r  th e  number o f  pods and y i e l d  o f  cowpea

Mean sq u a re
Source d f

Number o f pods G ra in  y i e l d Bhusa y i e l d

Block

T reatm ent

E rro r

2
2
4

3.741*

1 .275

0 .2 0 4

22977.000

47092.330

22263.635

31960000.000

4280000.000

4780000.000



a* A b s trac t o f  a n a ly s i s  o f  v a r ia n c e  t a b l e  f o r  th e  d i s t r i b u t i o n  o f  n u t r i e n t s  
in  th e  bhusa o f  in te r c ro p s -

Mean sq u a re
Source df N itro g en P hosphorus P o tassium

Groundnut Cowpea

Block 2

Treatm ent 2 

E rro r  4

0.13233*

0.00003

0.00034

0.04699

0 .05435

0.03949

G roundnut

0.00016

0.00016

0.00006

Cowpea Groundnut Cowpea

0.00016 0 .00790* 0.10930*

0 .00002  0 .00012  0 .015568

0 .00019  0.00179 0 .011843

b . A b s tra c t o f  a n a ly s i s  o f v a r ia n c e  t a b le  f o r  th e  c ^ a n t i ty  o f  n u t r i e n t s  in c o rp o ra te d  
in fo  th e  s o i l  by bhusa.

Source df
Mean sq u are

N itro g e n P hosphorus P o tassium

716.455* 

600.553* 

135.887

3.472*

6 .835*

0 .9 1 4

259.824*

256.883*

57.923

* -  S ig n i f i c a n t  a t  0*05 l e v e l



Mean sq u a re
Source df    ' , 1 ' 1 n"

T o ta l  n i t r o g e n  A v a ila b le  phosphorus A v a ila b le  p o tassiu m

Block 2 0*00006 27.46618 54.72000

T reatm ent 7 0 .00040 27*85526 103.48000

E rro r  14 0.00019 52.15469 42.65143
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ABSTRACT

An experim en t was conducted  a t  th e  C o lleg e  o f  

A g r ic u ltu re , V e llo y o n i, du ring  1982-S3 to  s tu d /  th e  e f f e c t  

o f  in te rc ro p p in g  groundnut end cowpea w ith  ta p io c a  and to  

i d e n t i f y  th e  most s u i t a b le  s p a t i a l  arrangem ent o f  c ro p s  in  

th e  ta p io c a  based  in te rc ro p p in g  system . The s tu d y  a lso  

h elped  to  f in d  ou t th e  p o s s i b i l i t i e s  o f  changing th e  

geometry of p la n t in g  o f  te p io c a  from th e  noxsoaL m ethod 

t o  th e  p a ire d  row p a tte rn *  The experim ent w ith  e ig h t  

t r e a tm e n ts  was c a r r ie d  o u t in  random ised b lock d es ig n  w ith  

th r e e  r e p l i c a t io n s  under r a in f e d  co n d itio n s*

The r e s u l t s  re v e a le d  t h a t  co m p e titio n  f o r  ecophysio - 

lo g ic a l  req u irem e n ts  i n  in te rc ro p p e d  t r e a tm e n ts  d u rin g  th e  

e a r ly  s ta g e s  o f  growth caused  u n fav o u rab le  c o n d itio n s  f o r  th e  

v ig o ro u s  growth o f  tap ioca*  Most o f  th e  grow th c h a ra c te rs  

were se v e re ly  a f f e c te d  due to  in te rc ro p p in g  and s p a t i a l  

arrangem ents d u rin g  th e  e a r ly  s ta g e s  a lth o u g h  no such 

su p p ress in g  e f f e c t  was o b serv ed  a t  l a t e r  s ta g e s  o f  growth.

Among th e  y ie ld  a t t r i b u t e s  number o f  r o o ts ,  p e rcen tag e  

o f  p ro d u c tiv e  r o o ts ,  le n g th  o f  tu b e r ,  g i r t h  o f  tu b e r  and 

r in d  to  f l e s h  r a t i o  were no t in f lu e n c e d  by th e  V oricue t r e a t ­

ments* But tu b e r  number p e r  p la n t  was in f lu n n c e d  by p la n tin g  

p a t te r n s ,  in te r c r o p s  and s p a t i a l  a rrangem en ts. Though th e  above



p r a c t ic e s  in f lu e n c e d  tu b e r  y i e ld  and u t i l i s a t i o n  in d ex , 

to p  y ie ld  v/as u n a f fe c te d  by tre a tm e n ts .

Q u a lity  a t t r i b u t e s  l i k e  d ry m a tte r , s ta r c h  and crude 

p r o te in  c o n te n ts  rem ained u n a ffe c te d  by th e  trea tm en ts*

S im ila r ly  in te rc ro p p in g  had no s ig n i f i c a n t  in f lu e n c e  on th e  

d i s t r ib u t io n  o f  n u t r i e n t s  in  tap ioca*

S p a t ia l  arrangem ents in f lu e n c e d  h e ig h t and number of 

b ranches in  groundnut and number o f  b ranches and th e  number 

of f u n c t io n a l  le a v e s  in  cowpea a t  c e r t a in  s ta g e s  o f  grow th.

Pod number, an im p o rtan t y ie ld  a t t r i b u t e  o f  in te rc ro p  

was n o t a f f e c te d  by s p a t i a l  arrangem ents. The ssne had no 

e f f e c t  e i t h e r  on th e  pod y i e ld  o f  groundnut and g ra in  y i e ld  

o f  cowpea o r  on th e  bhusa y i e ld  o f in te r c r o p s .

S p a tia l  arrangem ents had no e f f e c t  on th e  d i s t r ib u t io n  

o f n u t r i e n t s  in  th e  bhusa o f in te r c ro p s .  Cowpea bhusa 

in c o rp o ra te d  la r g e  q u a n t i t i e s  o f  n u t r i e n t s  In to  th e  s o i l .

Cov/pea in te rc ro p p e d  p lo t s  r e g is te r e d  maximum v a lu e s  

f o r  s o i l  n i t ro g e n  a f t e r  th e  experim ent though  no s ig n i f i c a n t  

d if f e re n c e  on th e  a v a i la b le  phosphorus and potassium  c o n te n ts  

o f th e  s o i l  was observed .

The h ig h e s t  economic r e tu r n  v/as o b ta in e d  from th e  

tre a tm e n t where ta p io c a  was p la n te d  in  p a i re d  rows and groundnut 

in  th e  in te r s p a c e s  of p a ire d  rows. The n ex t b e s t system was



ta p io c a  i n  norm al rows w ith  groundnut i n  t h e  in te r s p a c e s  o f  

norm al row s. T apioca in  p a i re d  row w ith o u t in te r c ro p  reco rd ed  

a  h ig h e r  p r o f i t  th a n  ta p io c a  a t  normal sp ac in g  w ith o u t 

in te r c ro p .

The r e s u l t s  in d ic a te d  th a t  groundnut was th e  most 

p r o f i t a b le  in te rc ro p  in  ta p io c a .




