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INTRODUCTION

L ig h t  is the p r im a r y  f a c to r  in p h o to s y n th e s is .  The amount  of  

l i g h t  ene rgy  in te rcep ted  by  a crop is a m a jo r  d i s c r i m i n a n t  o f  crop 

p ro d u c t io n  (Watson, 1952). Since the  c a p a c i t y  to u t i . l i ze  l i g h t  e f f i c i e n t l y  

in p h o tosyn th es is  is the  b a s i s  o f  a g r i c u l t u r a l  p r o d u c t i o n ,  the 

a d a p ta t io n s  o r  m o d i f i c a t io n s  in p la n t s  f o r  b e t te r  l i g h t  use e f f i c ie n c y  may 

be o f  impor tance fo r  a t t a i n i n g  g r e a te r  y i e l d s  e s p e c ia l l y  f rom in te r  and  

mixed c r o p p in g  s i t u a t i o n s .  I t  has f r e q u e n t l y  been s t ressed  tha t  

i d e n t i f i c a t i o n  o f  s u i t a b le  c rops  is l i k e l y  to be one of  the m a jo r  ways  of  

im p rov ing  in te r c r o p p in g  pe r fo rm ance .

Colocas ia  is one o f  the im po r tan t  t r o p i c a l  e d ib le  a r o i d  a nd  is 

u s u a l l y  recommended f o r  in te r c ro p p  ing in coconut g a rd e n s .  They are  

adap ted  to a w ide  ra n g e  of  eco log ica l  c o n d i t io n s  th a t  e x i s t  in the 

t r o p ic s .  The a b i l i t y  of  cocoyams to to le ra te  shady  c o n d i t io n s  makes 

them s u i t a b le  fo r  i n te rc ro p p  ing  between t a l l e r  p l a n t a t i o n  c ro p s ,  so th a t  

l i g h t  f i l t e r i n g  t h ro u g h  the p l a n t a t i o n  canopy is not was ted .

Taro  has u s u a l l y  been s tu d ie d  in m onocu l tu re .  The a b i l i t y  of  

the crop to do w e l l  is c r u c i a l l y  dependent on i ts a b i l i t y  to t o le ra te  

shade where it is g rown beneath  the canopy  of  t ree  c ro p s .  Ve ry  l i t t l e  

work  has so f a r  been done on the  shade to le ra n c e  of  c o locas ia ,  b u t  i t  

seems c le a r  t h a t  co locas ia  can g row  and  y i e l d  re a s o n a b ly  in l i g h t  

in te n s i t ie s  th a t  wo u ld  cause comple te c rop  f a i l u r e  in many o the r  c rops .



Stud ies  on crop pe r fo rm ance  at  g ra d e d  shade leve ls  of  a few 

common in te rc ro p s  o f  coconut be l t  were taken  up at  the Co l lege of  

H o r t i c u I t u re ,  V e t l a n i k k a r a ,  T h r i s s u r ,  d u r i n g  1981 to 1983. Based on the 

y i e l d  t re n d ,  co locas ia  was c lassed  as shade t o le r a n t .

I t  has of ten been . reported tha t  the re  can be s u b s t a n t i a l  i n t e r 

v a r i e t a l  d i f fe rences  in shade a f f i n i t y / t o l e r a n c e  o f  c rops  and  t h a t  i t  

shou ld  be p o s s ib le  to e x p lo i t  t h i s  aspect p r o f i t a b l y  in in te rc ropp  ing 

s i t u a t io n s .  The p resen t  s tudy  has such a v a r i e t a l  assessment und e r  

d i f f e r e n t  shade levels  as one o f  the m a jo r  o b je c t i v e s .

A p ro b a b le  consequence of  r a i s i n g  c rops  un d e r  shade is the 

v a r i a t i o n  in q u a l i t y  o f  c rop produce e s p e c ia l l y  in the case o f  economic 

p rodu c ts  whose a c c u m u la t io n  is d i r e c t l y  l i n k e d  w i t h  p h o to s y n th e s is .  A 

gene ra l  assessment o f  changes in q u a l i t y  o f  p ro d u c t  is ye t  ano the r  

o b je c t i v e  o f  the s tu d y .

The m a jo r  o b je c t i v e s  o f  the f i e l d  s tudy  may be summar ised as

fol lows:

( i )  To screen v a r i e t i e s  o f  co locas ia  f o r  shade to le ra n c e  and  to 

se lect  v a r i e t i e s  s u i t a b l e  f o r  v a r y i n g  shade s i t u a t i o n s .

( i i )  To s tudy  changes in q u a l i t y  o f  c rop p roduce  induced  by  

s h a d in g .

2
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REVIEW OF LITERATURE

So la r  r a d i a t i o n  is cons ide red  as an essen t ia l  component in

b iosphe re  a c t i v i t y  v i a  the  p h o to s y n th e t i c  p e r fo rm an ce  of  p l a n t s .

P r o d u c t i v i t y  of  a p l a n t  depends on i ts  c a p a c i t y  to e f f i c i e n t l y  ha rv e s t  

s o la r  . e n e r g y  f o r  the  m etabo l ic  p ro d u c t io n  and  a lso  the  p a r t i t i o n i n g  

e f f i c ie n c y  o f  the same fo r  h ig h e r  p r o d u c t i v i t y .  Th is  c h a r a c t e r  of  a

p l a n t  is c o n t r o l l e d  by  the gene t ic  make up of  i t  to a c e r ta in  ex ten t .

However ,  the e n v i ro n m e n ta l  c o n d i t io n s  un d e r  w h ich  i t  g rows  a lso  c on t ro l  

the above to a g rea t  e x te n t .  The in f luence  o f  shade on v a r i o u s  aspedts 

such as p h o to s y n th e s is ,  v e g e ta t i v e  c h a r a c t e r s ,  d r y m a t t e r  a c c u m u la t io n ,  

y i e l d ,  f l o w e r i n g ,  f r u i t i n g  e tc .  has been s tu d ie d  in many c rops  of

commerc ia l  im por tance .  However ,  p u b l i s h e d  l i t e r a t u r e  on such s tu d ie s  in

co locas ia  is s c a n t y .  Hence l i t e r a t u r e  a v a i l a b l e  on the s u b je c t ,

i r r e s p e c t i v e  of  the crop is rev iew ed .

2 .1  G enotypic response to lig h t in te n s ity

The v a r i e t a l  a b i l i t y  to shade to le ran ce  has  been s tu d ie d  in

severa l  c rops ,  i n c lu d in g  t u b e r  c rops .  M a r t i n  (1985) s tu d ie d  the ef fect

o f  m i ld  and  heavy  shade on 18 sweet po ta to  c u l t i v a r s  se lec ted fo r  shade

to le rance  and  fou n d  t h a t  c u l t i v a r s  d i f f e r e d  s i g n i f i c a n t l y  in response to 

shade.  Se lec t ions fo r  shade to le ran ce  o u t y ie ld e d  s t a n d a r d  c u l t i v a r  

under  m i ld  shade ,  b u t  were e q u a l l y  i n h i b i t e d  f rom p ro d u c in g  in s t ro n g

shade.  The e f fec t  o f  0 and  50 pe r  cent shade on th ree  Co locasia

escu len ta  c u l t i v a r s  was s tu d ie d  by  C a ige r  (1986). In f u l l  sun ,  y i e l d s



were 21.7 ,  16.3 a nd  16.9 kg  f resh  w e ig h t / p l o t  compared w i t h  12.6,  12.4 

and  11.6 k g  f re s h  w e ig h t / p l o t  in 50 per  cent shade f o r  c u l t i v a r s  

D a lokena ,  Manua and  Manua K u la  r e s p e c t i v e l y .  Y i e ld  d i f fe rences

between shaded and  unshaded  p l a n t s  were s i g n i f i c a n t  fo r  a 11 the th ree  

c u l t i v a r s ,  bu t  y i e l d  d i f fe rences  between c u l t i v a r s  were not s i g n i f i c a n t .

Among the  d i f f e r e n t  r i c e  v a r i e t i e s  t r i e d ,  at  Co im bato re ,  the 

v a r i e t y  Ponn i pe r fo rm ed  b e t te r  even in 25 p e r  cent o f  no rm a l  l i g h t  where 

as IR-20 was found  as the  most s u s c e p t ib le  one to low l i g h t  in te n s i t y  

( V i j a y a la k s h m i  et a I ■, 1987). Jadh av  (1987) s tu d ie d  the e f fec t  of

p a r t i a l  s h a d in g  on the y i e l d  of  r i c e .  Twenty  f i v e  r i c e  v a r i e t i e s  were 

tested und e r  n a t u r a l  s u n l i g h t  and  45-50 pe r  cent of  a v a i l a b l e  s u n l i g h t .  

P a n k a j ,  IET 5852 and  IET 5854 gave  the h ighes t  g r a i n  y i e ld s  unde r  

normal  l i g h t  w h i l e  IET 3257, IET 4697 and  IET 5633 d i d  so und e r  

reduced  l i g h t .  In an expe r imen t  to s tudy  the  response of  Am aran thus  

spp .  to v a r io u s  l i g h t  i n te n s i t i e s ,  a l l  the seven species t r i e d  responded 

in a s i m i l a r  way to l i g h t  in te n s i t y  (Simbolon and  S u ta rn o ,  1986).

The g r o w th ,  deve lopment and  y i e l d  of  seven po ta to  c u l t i v a r s  

were e v a lu a te d  un d e r  f i e l d  c o n d i t io n s  w i t h  pho to p e r io d s  r a n g i n g  from

11.5 to 16 hours  and  l i g h t  in te n s i t ie s  f rom f u l l  l i g h t  to 42 pe r  cent 

l i g h t  in th ree  expe r im en ts  at P h i l i p p i n e s  {Demagante ctry| 1988).

Among the c u l t i v a r s ,  DTO-33 was found  least  a f fe c ted  by  s h a d in g ,  

fo l lowed  by  Desiree , LT-2 and  Red P o n t ia c .  LT-5 a nd  P-3 s u f fe re d  the 

g rea tes t  t u b e r  y i e l d  re d u c t io n  th ro u g h  s h a d in g .  S reekum ar i  et a i .  

(1988) i d e n t i f i e d  seven c a ssava  genotypes as shade to le r a n t  in respect of  

t u b e r  y i e l d .



B r ia n  et a l .  (1988) in t h e i r  s tud ies  on m o d e l l i n g  the ef fec t  of

l i g h t ,  CO„ and  tem p e ra tu re  on the g ro w th  o f  two po ta to  v a r i e t i e s  found

“ 2 “ 2
tha t  t u b e r  y i e l d  was th e  h ighes t  w i t h  h i g h  l i g h t  (550/Cimol m s PPF)

-2  ™2fo r  'N o r l a n d '  and  w i t h  medium l i g h t  (455^u  mol m s PPF) fo r  

'Russet B u r b a n k 1.

Varughese  (1989) no t iced  a p p re c ia b le  v a r i e t a l  d i f f e rences  in 

shade response o f  g i n g e r  and  t u r m e r i c  in he r  t r i a l s  at  V e l l a n i k k a r a .

2 .2  Growth an d  g ro w th  a ttr ib u te s

2.2.1  P la n t  he igh t

Increase  in p l a n t  h e ig h t  due to s h a d in g  is r e p o r te d  in seve ra l  

c rops  l i k e  g i n g e r ,  t u rm e r i c  (Bar and  N a i r ,  1982, Va rughese ,  1989), 

g r o u n d n u t  (George, 1982), tomato (K a m a ru d d in ,  1983), w in g e d  bean 

(Sorenson, 1984), Cassava (Ramanujam et a l . ,  1984 and  Sreekumar i  

et a l . ,  1988), sweet r e d  pepper  ( R y ls k i  and  Sp ige lm an ,  1986),

A m aran thus  spp .  (Simbolon and  S u ta rno ,  1986), b road b e a n  (X ia ,  1987), 

r i c e  (S ingh et_ a_l_., 1988) and  po ta to  (Demagante a n d  Z a a g ,  1988).

Nega t ive  in f luenc e  o f  s h a d in g  on p l a n t  h e ig h t  was no t iced  in 

redgram  (George, 1982), b i r d ' s f o o t  t r e f o i l  a nd  a l f a l f a  (Cooper,  1966} 

whereas  George (1982) and  Bai  and  N a i r  (1982) r e p o r te d  t h a t  p l a n t  

h e ig h t  is una f fec ted  by  s h a d in g  in cowpea, b l a c k g r a m  and  co lo c a s ia .
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2 . 2 . 2  L e a f  a r e a  d eve lo p m e n t  a n d  n u m b e r  o f  leaves

e

As in the case o f  p l a n t  h e ig h t ,  c o n t r a d i c t o r y  f i n d i n g s  are  

repo r ted  in the case o f  leaf  a rea  deve lopment und e r  shaded c o n d i t i o n s .  

M a r t i n  (1985) no t iced  inc rease  in f o l i a g e  g ro w th  of  sweet po ta to  und e r  

lower l i g h t  i n te n s i t i e s .  The leaf  number and  leaf  s ize o f  A m a ra n th u s  

s p p . were found  g r e a te r  a t  the in te rm ed ia te  than  at  h i g h  l i g h t  level  

(Simbolon and  S u ta rn o ,  1986). V e n k a ta ra m a n a n  and  G ov indappa  (1987) 

a lso observed  t h a t  c love  seed l ing  kep t  und e r  shade produced more number 

of  leaves than  seed l ings  exposed to sun .  G ra ta n i  et_ a L  (1987) found  

th a t  lea f  a rea  of  sun leaves (u p p e r  la y e r )  was lower th a n  th a t  of  shade 

ones w i t h i n  a beech c row n .

However in r i c e  leaf  a rea  deve lopment and  p h o to s y n th e t i c  

e f f i c ie n c y  were reduced due to low l i g h t  i n t e n s i t y  (V enka tesw a ra  t u ,

1977). X ia  (1987) found  th a t  in V ic ia  f a b a  p l a n t s  s ub jec ted  to 50 and

25 pe r  cent  shade,  the number  o f  leaves pe r  p l a n t  decreased.

2 .2 .3  D ry m a t te r  p ro d u c t io n

Caesar (1980) obse rved  the h ighes t  d r y m a t t e r  y i e l d  o f  Co locas ia  

escu len ta  un d e r  f u l l  s u n l i g h t  whereas  Xanthosoma sagg i t t  i fo I ium produced  

h ighes t  d r y m a t t e r  unde r  shade.  Inc reased  d r y m a t te r  p ro d u c t io n  at  

reduced l i g h t  is a lso  repo r te d  in g i n g e r  ( R a v i s a n k a r  and  M uthuswamy,

1986). V e n k a ta ra m a n a n  and  G ov indappa  (1987) r e p o r te d  th a t  cof fee

seed l ings  kep t  un d e r  shade p roduced  more t o ta l  d r y m a t t e r  compared to 

those exposed to sun .



A d r a s t i c  decrease in d r y m a t te r  accum u la t ion  was no t iced  in a l l  

the r i c e  v a r i e t i e s  r a i s e d  und e r  shade ( V i j a y a l a k s h m i  et_ aj_., 1987).i

2 .2 .4  Growth a n a l y s i s

Ramadasan and  Satheesan (1980) reco rded  the h ighes t  leaf  area 

in dex ,  c rop g row th  r a te  and  net a s s im i la t i o n  r a te  w i t h  th ree  tu rm e r i c  

c u l t i v a r s  g rown in open c o n d i t io n  compared to the same unde r  shade.  

Low r a d ia t i o n  (78 pe r  cent and  32 pe r  cent  o f  f u l l  s o l a r  r a d i a t i o n )  led 

to p r o d u c t io n  o f  leaves w i t h  h ig h  s p e c i f i c  leaf  a rea  in c assava  w h i l e  

lea f  a rea  index un d e r  f u l l  sun inc reased  ( F u k a i  et_ a I . ,  1984). A

reduc t io n  in h a rves t  index  under  shaded c o n d i t io n  is r e p o r te d  in r i c e  by  

V i j a y a la k s h m i  et  ̂ aj_. (1987).

A c c o rd ing  to Ono and  Iw a g a k i  (1987) sa tsuma m a n d a r in  t rees

sub jec ted  to reduced l i g h t  in te n s i t ie s  inc reased  SLA a nd  LAI w h i l e  there

was a re d u c t io n  in leaf  a rea  d e n s i t y  w i th  in c re a s in g  shade.

V e nka ta ra m a n a n  and  G ov indappa  (1987) obse rved  t h a t  the inc reased  to ta l

d r y m a t te r  p ro d u c t io n  o f  cof fee s e e d l in g s  grown und e r  shade was due to 
and

increase in NARAth is  pa ra m e te r  showed a s i g n i f i c a n t  p o s i t i v e  c o r re la t i o n  

w i th  to ta l  d r y m a t t e r .  Jadhav  (1987) r e p o r te d  th a t  in f i e l d  pea ,  CGR, 

LA and  NAR a re  p o s i t i v e l y  c o r re la te d  w i t h  PAR w h i l e  RGR, LAR, LWR and  

SLA are  n e g a t i v e l y  c o r re la te d .

7



8

I t  has been e s ta b l i s h e d  by  seve ra l  w o rke rs  t h a t  shaded  p l a n t s  

have  a h ig h e r  c h l o r o p h y l l  content  compared to p l a n t s  exposed to sun .  

G ra ta n i  et_ a I . (1987) observed  tha t  even w i t h i n  a t ree  c a n o p y ,  the lower 

la ye r  o f  leaves had  the maximum c h l o r o p h y l l  con ten t .  S ingh  (1988) 

recorded  an inc reased  leaf  c h l o r o p h y l l  content  in po ta to  under  

25 pe r  cent of  normal  s u n l i g h t .

Ni i  and  Ku row ia  (1988) s tu d ie d  the ana to m ic a l  changes 

i n c lu d in g  c h lo ro p la s t  s t r u c t u r e  in peech leaves un d e r  d i f f e r e n t  l i g h t  

co n d i t io n s  and  fou n d  tha t  c h l o r o p h y l l  content  per  u n i t  leaf  area  and  per  

d r y  we igh t  inc reased w i t h  s h a d in g .  S h ade - le a f  c h lo ro p la s t s  (10 and  

25 pe r  cent of  f u l l  sun)  were la rg e r  and  r i c h  in t h y l a k o i d s ,  w h i l e  

s u n - l e a f  c h lo ro p la s t s  (50 and  100 p e r  cent o f  f u l l  sun )  showed poo r ly  

s tacked  g r a n a .  S ta rch  accum u la t ion  in the c h lo ro p la s t s  o f  s u n - le a v e s  

was m a rk e d ly  h i g h e r  than  in s h a d e - le a f  c h lo ro p la s t s .

Inc reased  c h l o r o p h y l l  content  unde r  shaded c o n d i t io n  is also 

repo r ted  in co locas ia  (B a i ,  1981).

C o n t r a d ic t o ry  to the above f i n d i n g s  Pandey et^ a l .  (1980) in 

c h ic k p e a  and  Grant  a nd  Ryug (1984) in leaves of  K i w i f r u i t  obse rved  the 

same c h l o r o p h y l l  content  at  v a r y i n g  shade leve ls whereas Rao and  M i t t r a

(1988) found  th a t  in peanu t  s h a d in g  reduced  the c h l o r o p h y l l  c on ten t .

2 .3  C h lorophyll content
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2 .4  P h y s io lo g ic a l a c t iv it ie s

C ons ide rab le  d i f fe rences  between v a r i e t i e s  in t h e i r  pho to 

s y n th e t i c  ra te  pe r  u n i t  leaf  a rea  had  been found  in many crop p l a n t s .  

Shad ing  g r e a t l y  reduced  p h o to s y n th e t i c  r a te  in c rops  l i k e  a l f a l f a  (Wolf  

and  B l a s e r , 1972), bean (Crookston et_ a_l_., 1975), g rape s  (V a s u n d a ra ,

1981 a nd  M a th a i ,  1987), cot ton (S in gh ,  1986), c i t r u s  (Ono a nd  I w a g a k i ,

1987), g r o u n d n u t  (Senagupta  and  J a d h a v ,  1988) and  po ta to  (S in gh ,  1988).

A p o s i t i v e  in f luence  of  shade on p h o to s y n th e s is  and  d r y m a t te r  

accum u la t ion  had  been repo r te d  in the case of  g i n g e r  and  tu rm e r i c  (Ba i  

and  N a i r ,  1982).

Reduced t r a n s lo c a t  ion o f  a s s im i la te s  und e r  shaded c o n d i t io n  is 

r epo r ted  in b r i n j a l  ( K r i s h n a n k u t t y , 1983), po ta to  (S in g h ,  1988) and

g ro u n d n u t  (Sengupta a n d  J a d h a v ,  1988).

A p r o g r e s s i v e  inc rease  in c u t i c u l a r  re s is ta n c e  to t r a n s p i r a t i o n  

because of  s h a d in g  was repo r te d  in tea ( H a r i k r i s h n a n  a nd  Sharma,  1980 

and H and ique  and  M a n iv e l ,  1987). Ono and  Iw a g a k i  (1987) fou n d  th a t  

in sa tsuma m a n d a r in  t rees ,  pho tosyn th es is  and  r e s p i r a t i o n  d im in is h e d  

w i th  in c re a s in g  shade i n t e n s i t y ,  r e s p i r a t i o n  b e in g  the more a f fe c ted .

2 .5  Y ie ld

The e n v i ro n m e n ta l  c o n d i t io n s  under  w h ic h  a p l a n t  g rows con t ro l  

the p r o d u c t i v i t y  o f  the p l a n t  to a' g re a t  e x te n t .  Out o f  the v a r io u s
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p h y s i c a l  e n v i ro n m e n ta l  f a c to r s ,  the  l i g h t  reg im e  is one w h ic h  has much 

in f luence  on the g ro w th  and  p r o d u c t i v i t y  o f  a p l a n t  { B i n d r a  and 

B r a r ,  1977).

Severe y i e l d  r e d u c t io n  due to s h a d in g  is r e p o r te d  in many 

c rops  l i k e  maize (E a r le y  et_ a L , 1966), so rghum (Pepper  and  P r in e ,

1972), r i c e  (Rai  and  M u r th y  1977 a n d  V i j a y a la k s h m  i et_ a L , 1987),

soybean (Wahua and  M i l l e r ,  1978) etc.

Gracy a nd  Holmer (1970) found  t h a t  in po ta to ,  s h a d in g  at  the

b e g in n in g  of  t u b e r  i n i t i a t i o n  reduced the r a te  o f  t u b e r  fo rm a t io n  and 

g row th  w h i l e  s h a d in g  d u r i n g  the e a r l y  s tages  had  no ef fec t  on the 

number of  t u b e rs  though  i t  reduced the f i n a l  y i e l d .

Xanthosoma sagg i t t  I foI ium a nd  Colocas ia  escu lenta  v a r .

an t  iquorum were tes ted in a pot  t r i a l  f o r  shade to le ran ce  (Caesar ,  

1980). Xanthosoma p rodu ced  o n ly  the corm under  shade and  the g row th  

of  cormels was n e g l i g i b l e .  Co locas ia  had  the h ig h e s t  y i e l d  w i t h  f u l l  

l i g h t .  H ighe r  y i e l d  o f  t a ro  in f u l l  sun is a lso re p o r te d  by  Bai  (1981) 

and  C a ige r  (1986). Ramadasan and  Satheesan (1980) a nd  Va rughese

(1989) observed  h ig h e s t  y i e l d  o f  t u rm e r ic  in the open.  George (1982) 

observed  a d r a s t i c  re d u c t io n  in y i e l d  of  p u ls e  c rops  due to s h a d in g .  

The a v e rag e  f r u i t  y i e l d s  fo r  tomatoes, cucumbers ,  bean ,  caps icum ,

melons and  o k r a s  grown und e r  shade tended to be h i g h e r  than  in the 

open bu t  such a tendency  was reduced w i t h  increase In the amount of  

shade (E l .  A i d y ,  1984). R a v i s a n k a r  and  Muthuswamy (1986, 1987)
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reco rded  the h ighes t  y i e l d  of  g i n g e r  w i t h  a low l i g h t  i n te n s i t y  of

15.3 k l x .  H ighest  y i e l d  of  g i n g e r  un d e r  low l i g h t  i n te n s i t y  o f  about  25 

per cent  shade was also repo r te d  by  Ba i  a n d  N a i r  (1982) and  

Varughese  (1989). Ramanujam et_ a I . (1984) and  O ko l i  and  Wilson (1986) 

found  t h a t  cassava  w i l l  respond to reduced  l i g h t  w i t h  a s i g n i f i c a n t

reduc t io n  in t u b e r  y i e l d .  In g ro u n d n u t  y i e l d  was most a f fec ted  by  

s h a d in g  d u r i n g  f l o w e r i n g ,  p e g g in g  a nd  f i l l i n g  b u t  s had ing '  at  m a t u r i t y

d id  not reduce y i e l d  (Rao and  M i t t r a ,  1988).

2 .6  Q u a lity  o f th e  produce

L i g h t  regimes o f  a p l a n t  de te rm ine  the p r o d u c t i v i t y  and  q u a l i t y  

o f  i ts  p roduce  ( T ik h o m i ro v  et  ̂ a]_., 1976). Compar ing  between sun

ad a p te d  and  shade a d a p te d  species of  h i g h e r  p l a n t s ,  B jo rkm an  (1968) 

observed  c o m p a r a t i v e l y  lower content  o f  so lub le  p r o te in  in shade p l a n t s .

P a r t i a l  shade d u r i n g  the s tage  of  f r u i t  deve lopment was fo u n d  

to improve the q u a l i t y  o f  p i n e a p p le  (N a y a r  et_ aJ_., 1979). In ano the r

s tudy  on the same c ro p ,  to ta l  s o lu b le  so l id s  showed an inc rease from

15.3 pe r  cent to 16.05 pe r  cent f rom 0 pe r  cent shade to 75 p e r  cent 

shade.  The r e s u l t s  o f  some s h a d in g  expe r im en ts  showed th a t  g r o w in g  

Camel I ia s in e n s is  v a r .  a s s a m ic a , Coffea a r a b  i c a , C inchona ledger  iana

and R a u v o l f  ia yunn anen s  is und e r  the  shade improved the q u a l i t y  of

t h e i r  re s p e c t iv e  p rodu c ts  and  made b e t te r  use o f  a v a i l a b l e  s u n l i g h t  

(Feng,  1982).



R a v is a n k a r  and  Muthuswamy (1987) r e p o r te d  th a t  g i n g e r  crop 

grown in shade p r o v id e d  q u a l i t y  rh izomes.  W h i le  v o l a t i l e  o i l ,  

n o n v o la t i l e  acetone e x t r a c t ,  s ta rc h  and  p r o te in  showed a s low increase 

w i t h  in c re a s in g  shade,  the c ru d e  f i b r e  content  was una f fec ted  by

s h a d in g .  S ingh  a n d  Randhawa (1988) obse rved  t h a t  the o i l  and

cu rcum in  contents  in t u rm e r ic  were not a f fe c ted  b y  in te r c ro p p  i n g . 

C o n t r a d ic t o ry  to the above f i n d i n g s  Va rughese  (1989) reco rded  a

reduc t io n  in o leo res in  con ten t  in g i n g e r  and  c u rc u m in  content  in

tu rm e r i c  g rown und e r  shade.

Rao and  M i t t r a  (1988) no t iced  t h a t  s h a d in g  d i d  not a f fec t  the 

seed o i l  content  of  p e a n u t .  No d i f fe rences  in s ta rc h  o r  to ta l  s u g a r

con tents  were found  between shaded  and  unshaded  k i w i f r u i t  (S ne lga r  and 

H o p k i r k ,  1988).

In eas ter  l i l l y  M i l l e r  a n d  L an ghan s  (1989) obse rved  t h a t  

i r r a d i a n c e  re d u c t io n  o f  50 to 85 pe r  cent  s i g n i f i c a n t l y  reduced 

c a r b o h y d ra te  c o n c e n t ra t io n  in leaves a nd  f l o r a l  buds  and  induced  expo r t  

f rom the daughter b u l b ,  as in d ic a te d  by  inc reased  leve ls  o f  d a u g h te r

b u lb  s o lu b le  c a r b o h y d ra te  a n d  re d u c t io n  in s t a r c h  c o n c e n t r a t i o n .  Dark  

grown p l a n t s  e x h i b i t e d  s i m i l a r  d a u g h te r  b u lb  c a r b o h y d r a t e  metabol ism as

f u l l  sun g rown p l a n t s .  These r e s u l t s  in d ic a te d  that '  the re  is a minimum

i r r a d i a n c e  requ i rem en t  fo r  c a r b o h y d r a te  e x p o r t  process f rom the d a u g h te r  

bu l b .
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The above l i t e r a t u r e  rev iew  c l e a r l y  in d ic a te s  t h a t  c o n s id e ra b le  

d i f fe rences  e x is ts  between crops and  v a r i e t i e s  in t h e i r  response to 

shade.  The ef fec t  o f  low l i g h t  i n te n s i t y  on p l a n t  h e ig h t  was p o s i t i v e  in 

c rops  l i k e  g i n g e r ,  g r o u n d n u t ,  sweet po ta to ,  tomato,  t u r m e r i c  etc.  w h i l e  

it  was- n e g a t i v e  in the case of  red  g ra m .  An increase in c h l o r o p h y l l  

content  w i th  inc rease in s h a d in g  is repo r te d  in most o f  the p l a n t s .  

Though s h a d in g  reduced  y i e l d  c o n s id e r a b l y  in ce rea ls  a nd  pu lses ,  it 

had  a lso been in d ic a te d  th a t  c rops  l i k e  g i n g e r ,  p i n e a p p le ,  tea,  melons 

e tc .  can be g rown s a fe ly  und e r  shade.  D e v ia t io n s  in shade response 

had  a lso been recorded  in the same crop in some cases,  p re s u m a b ly  as 

a r e s u l t  of  v a r i a t i o n s  in the level o f  shade p r o v id e d  fo r  the 

e x pe r im e n ta l  set up and  the v a r i e t i e s  used w h ic h  were not r e p o r te d  in 

most o f  the cases.
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MATERIALS AND METHODS

A f i e l d  expe r im en t  was conducted  w i t h  a v ie w  to screen out  

morphotypes o f  co locas ia  ( Co locas ia escu len ta  I—  Schott.) f o r  shade 

to le ran ce  d u r i n g  the y e a r  1989- '90.

The expe r im en t  was c a r r i e d  out  at  the  Col lege o f  H o r t i c u I t u r e , 

Vel l a n i k k a r a ,  T h r i s s u r ,  K e ra la ,  I n d i a ,  s i t u a te d  at  ’ 10° 32' N l a t i t u d e  

and 76° 10' E lo n g i tu d e  a nd  at  an a l t i t u d e  o f  22.25 m above mean sea 

l e v e l .

3 .1  C ro p p in g  h is to ry  o f the  f ie ld

The area was un d e r  a s i m i l a r  expe r imen t  w i t h  g i n g e r  a nd  

tu rm e r ic  d u r i n g  the p re v io u s  y e a r .

3 .2  Soil

The so i l  o f  the e x p e r im e n ta l  s i t e  was deep we l l  d r a in e d  sandy  

c la y  loam. The d a ta  on p h y s i c a l  and  chem ica l  p ro p e r t ie s  o f  the s o i l  a re  

g iven in Tab le 1.

3 .3  Season an d  c lim a te

The expe r im en t  was conducted  d u r i n g  the p e r io d ,  May 1989 to 

December 1989. Co locas ia  morpho types  were p la n te d  in 12th a n d  13th



May,  1989. The c rop  was ha rv e s te d  207 to 230 days  a f t e r  p l a n t i n g  

depend ing  on d u r a t i o n  o f  morphotypes .

T a b le  1 P h y s ico -chem ica l  p ro p e r t i e s  o f  the so i l

1. M echan ica l  compos i t ion  (Hydromete r  Method,  Bouyoucos,  1962)

Sand 

S i l t  

Clay 

T ex tu re

77.5 pe r  cent 

5 .0  p e r  cent

17.5 pe r  cent 

Sandy c la y  loam

2. Chemica l  p r o p e r t i e s

Const i tuen t Content R a t in g  Method used f o r  es t im a t ion

To ta l  n i t r o g e n

A v a l  lab le 
phosphorus  
( B r a y - I  e x t r a c t )

0 .2  pe r  cent

19 ppm

A v a i l a b l e  po tass ium  93.75 ppm 
(Neu t ra l  normal  
ammonium aceta te  
e x t r a c t )

PH ( 1 :2 .5 ,  
s o i l : w a t e r  r a t i o )

5.4

H igh M i c r o k j e ld h a l
(Jackson,  1958)

H igh  C h l ros ta nnou s  reduced
molybdo ph o s p h o r ic  b lu e  
c o lo u r  method 
(Jackson,  1958)

Medium F lame pho tom et ry  
(Jackson,  1958)

S t ro n g l y  pH meter (Jackson,  1958) 
a c i d i c



J. 6
The meteo ro log ica l  da ta  f o r  the crop p e r io d  (May to December 

1989) a re  p resen ted  in A p p e n d i x - l .

The crop rece ived  a t o ta l  o f  2298.3 mm o f  r a i n f a l l  d u r i n g  the 

p e r io d  f rom 12th May 1989 to 30th December 1989. The r e l a t i v e  h u m id i t y  

ran g e d  f rom 53 t c  91 per  cen t .  There was 101 r a i n y  days  d u r i n g  the 

crop p e r io d .  In gen e ra l  the w ea the r  c o n d i t io n s  as a who le  were 

conduc ive  fo r  the  normal g ro w th  of  c o locas ia .

3 .4  S h ad in g

U n p la i t e d  coconut  leaves were used f o r  p r o v i d i n g  shade to the 

des i red  leve l .

3 .5  Seeds

Eleven morphotypes  of  co locas ia  were used fo r  the expe r im e n t .  

Hea l thy  cormels  w e ig h in g  25-35 g ,  f ree  f rom pest and  disease were 

se lec ted.  Ridges were made 60 cm a p a r t  and  t u b e rs  were p la n te d  at  the 

spa c in g  of  45 cm on the r i d g e s .  M u lc h in g  was done soon a f te r  

p la n t  i n g .

3 .6  F e r t i l iz e r s

The crop rece ive d  recommended c u l t u r a l  and  m a n u r ia l  p ra c t i c e s  

as pe r  the  Package o f  P ra c t ic e s  Recommendat ions o f  the K e ra la  

A g r i c u l t u r a l  U n i v e r s i t y  (KAU, 1986). N i t ro g e n ,  phospho rus  a nd
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po tass ium  were s u p p l i e d  th ro u g h  u re a ,  sup e rp h o s p h a te  and  m u r ia te  o f  

po tash ,  r e s p e c t i v e l y .

3 .7  P la n t  p ro te c t io n  measures

The crop was s p ra y e d  w i t h  Bordeaux  m ix t u r e  (1%) a g a in s t  

co locas ia  b l i g h t  at  p e r i o d i c a l  i n t e r v a l s  d u r i n g  the heavy  r a i n f a l l  

months.  A s p ra y  o f  E k a lu x  was a lso g i v e n  a g a in s t  lea f  e a t in g  

c a t e r p i l l a r s  s i x t y  d ays  a f t e r  p l a n t i n g .

3 .8  Lay  ou t  o f  the expe r im en t

The expe r im en t  was la id  ou t  in a s p l i t  p lo t  des ign  w i t h  fo u r  

r e p l i c a t i o n s .  The lay  out  p la n  is g i v e n  in F ig .  1. Shade levels  were 

ass igned  to main  p lo ts  a nd  morphotypes to s u b p lo t s .

3 .9  D e ta i l s  o f  t rea tm en ts

Main  p lo t  t rea tm en ts  

Notat  ion Shade leveI

0 pe r  cent shade  (open) 

25 p e r  cent  shade 

50 pe r  cent shade 

75 pe r  cent shade
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Morphotypes 

M.

’ 2

S u b p lo t  t r e a t m e n t s  c o n s i s te d  o f  11 m o rp h o t y p e s  o f  c o l o c a s i a

1

M,

M?

M8

m 9

M 1 0

M 12

M 17.

M15

M 16

Sree Rashmi

The p rom inen t  c h a ra c te r s  o f  these morphotypes  a re  g i v e n  below: 

Morpho type  1

P la n t  semie rec t ,  medium t a l l ,  leaves d ro o p in g ,  pe t io les  l i g h t  

g reen ,  m a rg in s  o f  leaf  medium w a v y ,  t u b e r i s a t i o n  v e r y  h i g h ,  corm smal l  

to medium, cormels  o b lo n g ,  s p h e r i c a l  to t h i c k l y  s p a t u l a te ,  t u b e rs  non 

a c r i d .  North  I n d ia n  t ype  c u l t i v a t e d  bo th  un d e r  r a i n f e d  a nd  i r r i g a t e d  

c o n d i t io n s .  Medium t h i c k  leaves.



F i g .  1 L a y o u t  o f  the e x p e r i m e n t a l  f i e l d

Symbols used

V 1 -  M i V6 -  M 10

V2 M2 V7 M12

V3 M7 V8 M17

\  “  M8 W9 -  M 15

V5 ~ M9 V 10 "  M16

V ^  -  Sree Rashmi



P la n t  t y p e  same as the  above,  leaves s i m i l a r  b u t  p e t io le  w i th  

p u r p l e  p ig m e n ta t io n ,  t u b e r i s a t i o n  v e ry  h i g h .  Mother  corm smal l  to 

medium, tube rs  o b lo n g ,  s p h e r i c a l  to t h i c k l y  s p a t u l a te ,  non a c r i d .  Lea f  

m a rg in  p u r p i e  a nd  s i m i l a r l y  w avy  as above.  D i s t r i b u t e d  a l l  ove r  upto  

Nor thern  K e ra la  and  T K a m i ln a d u .  No f l o w e r in g  has been not iced  unde r  

T r i c h u r  c o n d i t io n s .  Medium t h i c k  leaves .

Morphotype 7

P la n t  t y p e  is semierec t  and  almost l i k e  morpho type  12 bu t  leaf  

shape is d i f f e r e n t .  Tube rs  a re  a lmost  s i m i l a r  to b ro a d  1 Kannan g r o u p 1.

I t  is f rom B ih a r .

M orpho type  8

D w a r f  to medium t a l l ,  semierect  p l a n t ,  leaves semi d roop ing  o r  

h o r i z o n t a l ,  m a rg in  medium w a v y ,  p u r p l e  m a rg in ,  sm a l l  to medium leaves 

w i th  p u r p l e  spot at the  cen t re .  Pe t io le  g reen ,  t u b e r i s a t i o n  h i g h ,  corm 

s m a l l ,  s p h e r i c a l ,  cormels smalt  to medium, o b lo n g ,  s p a t u l a te ,  d i r t y  and  

sca ley .  Th is  be longs  to 'K a n n a n  g r o u p 1 of  v a r i e t i e s  and  is f rom 

K e ra la ,  K a r n a ta k a  and  M a h a r a s h t r a .

Morpho type  9

D w a r f  to medium t a l l  p l a n t s ,  semierect ,  leaves cup shaped in

the e a r l y  s tages ,  sem id roop ing  la te r  on, m a rg in  h i g h l y  w a v y ,  p u r p l e

19
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co lou red ,  p e t io le  g r e e n , ’ p u r p l e  spot ( s p r e a d in g )  p resen t  at  the  cen t re  of  

lea f .  T u b e r i s a t io n  h i g h ,  corm and  cormels s i m i l a r  to morpho type  8. 

A lso be longs  to 'K a n n a n  g ro u p '  and  is f rom K e ra la .

Morpho type  12

Medium to t a l l  erec t  p l a n t s ,  semierect  to d roo p in g  leaves,  leaf  

m a rg in  undu  I a te ,  th  in leaves,  lea f  cen t re  w i t h  f a d i n g  l i g h t  p u r p l e  brown 

spot ,  leaves are  e longa ted  a nd  boat shaped .  T u b e r i s a t io n  h i g h ,  mother 

corm s p h e r i c a l ,  sm a l l  to medium in s ize ,  tube rs  s p h e r i c a l  to ob long ,  

t h i c k l y  s p a tu la te .  Ve ry  common c u l t i v a t e d  t y p e  in c e n t r a l  K e ra la  and  

belongs^, to 'K a n n a n  g r o u p 1.

Morpho type  10

Medium h ig h  to t a l l  p l a n t s ,  s i m i l a r  to p l a n t s  in b ro a d  'K a n n a n  

g ro u p '  shaped d roop ing  leaves w i t h  d a r k  p u r p l e  p e t io le  t i p  t u b e rs  are  

s i m i l a r  to tha t  o f  'K a n n a n  g r o u p ' .  I t  is a lso  a c u l t i v a t e d  type  from 

K e ra la .

Morphotype 15

Th is  m orpho type  is v e r y  d r a s t i c a l l y  d i f f e r e n t  f rom a l l  o the r  by  

w h i t i s h  green p e t io le ,  leaf  m a rg in  and  lea f  ce n t re .  Semierect  la rge  

p l a n t  t ype ,  leaves d roo p in g  and  la rge  compared to above desc r ibed  

morpho types .  T u b e r i s a t io n  is less b u t  mother  corms a re  v e r y  la rge ,  

s p h e r i c a l  w i t h  a l i g h t  rose p ig m e n ta t io n  at  the  g ro w in g  r e g io n ,  cormels
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ob long .  Th is  is f ound  in North  East I n d i a  a nd  in K e ra la .  T h is  has 

e d ib le ,  cormels .  Corms a re  a lso  sometimes used f o r  e d i b l e  pu rposes .  No 

p u r p l e  p ig m e n ta t io n  is no t iced anyw here  on the p l a n t .  I t  does not 

f lo w e r .  .

Morphotype 16

T h is  is the  la rges t  p l a n t  t y p e  and  is known as 'K u d a  chem bu1 

o r  'M a la ra m a n '  in K e ra la .  Found also in TKami I n a d u . I t  is c h a r a c te r  ised 

by  p u r p l e  p e t io les ,  v e r y  la rge  d roop ing  leaves,  l i g h t  p u r p l e  leaf  cen t re ,  

p u r p l e  and  less w a v y  lea f  m a r g in .  T u b e r i s a t io n  is less b u t  corms are  

v e ry  la rge  and  e d ib le .  Has l i g h t  rose p ig m e n ta t io n  on g r o w in g  p a r t s .

Morpho type  17

T h is  is c h a r a c t e r  ised by  semierect  sm a l l  to medium p l a n t  t ype ,  

v e r y  d a r k  p u r p l e  p e t io les ,  d a rk  green leaves,  p u r p l e  leaf  cen t re  and 

d a rk  p u r p l e  leaf  m a rg in .  T h is  m orpho type  h a i l s  f rom K e ra la .  I t  is 

h i g h l y  p r o d u c t i v e  and  h i g h l y  t u b e r i s i n g .  Mother  corm smal l  to medium, 

cormels ob lo n g ,  s p a t u l a te .  Known as 'K a r u t h a  chembu ' in K e ra la .  I t  

is s u s c e p t ib le  to b l i g h t .

3 .1 0  P ro v is io n  o f shade

P a n d a ls  o f  s ize  27 m x  11 m were erected on wooden poles to 

p r o v id e  a r t i f i c i a l  shade to the des i red  leve l .  U n p la i t e d  coconut leaves



were used f o r  . p r o v i d i n g  shade.  A l l  the s ides  were  a lso  covered w i th  

u n p la i t e d  coconut leaves except f o r  1 m from the g r o u n d  leve l .  Th is  

was done to p re v e n t  the d i re c t  e n t r y  o f  s l a n t  r a y s .  Ridges were taken 

le a v in g  a b o rd e r  a rea  o f  1 m w i t h i n  the p lo ts  to a v o id  the b o rde r  

e f f e c t .

3 .11  O b servatio n s

Sampl ing  techn ique

Random s a m p l in g  techn ique  was adopted to select  the sample 

p la n t s  fo r  s t u d y in g  the v a r io u s  g ro w th  c h a r a c t e r s .  F i v e  p l a n t s  were 

selected at  random as o b s e rv a t io n  p l a n t s  f rom each s u b p lo t  fo r  r e c o r d in g  

b io m e t r i c  o b s e rv a t io n s .  O bserva t ions  were recorded  at 60 days a f t e r  

p l a n t i n g  (DAP) and  120 DAP. At 180 DAP, no g ro w th  o b s e rv a t io n s  were 

taken as d r y i n g  up of  the above g ro u n d  p a r t s  had  a l r e a d y  s ta r t e d .

The o b s e rv a t io n s  recorded  were the  f o l l o w in g .

A. B iom e t r ic  o b s e rv a t io n s

1. P la n t  he igh t

The h e ig h t  of  the se lec ted p l a n t s  was measured f rom the c o l l a r  

reg ion  to the t i p  of  the top most p e t io le  and  the av e ra g e  wo rked  ou t .



2. Number of  t i l l e r s  per  p l a n t

The number o f  t i l l e r s  was dete rm ined  by  c o u n t in g  the number of  

a e r ia l  shoots a r i s i n g  a ro u n d  a s in g le  p l a n t  and  the  av e rage  of  the f i v e  

sample p l a n t s  wo rked  out fo r  each s u b p lo t .

3.  G i r th  of  the c o l l a r

G i r th  o f  the  c o l l a r  reg io n  of  the most v ig o ro u s  t i l l e r  was 

measured and  av e rage  w orked  ou t .

4. Number of  leaves per  c lump

The number o f  leaves per  c lump was de te rm ined  by  c o u n t in g  the 

number o f  leaves o f  a l l  the t i l l e r s  o f  f i v e  sample p l a n t s .  The a v e rag e  

number pe r  p l a n t  was then worked  ou t .

5. C h lo ro p h y l l  content  of  the leaves

C h lo ro p h y l l  a ,  c h l o r o p h y l l  b and  t o ta l  c h l o r o p h y l l  content  o f
ah

leaves were est imated ,J50 DAP by  spec t ropho tom e t r i c  method as desc r ib ed  

by Starnes  and  Had ley  (1965).  The second t e rm in a l  le a f  o f  a few p l a n t s  

selected a t  random c o n s t i t u te d  the samples.
f

6. Tota l  d r y  w e igh t

Pseudoshoot and  u n d e rg ro u n d  p o r t i o n s  of  the up roo ted  p la n t s
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were s e p a ra te d  and  d r i e d  to cons tan t  w e ig h t  at  70°C to 80°C in hot a i r

oven.  From the d r y  we igh t  o f  component p a r t s  fo r  f i v e  p l a n t s ,  av e rage

d ry  w e igh t  pe r  p l a n t  fo r  these p a r t s  was w o rked  ou t .  The sum o f  d r y  

w e igh t  of  components ga v e  the to ta l  d r y m a t t e r  y i e l d  a nd  i t  was 

expressed as g p l a n t  .

7. Tuber  y i e l d

Y ie ld  o f  mother corm as we l l  as cormels  was recorded
- 1

s e p a ra te l y  f rom each s u b p lo t ,  and  was expressed as t ha o f  f resh

produce* The sum o f  corm and  cormel y i e l d  was w o rked  out  to get to ta l

y i e l d  in t ha

8. Harves t  index

Harves t  index  was c a l c u la te d  as fo l l o w s :

Y econ
H arves t  index  = ------------ where Y econ and  Y b io  I were d r y

Y b io  I

we igh t  o f  t u b e r  and  t o ta l  d r y  w e igh t  o f  p I a n t , respec t  ive l y .

9.  Haulm y i e l d

The y i e l d  o f  a e r i a l  p a r t  in f i v e  o b s e rv a t io n  p l a n t s  was

recorded and  expressed  as t  ha '  o f  d r y  w e igh t



B. Chemical  s tud ie s

1. Content o f  f e r t i l i z e r  n u t r i e n t s

Samples o f  p l a n t  components co l lec ted  f o r  r e c o r d in g  the  d ry  

we igh t  were used f o r  chemica l  a n a l y s i s .  The n i t r o g e n  a nd  phosphorus  

contents  o f  t u b e r  and  hau lm  were de te rm ined  co lo r im e t r  ica l  ly us ing  

N e s s le r 's  reagen t  (AOAC, 1960) and  by  Vanado molybdo p ho s pho r ic

ye l low  co lou r  method {Jackson,  1958), r e s p e c t i v e l y .  The po tass ium

content  was de te rm ined  f lame p h o to m e t r i c a l l y  (Jackson,  1958). D iges t ion  

of  p l a n t  samples fo r  e s t im a t in g  phosphorus  and  po tass ium  was done

us ing  the d i a c i d  d iges t ion  m ix tu re  of  n i t r i c  and  p e r c h lo r i c  a c id s .

2. Uptake of  f e r t i l i z e r  n u t r i e n t s

The t o ta l  u p ta k e  va lues '  of  n i t r o g e n ,  phospho rus  and  po tass ium 

by  the p l a n t  were c a l c u la te d  from the n u t r i e n t  contents  a nd  d r y  w e igh ts  

and expressed as kg  ha ^ .

3. Q u a l i t y  a n a l y s i s

The samples co l le c ted  f o r  q u a l i t y  a n a l y s i s  were pee led ,  s l i c e d  

and  then d r i e d .  The d r i e d  samples were g r o u n d  to pass t h ro u g h  a

60 mesh s ieve .



1. S ta rch  content  in the tu b e r

S ta rch  content  in t u b e rs  o f  d i f f e r e n t  co locas ia  morphotypes 

were fou n d  out  f o l l o w in g  . the s t a n d a r d  p roced u re  as s ta te d  in A .O .A .C .  

(1960).

The r e d u c in g  s u g a r  content  was not es t im a ted  as the  content  of  

t h i s  in g re d ie n t  was n e g l i g i b l y  low.

2. O x a l i c  a c id  content  in the tu b e r

The to ta l  o x a l i c  a c id  content  was de te rm ined  f o l l o w in g  the 

method suggested b y C T C R I  (CTCR I , 1983). Detai  Is of  the p roced u re  is g iv e n  

be low.

Ten g rams of  the  sample was we ighed  a n d  about  75 ml o f  

0.25 N Hcl was added .  I t  was e x t ra c te d  a ro u n d  60°C in a w a te r  b a th .  

I t  was c e n t r i f u g e d  and  s u p e rn a ta n t  was co l le c te d .  The e x t r a c t i o n  was 

repeated and  the s u p e rn a ta n t  was poo led .  25 ml o f  t u n g s to p h o s p h o r ic  

a c id  was added as a c l a r i f y i n g  agent  and  lef t  o v e r n i g h t .  I t  was 

c e n t r i f u g e d  and  the pH of  the co l lec ted  s u p e rn a ta n t  was a d ju s te d  to 4 .5  

w i th  d i l u t e  ammonia s o lu t i o n .  25 mi o f  c a l c iu m  c h l o r i d e  reagen t  

(ace ta te  b u f f e r )  was added to i t  a nd  was k e p t  o v e r n i g h t .  The s o lu t io n  

was c e n t r i f u g e d  a nd  the p r e c i p i t a t e  was co l lec ted .  The p r e c i p i t a t e  was 

washed w i t h  25 ml o f  wash s o lu t i o n ,  s t i r r i n g  w i t h  a g lass  rod  to b reak



the p r e c i p i t a t e .  I t  was c e n t r i f u g e d  a nd  the  p r e c i p i t a t e  was co l le c ted .

The p r e c i p i t a t e  was d isso lved  in 50 ml of  hot  2N The s o lu t io n

was heated a ro u n d  80°C and  was t i t r a t e d  a g a in s t  s t a n d a r d  KMp 0^ .

C. Cooking q u a l i t y

Cooked samples were used f o r  assess ing  the a c r i d i t y .  The

a c r i d i t y  was assessed o r g a n o le p t i c a l l y .

D. Disease i n te n s i t y

Inc idence  o f  co locas ia  b l i g h t  was no t iced  a f te r  about  110 day's 

of  p l a n t i n g .  The ex ten t  of  inc idence was g e n e r a l l y  more un d e r  shaded 

c o n d i t io n .  However the disease was kep t  unde r  check by  p e r io d ic  

s p r a y s  o f  Bordeaux m ix tu re .

E. S t a t i s t i c a l  a n a l y s i s

The e x p e r im e n ta l  da ta  were sub jec ted  to a n a l y s i s  o f  v a r i a n c e .

As some morphotypes  were not p la n t e d  in a l l  r e p l i c a t i o n s ,  da ta  were

a n a ly s e d  in two w a ys ,  one by  d e le t in g  the m iss ing  s u b p lo ts  f rom a l l  the 

fo u r  r e p l i c a t i o n s  a nd  second by  d e le t in g  the  two r e p l i c a t i o n s  h a v in g  

m iss ing  s u b p lo ts .
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RESULTS

O bserva t ions  on v a r io u s  p l a n t  c h a r a c te r s  were reco rded  

to assess the pe r fo rm ance  of  co locas ia  m orpho types  and  a lso  to assess

the ef fec t  o f  shade on g ro w th  a nd  y i e l d  o f  these m orpho types .  The

re s u l t s  of  the expe r im e n t  a re  p resen ted in t h i s  c h a p te r .

Since some of the morphotypes were not p la n te d  in a l l  

r e p l i c a t i o n s ,  d a ta  were a n a ly s e d  in two w a y s .  One e x c l u d in g  the 

m iss ing  s u b p lo ts  (M 12, M 15 and  M ^ )  f rom a l l  the f o u r  r e p l i c a t i o n s  and 

the o the r  e x c l u d i n g  the two incomplete r e p l i c a t i o n s .  Both a re  p resen ted  

in the  Tab les .  No g ro w th  o b s e rv a t io n  had  been taken  at  180th day  

a f te r  p l a n t i n g ,  as the re  was to ta l  d r y i n g  of  many m orpho types  b y  th a t  

t ime.

4.1 B iom e t r ic  o b s e rv a t io n s

4 .1 .1  P la n t  h e ig h t  (T ab le  2, A p p e n d ix  I I )

P la n t  h e ig h t  went on in c re a s in g  w i t h  in c re a s in g  leve ls  of  shade 

at  60 and  120 DAP. At both  the g ro w th  stages p l a n t s  at  0 p e r  cent 

shade d i f f e r e d  s i g n i f i c a n t l y  f rom a l l  o the r  t rea tm en ts  and  reco rded  the 

lowest p l a n t  h e ig h t .  P la n t  h e ig h t  va lu e s  at  a l l  o th e r  shade leve ls  were 

on p a r .

Among the m orpho types ,  M 1Q and  M2 reco rded  the h ighes t  p l a n t  

h e ig h t  at  60 and  120 DAP, r e s p e c t i v e l y .  Da ta  a n a ly s e d  in bo th  ways



showed s i m i l a r  r e s u l t  w i t h  respec t  to shade leve ls  as we l l  as

morpho types ,  the re  be ing  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f fe re n c e s  at  both  the 

stages and in bo th  the methods of  a n a  l y s i s  ■ M orpho type  x shade level  

i n te r a c t io n  was not s i g n i f i c a n t  a t  any  s tage.

4 .1 .2  Number of  t i l l e r s  (T a b le  2 ,3 ;  A p p e n d ix  111)

There  was no s i g n i f i c a n t  d i f fe re n c e  between shade leve ls  w i t h  

respect to number o f  t i l l e r s  at  bo th  the s tages except  at 120 DAP

( A n a l y s i s  1).  H ighes t  t i l l e r  number  was recorded  b y  p l a n t s  in the open 

c o n d i t io n  (T ^ ) a t  120 DAP. T reatment  of  the h ighes t  shade  level  (T^) 

gave  the lowest t i l l e r  number at  bo th  the s tages .

V a r i e ta l  d i f fe rences  were s i g n i f i c a n t .  At  60 DAP, the

morpho type  recorded  the h ighes t  t i l l e r  number  and  was s u p e r i o r

compared to a l l  o the rs  whereas  at  120 DAP a l l  of  the morpho types  except  

^ 1 5 ’ ^16  anc* ^ ree Ra s hmi h s d  c om parab le  t i l l e r  numbers .

S i g n i f i c a n t  i n te ra c t io n  between morpho types  and  shade leve ls 

was observed  at  120 DAP ( A n a l y s i s  1). T rends  in t i l l e r  number  w i th  

in c rea s ing  shade levels were d i f f e r e n t  in d i f f e r e n t  m orpho types .  A 

s teady  dec l ine  in t i l l e r  number w i t h  s h a d in g  was no t iced  in M^, 

and  in wh ich  the p l a n t s  at  f u l l  i l l u m in a t i o n  had  s i g n i f i c a n t l y

h i g h e r  t i l l e r  number.  In morpho types  and  MQ max imum number  of

t i l l e r s  was at 25 and  50 pe r  cent shade r e s p e c t i v e l y .  With f u r t h e r



T ab le  2 Ef fec t  of  shade on p l a n t  h e ig h t  and  t i l l e r  number o f  co locas ia  

m orphotypes

Treatments  P la n t  h e ig h t  (cm) Number of  t i l l e r s

60 DAP 120 DAP 60 DAP 120 DAP

(1) (2) (1)

Shade levels (%)

T 1 (0) 

T2 (25)

32.9 33.8 54.3

52.5 57.1 92.2

T3 (50) 57.2 56.3 102.9

T4 ™ 62.8 68.2 104.6

SEm + 3.1 4.2 4 .4

CD (0.05) 7.0. 13.3 10.0

Morphotypes

M, 50.1 54.4 - 71.1

“ 2 55.3 58.8 105.7

M? 44.3 45.2 92.0

M0 47.8 48.7 79.5

M9 54.9 59.4 92.8

M 10 56.5 62.7 89.6

- 1 2
- 53.6 -

-1 7 53.6 56.3 78.8

- 1 5 - 44.9 -

- 1 6 - 56.4 -

Shree Rashmi 48.5 52.0 98.5

SEm + 2.5 3.7 3.6

CD (0.05) ■5.1 7.6 7.2

(2) (1) (2) (1) (2)

56.3 1.2 1.1 4.4 4.5

99.0 1.9 1.8 4 .2 4.1

103.7 1.3 1.1 3.8 3.8

114.9 1.2 0.8 3.3 2.9

5.3 0.3 0.3 0.3 0.7

17.0 NS NS 0.7 NS

73.5 1.0 1.0 4 .8 4.9

111.9 2.0 1 .8 3.9 3.9

96.5 0.6 0.7 4.4 4 .8

75.8 0.8 0.6 3.6 3.8

99.3 0.5 0 .8 3.3 3.8

92.2 1.8 1.8 4 .6 4.7

92.8 - 1 .3 - 4.8

80.6 3.6 3.0 4.5 4.0

93.6 - 0.7 - 2.6

106.0 - 0.7 - 2.5

104.3 1.0 1.1 2.5 2.4

4.8 0.3 0.5 0.4 0.6

9.7 0 .6 1.0 0 .8 1.2

(1) Data a n a ly s e d  by  d e le t in g  th ree  s u b p lo ts  M ^ s  ^15 anc* ^16

(2) Data  a n a ly s e d  by  d e le t in g  two r e p l i c a t i o n s



T a b l e  3 Mean n u m b e r  o f  t i l l e r s  o f  c o lo c a s ia  m o r p h o t y p e s  a t  d i f f e r e n t  s h a d e
le v e ls  a t  120 DAP ( A n a l y s i s  1)

Morphotypes ' Shade leve Is (pe r c e n t )

0 25 50 75 Mean

Mi 5.9 5.2 4.8 . 3 .2 4 .8

M2 5.2 - 3.5 3.6 3.4 3.9

My 4.1 5.2 4 .5 4.0 4 .4

M8 2.5 4.4 5.2 2.5 3.6

Mg 3.3  - 2.8 3.7 3.4 3.3

M10 5.5 4 .7 4.4 4.1 4.6

M12

M 17 ’ 5 .9 4.9 3.9 3J3 4.5

M 15 - - - - -

M 16

Sree Rashmi 3.1 2.8 1.9 2.3 2.5

Mean 4.4 4 .2 4 .0 3.3

SE ■ of  

= 0. '

d i f f e rence

79

between two s u b p lo t  means at the same level of main  p lo t

CD fo r the  above at 5 per cent level = 1 .60

SE of 

=0

d i f fe renc e

.33

between two main  p lo t  means at the same level o f  s ubp lo t

CD fo r the  above at 5 per cent level  = 0 .67



increase in s h a d in g  t i  Tier ing decreased.  M orpho types  M^, MQ and

M 1(J recorded the h ighes t  t i l l e r  number  at 0,  25, 50 and  75 p e r  cent

shade,  r e s p e c t i v e l y .

4 .1 .3  Number of  leaves {T a b le  4; A p p e n d ix  I I I )

No s i g n i f i c a n t  ef fec t  of  shade'  on number  of  leaves was no t iced  

at  e i t h e r  60th o r  120th day  a f t e r  p l a n t i n g .  Among the morphotypes  M^y 

had the maximum number o f  leaves at  both  60 and  120 DAP ( A n a l y s i s  1). 

V a r i e t y  x shade in te r a c t io n  was not s i g n i f i c a n t  at  any  s tage .

4 .1 .4  C h lo r o p h y l l  content  (T a b le  6)

To ta l  c h l o r o p h y l l  and  i ts f r a c t i o n s ,  c h l o r o p h y l l  a and

c h lo r o p h y l l  b inc reased  p r o g r e s s i v e ly  w i t h  in c re a s in g  leve ls  of  shade ,  at 

150th day a f t e r  p l a n t i n g .  The r a t i o  o f  c h l o r o p h y l l  a to b was fou n d  to 

be dec reas ing  w i t h  s h a d in g .

M orpho type  Mg had  the h ighes t  to ta l  c h l o r o p h y l l  con ten t  and

M ^  had  the lowest. The ra n g e  in to ta l  c h l o r o p h y l l  content  was from
-1

2.30 to 3.08 mg g f re s h  w e igh t  in the d i f f e r e n t  morpho types .

4 .1 .5  G i r th  at t h e - c o l l a r  (Tab les  4,  5; A p pend ix  I I I )

In gen e ra l  the re  was an in c re a s e ,  in g i r t h  at  the c o l l a r  und e r

shaded c o n d i t i o n .  -The  t rea tm en t  T^ (open) d i f f e r e d  s i g n i f i c a n t l y  f rom



T a b l e  4 E f fe c t  o f  s h a d e  on n um be r  o f  le aves  a n d  g i r t h  a t  t h e  c o l l a r  of
c o lo c a s ia  m o rp h o ty p e s

Number of leaves G ir th at the c o l l a r (cm)

Trea tments 60 DAP 120 DAP 60 DAP 120 DAP

(1). (2) (1) (2) ( D (2) (1) (2)

Shade leve ls  (%)

T l (0) 

T 2 {25)

5.5 4.9 12.7 14.0 10.6 11.1 14. 1 15.0

6.2 6. 1 12.7 13.3 13.5 13.9 17.3 18.2

T3 (50) 5.8 5 .3 12.4 11 .7 13.1 13.1 18.1 18.3

T4 (75) 5.9 5.4 11.6 10.6 13.1 13.8 18.5 19.5

SEm + 0.3 0 .3 0.9 0.9 0.5 0.7 0 .7 1.4

CD (0.05) NS NS NS NS 1.0 NS 1.6 NS

Morphotypes

M1 4.4 4 .6 11.3 12.0 11.6 11.9 13.0 12.9

m 2 6.0 5.7 12.1 12.4 12.4 12.6 19.6 19.5

m ? 5.2 4 .9 13.2 13.8 10.2 10.2 18.2 18.6

M8 5.5 5.3 12.3 12.5 12.0 12.2 15.4 14.7

m 9 5.6 5 .9 10.5 12.5 14.3 15.2 16.8 17.3

M10 5.8 5.7 14.2 15.2 - 14.3 15.4 18.1 18.5

M 12 - 5.8 - 17.0 - 13.2 - 17.1

m 17 8.7 7.9 15.9 13.8 14.0 14.6 14.9 14.5

M15 - 4 .4 - 8 .6 - 11.6 - 18.2

M 16 - .3.7 - 9.6 - 14.0 - 23.9

Sree Rashmi 5.5 5 .5 9.5 9.2 11.8 12.1 20.0 20.1

SEm + 0.5 0.6 1.2 1.5 0.6 0.9 0.7 1 .0
CD (0.05) 0.9 1.2 2 .3 3 .0 r .2 1.9 1.4 2.1

(1) Data a n a ly s e d  by  d e le t in g  th ree  s u b p lo ts  (M 10, and  M , r )IZ lb  16

(2) Data  a n a ly s e d  by  d e le t in g  two r e p l i c a t i o n s



T a b l e  5 Mean g i r t h  a t  t h e  c o l l a r  a t  120 DAP o f  c o lo c a s ia  m o rp h o ty p e s  al
d i f f e r e n t  s h a d e  le ve ls  ( A n a l y s i s  1)

Morphotypes
Shade levels  (pe r  cen t)

0 25 50 75 Mean

M 1 12.7 12.6 13.6 12.9 13.0

M2 15.9 19.6 20.8 22.2 19.6

M? 13.7 19.7 19.5 20.0 18.2

M8 12.4 16.0 16.5 16.9 15.4

M9 12.2 17.2 19.3 18.7 16.8

M10 14.8 16.5 20.3 20.8 18.1

- 1 2 - - - - -

- 1 7 14.9 15.4 14.8 14.4 14.9

-1 5 - - - - -

- 1 6
— — —

Sree Rashmi 16.4 21.2 20.4 21.8 20.0

Mean 14.1 17.3 18.1 18.5

SE of d i f fe re n c e between two s u b p lo t  means at the same level o f  main  p lo t

= 1.4

CD fo r  the  above at  5 per  cent level = 2.7

SE o f  d i f f e re n c e  between two main  p lo t  means a t  the same leve l  o f  subp lo l  

= 0.73

CD fo r  the  above a t  5 pe r  cent level = 1.5



Ta b le  6 Ef fec t  o f  shade on con ten ts  o f  c h l o r o p h y l l  f r a c t i o n s  of  co locas ia  
leaves at  150 DAP

C h lo ro p h y l l  ' a 1 C h lo ro p h y l l  ' b '  To ta l  (a+b)  C h lo ro p h y l l  
— 1 _ 1 ... ̂

T rea tments  m9 9 f resh  m9 9 f re s h  mg g "  a /b
we igh t  w e igh t  f resh

wei gh t

Levels  of  shade (%)

T 1 (0) 1.30 0.88 2. 18 1.48

T2 (25) 1.40 1.05 2.45 1.33

T3 (50) 1.55 1.21 2.77 1.29

T4 (75) 1.63 1.35 2.98 1.21

V a r ie t  ies

M1 1 .80 1.04 2.42 1.33

M2 1.44 1.10 2.54 1.31

m ? 1.65 1.22 2.87 1.35

M8 1.51 1.10 2.61 1.37

m 9 1.71 1 .37 3.08 1.25

M10 1.58 1.28 2.86 1.23

M12 1.48 1.11 2.59 1.33

M17 1.36 0.99 2.35 1.37

M 15 1.35 1.01 2.36 1.34

M 16 1.32 0.98 2.30 1.35

Sree Rashmi 1.53 1.17 2.70 1.31



a l l  o th e r  shade le ve ls  a t  bo th  60 and  120 DAP. T rea tmen ts  25, 50 and  

75 pe r  cent shade levels were on p a r  at  60 DAP ( A n a l y s i s  1) and

120 DAP ( A n a l y s i s  2 ) .

S i g n i f i c a n t  in te r a c t io n  between shade leve ls  and  morphotypes 

was no t iced  at  120th day a f t e r  p l a n t i n g  ( A n a l y s i s  1).  At  0 a nd  25

per  cent shade  Sree Rashmi reco rded  the maximum g i r t h  where as h ad  

the  max imum g i r t h  at  50 and  75 p e r  cent shade.  About  the t r e n d  o f  

d i f f e r e n t  morphotypes  at  v a r i o u s  shade leve ls ,  there  was the common
I

t re n d  of  inc rease w i t h  in c re a s in g  shade.  The o n ly  excep t ion  to t h i s  was 

in w h ich  showed l i t t l e  v a r i a t i o n .

4 .1 .6  Haulm y i e l d  (Tab les  7, 8;  A p p e n d ix  IV)

There-,  was no s i g n i f i c a n t  v a r i a t i o n  between shade leve ls  in 

hau lm  y i e l d .  P la n ts  g rown  at  0 pe r  cent shade reco rded  the h ighes t  

mean hau lm  y i e l d  w h ich  was on p a r  w i t h  a l l  o th e r  shade  levels  in 

A n a l y s i s  2 whereas in A n a l y s i s  1,50 p e r  cent  shade  reco rded  the h ighes t  

hau lm  y i e l d  w h ich  was on p a r  w i th  25 and  75 pe r  cent shad e  leve ls .

V a r i e ta l  d i f f e rences  were s i g n i f i c a n t  and  the m orpho type  M1r
lo

recorded  the h ighes t  hau lm  y i e l d  and  Mg the lowest ( A n a l y s i s  2 ) .

Ma in  p lo t  x  s u b p lo t  in te r a c t io n  was found  s i g n i f i c a n t  when 

a n a ly s e d  by  d e le t in g  th re e  s u b p lo t s .  The m orpho types  M „ ,  M. , M and
& i f  I

Sree Rashmi reco rded  the h ighes t  v a lu e s  at 0,  25, 50 a nd  75 pe r  cent 

shade leve ls ,  r e s p e c t i v e l y .



37
4 .1 .7  D ry m a t te r  p r o d u c t io n  (Tab les  7, 9;  A p pend ix  IV)

S i g n i f i c a n t  v a r i a t i o n  was no t iced  among shade levels  w i th  

respect  to to ta l  d r y m a t t e r  p ro d u c t io n  in bo th  the a n a ly s e s .  D ry m a t te r  

p ro d u c t io n  was the  h ighes t  at  25 pe r  cent shade  level when a n a ly s e d  by  

d e le t in g  th re e  s u b p lo t s .  Though in a n a l y s i s  2, the  t rea tm en t  T^ (open) 

reco rded  the h ighes t  v a l u e ,  there  was o n ly  a m a r g in a l  d i f f e re n c e  from 

d r y m a t t e r  p ro d u c t io n  at  25 pe r  cent shade .  There  was a d r a s t i c  

reduc t io n  in d r y m a t t e r  p ro d u c t io n  at  50 and  75 pe r  cent  shade ,  the 

ex ten t  o f  decrease be ing  22 and  27 pe r  cen t  r e s p e c t i v e ly  ( A n a l y s i s  2) of  

the d r y m a t te r  p r o d u c t io n  at  0 pe r  cent shade .

Among the morphotypes M.^  had  the ' h ighes t  d r y m a t te r  

p r o d u c t io n  when a n a ly s e d  b y  d e le t in g  two r e p l i c a t i o n s .  The m orpho type  

was rep la c e d  by  in A n a l y s i s  1, though  M^q was on p a r  w i t h  I n 

s i g n i f i c a n t  i n te r a c t io n  between shade leve ls  a n d  morphotypes  

was no t iced  when the da ta  were a n a ly s e d  by  d e le t in g  th ree  s u b p lo ts .  

Morphotypes  M^ and  Mg recorded  the h ighes t  v a lu e s  in the open and  at 

25 pe r  cent shade ,  whereas  M 10 reco rded  the h ighes t  v a lu e s  at  bo th  50 

and  75 p e r  cent shade.

4 .1 .8  Harves t  index  (T a b le  7, A p p e n d ix  IV)

No s i g n i f i c a n t  d i f f e re n c e  in h a rv e s t  index  v a lu e s  c ou ld  be 

no t iced  among shade levels  when the da ta  were a n a ly s e d  by  d e le t in g  two



T a b l e  7 E f fe c t  o f  s h a d e  on h a u lm  y i e l d ,  d r y m a t t e r  p r o d u c t i o n  a n d  h a r v e s l
i n d e x  o f  c o lo c a s ia  m o rp h o ty p e s

Haulm y i e l d  t ha 1 D ry m a t te r
-1

g p l a n t Harves t index
Treatments

(1) (2) (1) (2) (1) (2)

Shade levels  (%)

T,  (0) 

T2 (25)

1.1 1 .2 205.6 221.2 0.85 0.84

1.0 1.1 222.9 220.3 0.87 0.87

T (50) 1.2 1.2 179.5 173.6 0.81 0.82

T4 (75) 0.9 1.2 154.3 160.9 0.82 0.78

SEm + 0.1 0.1 8.9 4.0 0.02 0.02

CD (0.05) NS NS 20.1 12.7 0.04 NS

Morphotypes t

M, 0.8 0.9 177.4 196.8 0.88 0.88

1.3 1.3 248.1 246.4 0.86 0.86

My 1.3 1.2 137.8 129.5 0.76 0.77

Ms 1.0 0.9 176.4 144.8 0.83 0.82

m 9 0.8 0.9 169.8 168.6 0.86 0.86

M 10 1.0 1.1 241.8 250.4 0.88 0.88

M,2
- 1.0 - 148.7 - 0.81

M,y 1.1 1.0 198.5 188.2 0.82 0.82

M „ - 1.4 - 235.7 - 0.83

M16 - 2.1 - 249.7 ~ 0.77

Sree Rashmi 1.1 1 .4 176.6 175.1 0.81 0.77

SEm + 0.1 0.2 14.7 26.9 0.02 0.02

CD (0.05) 0.2 0 .4 29.2 54.4 0.04 0.05

(1) Data a n a ly s e d by delet  ing three sub p lo ts  ( M ^ , M.jj- and M 16>

(2) Data a n a ly s e d by de le t  ing two r e p l i c a t i o n s



T a b l e  8 Mean h a u lm  y i e l d  ( t  h a  ^ ) o f  c o l o c a s ia  m o r p h o t y p e s  a t  d i f f e r e n t

sh a d e  le v e ls  ( A n a l y s i s  1)

Morphotypes
Shade leve ls (pe r  cent )

Mean
0 25 50 75

M1 0.95 0.87 0.68 0.78 0.82

m 2 1.66 0.92 1.34 1.10 1.25

m ? 1.07 1.22 1.89 1.02 1.30

M8 0.73 1.11 1 .36 0.76 0.99

m9 0.67 0.68 1.04 0.75 0.78

M 10 0.85 0.95 1.10 1.07 1 .00

M12 - - - - -

M17 1.41 1.31 1.10 0.51 1.08

M 15 - - - - -

M_16 - - - - -

Sree Rashmi 1 .09 0.98 1.00 1.40 1.11

Mean 1.05 1.01 1 .19 0.92

SE of d i f fe re n c e between two s u b p lo t  means at th e  same level of  ma in p lot

=0.23

CD fo r  the  above at  5 pe r  cent level  = 0.46

SE o f  d i f fe re n c e  between two main  p lo t  means at  the same level o f  subp lo t

= . 0.11

CD fo r  the  above at  5 pe r  cent leve l  = 0.24



T a b l e  9 Mean d r y m a t t e r  p r o d u c t i o n  (g  p l a n t  ^  o f  c o lo c a s ia  m o rp h o ty p e s
a t  d i f f e r e n t  s h a d e  le v e ls  ( A n a l y s i s  1)

Shade leve ls  (pe r  cent )
Meaniv ior ’p r i fJ L y p tJ to

0 25 50 75

194.3 219.1 175.8 120.5 177.4

M2 339.4 240.8 192.3 219.9 248.1

m 7 123.1 153.5 166.3 108.2 137.8

M 8
126.1 254.6 183.3 141.8 176.4

m 9 166.1 173.6 185.1 155.1 169.8

M 10 232.0 253.4 262.6 220.2 241.8

M12 - - - - -

M17 271.4 254.4 141.3 128.1 198.5

M15 ~ - - - -

M 16 — — — “ -

Sree Rashmi 201 .4 234.4 130.3 141.5 176.6

Mean 206.6 222.9 1 79.5 154.3

SE of 

=29

d i f fe re n c e

.3

between two subp lot means at  the  same level o f main  p lo t

CD fo r the  above a t  5 per cent level = 58.3

SE of 

=  8

d i f fe rence

.9

between two m ain  p lo t  means at  the same leve l o f  s ubp lo t

CD fo r the  above at 5 per cent  level = 17.9



r e p l i c a t i o n s .  iHowever in A n a l y s i s  1 s i g n i f i c a n t  d i f f e re n c e  in h a rv e s t

index was found  and  the h ighes t  v a l u e  was reco rded  at  25 pe r  cent 

shade level though  i t  was on p a r  w i t h  t h a t  o f  0 p e r  cent  shade,  toj'i-rfx.

In c re a s in g  b -e yo n d  3*T jye rce n f, VwiSesV  M e *  d-C C /eased ■

No s i g n i f i c a n t  i n te ra c t io n  was no t iced  among shade leve ls  and

morpho types .

Morphotypes  M^ and  M^q reco rded  the  h ig h e s t  h a rv e s t  index  of  

0.88 when a n a ly s e d  in two ways  and  M^, the lowest.

4 .1 .9  Cormel y i e l d  (Tab les  10, 11; A p p e n d ix  V; F ig  2,  3,  4 a n d  5)

H ig h l y  s i g n i f i c a n t  v a r i a t i o n  was no t iced  among shade leve ls
»

w i th  respect  to cormel y i e l d .  Data a n a ly s e d  by  d e le t i n g  th ree  subp lo ts

showed an in c re a s in g  t r e n d  in y i e l d '  up to  25 p e r  cent shade and  a

decrease t h e r e a f t e r .  The y i e l d  in 25, 50 a nd  75 p e r  cent shade

expressed  as pe rcen tage  y i e l d  in the open were 109, 94 and  77 pe r  cen t ,  

r e s p e c t i v e l y .  The y i e l d s  at  0 and  25 pe r  cen t  shade leve ls  were 

s t a t i s t i c a l l y  on p a r  whereas  t h a t  at  75 p e r  cen t  shade  was s i g n i f i c a n t l y  

lower compared to o th e r  shade leve ls .

Data a n a ly s e d  by  d e le t in g  two r e p l i c a t i o n s  showed a s l i g h t l y  

d i f f e r e n t  t r e n d .  The y i e l d  decreased g r a d u a l l y  w i t h  increase,  in leve l  o f  

shade ,  the pe rcen tag e  y i e l d  at  25, 50 and  75 p e r  cent shade b e in g  93,

83 and  66 p e r  cen t ,  r e s p e c t i v e l y , o f  the y i e l d  at  f u l l  i l l u m i n a t i o n .

However ,  as in '  A n a l y s i s  1, the y i e l d s  a t  0 a nd  25 p e r  cent shade were 

on p a r .

41
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Among the morpho types ,  reco rded  the h ighes t  y i e l d  and  was 

s i g n i f i c a n t l y  s u p e r io r  to a l l  o th e r  t rea tm en ts  in bo th  a n a ly s e s .  The

next best y ie ld e rs  common in bo th  a n a lyses  and  w h ic h  were on p a r  were 

Sree Rashmi,  M 1? and  M ^ . M lf . and  Mg were a lso found  to be on

p a r  w i t h  these fo u r  morphotypes  in A n a ly s i s  2.

S i g n i f i c a n t  in te ra c t io n  between morphotypes and  shade levels

was fou n d  o n ly  when the da ta  were a n a ly s e d  by  d e le t i n g  th ree  s u b p lo t s .  

The morpho type  Sree Rashmi recorded  the h ighes t  y i e l d  at  50 p e r  cent 

shade whereas  M2 was the  best y i e l d e r  at  a l l  o the r  shade le ve ls .  These 

morpho types  d i f f e r e d  s i g n i f i c a n t l y  f rom a l l  o th e r  m orpho types .  At

50 pe r  cent shade the -cormel y i e l d  o f  m orpho types  M2 , a nd

Sree Rashmi were on p a r .  The t re n d  in y i e ld s  were d i f f e r e n t  fo r  the 

v a r io u s  morpho types .  The h ighes t  cormel y i e l d  was reco rded  at

25 p e r  cent  shade level f o r  the morphotypes M^, M^,, Mg and  Sree Rashmi. 

There was a g r a d u a l  dec rease  in cormel y i e l d  w i t h  f u r t h e r  inc rease in

in te n s i t y  of  s h a d in g  in these. The morpho types  M_ and  M._ had  the- 2d I /

h ighes t  y i e l d  in the open whereas  Mg a nd  M^g reco rded  the h ighes t  y i e l d

at 50 p e r  cent shade.  R e ga rd in g  the t re n d  in cormel y i e l d  o f  the  th ree

■morphotypes; v i z . ,  ^15  anc* ^16  w ^ i c h  were not i n c lu d e d  in

A n a ly s i s  1, the morpho type  M ^  recorded  the h ig h e s t  y i e l d  at  25

per  cent shade  level whereas  and  M. - at  f u l l  i l l u m i n a t i o n .to 16

4.1 .10  Corm y i e l d  (T a b le  10; A p p e n d ix  V; F ig  6 , 7, 8 and  9)

Corm y i e l d  was the lowest in the open a nd  was s i g n i f i c a n t l y  

low compared to a l l  o the r  shade levels  ( A n a l y s i s  1). '  With  decrease in



T a b l e  10 E f fe c t  o f  s h a d e  on t o t a l  t u b e r  y i e l d ,  co rm e l  y i e l d  a n d  co rm
y i e l d  o f  c o l o c a s i a  m o r p h o t y p e s

Cormel y i e l d  Corm y i e l d  T o ta l  t u b e r  y i e l d

t ha t ha  ̂ t h a -1
T rea tm en ts

( 1) ( 2 ) ( 1) ( 2 ) ( 1) ( 2 )

Shade le ve ls  (%)

T 1 ( 0 ) 22.9 23.5 3 .4 5 .0 27.0 28.5

I 2 (25) 24.9 22.6 5.0 6.6 30.0 29.1

T 3 (50) 21.5 19.4 5.1 6.6 26.2 25.3

(75) 17.7 15.5 5.1 6 .7 22.5 22 . 1
SEm + 1.3 1.3 0 .4 0 .9 1.4 0 .7

CD (0 .05) 2 .9 4 .0 0 .9 IMS 3 .2 2.1

M orp ho ty pes

M1 21.3 24.0 2 .7 2.8 24.1 26.8
m2 33.8 32.6 6.0 6 .3 39.6 38.8
m7 14.9 14.7 3 .3 3 .2 18.2 17.9

M8 18.5 16.3 4.1 3 .4 21.7 17.9

m9 16.1 ' 17.4 2 .5 2.7 20.7 20.5

M10 22.4 22.6 8.1 8.4 30.7 31.0

M12 - 14.6 - 6.0 - 20.3

M 17 22.2 21.1 4.7 4 .4 26.8 25 .8

M 15 - 16.4 - 12.7 - 29.1

M 16 - 18.4 - 13.2 - 31.6
Sree Rashmi 24.6 24.6 5 .9 5 .3 29.6 29.2
SEm + 2.2 3 .7 0.6 1.5 2 .4 4 .5
CD (0 .05 ) 4 .4 7 .4 1.2 3.1 4 .8 9.0

(1) Da ta  a n a l y s e d  b y  d e l e t i n g  th ree  s u b p lo t s  (M .  , M 1C a n d  M,
id lo 16)

(2) Da ta  a n a l y s e d  b y  d e l e t i n g  two r e p l i c a t i o n s



Tab le  11 Mean 
shade

cormel y i e l d  ( t  ha ) of  
leve ls  ( A n a l y s i s  1)

co locas ia morphotypes at d i f f e r e n t

Morphotypes
Shade leve ls  (pe r  cent )

0 25 50 75

Mi 22.3 24.8 22.4 15.9 21.3

M2 46.2 33.7 26.1 29.3 33.8

m 7 13.0 18.4 16.0 12.4 14.9

M8 11.9 26.1 20.6 15.5 18.5

M9 11 .2 17.1 19.1 17.2 16.1

M 10 20.7 19.8 2 5 .4 23.8 22.4

M12 (15.3) (18.8) (15.8) (8 .4 ) (14.6)

M17 32.69 27.8 15.6 12.7 22.2

M 15 (21.9) (18.4) (9 .9 ) (15.6) (16.4)

M16 (25.8) (16.1) (19.7) (12.1) (18.4)

Sree Rashmi 25.5 31.9 26.8 14.4 24.6

Mean 22.9 24.9 21.5 17.7

SE of d i f f e re n c e  between two s u b p lo t  means at  th e  same level  o f  main  p lo t  

=4.4

CD fo r  the  above at  5 pe r  cent level  = 8 . 8

SE of d i f f e re n c e  between two main  p lo t  means a t  the same leve l  o f  sub p lo t  

= 1.3

CD fo r  th e  above at  5 pe r  cent level  = 2 .6

(The  f i g u r e s  in b ra c k e ts  i n d ic a te  the mean y ie ld s  of  M i5 ancJ ^16 ' n
A n a ly s i s  -  2)
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l i g h t  in te n s i t y  the re  was a p ro g re s s iv e  increase in y i e l d .  Though the 

h ighes t  y i e l d  was reco rded  at  75 pe r  cent shade le v e l ,  the re  was no 

s i g n i f i c a n t  d i f f e re n c e  between corm y i e l d  at  d i f f e r e n t  shade leve ls  f rom 

25 to 75 per  cen t .  The morpho type  reco rded  the h ighes t  y i e l d

(13.16 t ha fo l low e d  by  (12.67 t ha ^ ) .

No in te ra c t io n  between morpho types  and  1 shade levels  was 

not iced  when a n a ly s e d  in two ways .

4.1.11 Tota l  t u b e r  y i e ld '  (Tab les  10, 12.; A p p e n d ix  V; F ig  10, 11, 12,

13 a nd  14)

To ta l  t u b e r  y i e l d  fo l low ed  the same p a t t e r n  as th a t  o f  cormel 

y i e l d  w i t h  the h ig h e s t  v a lu e  recorded  at  25 pe r  cent  shade .  With 

f u r t h e r  decrease in l i g h t  i n te n s i t y  t u b e r  y i e l d  decreased.  The 

pe rcen tage  y i e l d  at  25, 50 and  75 pe r  cent shade  leve ls  were 111, 97 

and 83 ( A n a l y s i s  1) and  102, 89 and  78 ( A n a l y s i s  2) o f  the y i e l d  at  

f u l l  i l l u m i n a t i o n s .  The sha re  o f  cormel a nd  corm y i e l d  to the to ta l  

t ube r  y i e l d  was on an a v e rag e  82 and  18 pe r  cent ( A n a l y s i s  1) a nd  77 

■and 23 pe r  cent ( A n a l y s i s  2) r e s p e c t i v e l y .

Subp lo t  t rea tm en ts  d i f f e r e d  s i g n i f i c a n t l y .  The m orpho type  M2 

recorded  the h ig h e s t  y i e l d  of  39.59 t ha a n d  was s i g n i f i c a n t l y  

s u p e r i o r  to a l l  o the rs  in bo th  the a n a ly s e s .  M i o ’ Sree Rashmi,

M.J,- were the next  best m orpho types .

S i g n i f i c a n t  in te r a c t io n  between shade leve ls  and  morphotypes 

was no t iced  when the  da ta  were a n a ly s e d  b y  d e le t in g  th ree  s u b p lo ts .
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F i g .  14 EFFECT OF SHADE ON TOTAL TUBER Y IELD  OF COLOCASIA MORPHOTYPES
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T a b l e  12 Mean  t o t a l  t u b e r  y i e l d  ( t  h a " 1) o f  c o l o c a s l a  m o r p h o t y p e s  at
d i f f e r e n t  s h a d e  l e v e l s  ( A n a l y s i s  1)

M orp ho ty pes
Shade le ve ls  ( p e r  ce n t )

0 25 50 75

M, • 25.0 27 .6 25.4 18.4 24. 1

m 2 50.9 39.5 32.8 35.2 39.6

M7 15.2 22.4 19.4 15.7 18.2

M8 14.6 30.9 21.9 19.6 21.7

M9 18.7 21.1 23.9 20 .0 20 .7

M 10 26.7 26.3 36.3 33.7 30.7

M 12 (18 .2 ) (26 .3 ) (22 .0 ) (14 .7 ) (20 .3 )
y

M 17 36.0 33.7 20.0 17.6 26 .8

M 15 (33.2) (30 .7 ) (20 .5 ) (31 .8 ) (29 ,1 )

M 16 (39 .1 ) (26 .9 ) (35 .8 ) (24 .4 ) (31 .6 )

Sree Rashmi 28.9 38.5 30 .9 20.0 29 .6

Mean 27.0 30.0 26 .2 22.5

SE of d i f f e r e n c e between two s u b p lo t  means at the  same leve l  o f m a in  p lo t
=4.8

CD fo r  th e  above  at  5 p e r  cen t  leve l  = 9 .6

SE o f  d i f f e r e n c e  between two m a in  p lo t  means a t  the  same leve l  o f  s u b p lo t  
= 1.4

CD fo r  the  a bo v e  a t  5 p e r  cen t  le ve l  = 2 .8

( F i g u r e s  in b r a c k e t s  i n d i c a t e  the mean y i e l d s  o f  M . „ ,  M.,. a n d  M 1S In
lu IO JO

A n a l y s i s  2)
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M2 reco rded  the  h ighes t  y i e l d  in a l l  shade leve ls  except  at  50 pe r  cent 

shade where  M1Q was the best y i e l d e r .  The t re n d  in the to ta l  t ube r  

y i e l d  o f  d i f f e r e n t  morpho types  was e x a c t l y  the same as th a t  f o r  cormel 

y ie ld .

4 .2  Chemical  s tu d ie s

4 .2 .1  Content o f  f e r t i l i z e r  n u t r i e n t s  (T a b ie  15)

N i t rogen  content  in bo th  hau lm  a nd  t u b e rs  was more under  

shaded c o n d i t io n s  compared to open.  Shade level  T2 reco rded  the 

maximum v a lu e s  f o r  both  hau lm  and  t u b e r s .  With  f u r t h e r  decrease in 

l i g h t  i n te n s i t y  the re  was a decrease in n i t r o g e n  con ten t ,  though  the 

content  was h ig h e r  th a n  th a t  in the open.

Phosphorus  con ten t  in hau lm  and  t u b e r  showed a s i m i l a r  

p a t t e r n  as fo r  n i t r o g e n .  I t  in c reased  upto  a shad e  level o f  25 pe r  cent 

and  t h e n 1 decreased.  However in the case o f  t u b e r  the v a lu e s  re co rded  at 

50 and  75 pe r  cent shade  were lower t h a n  th a t  in the open.

In the case of  po tass ium  the re  was a p r o g r e s s i v e  increase in 

content  in hau lm  a nd  t u b e r  w i t h  inc rease  in s h a d in g .  The mean 

content  in hau lm  ra n g e d  from 6.77 to 10.96 pe r  cent at d i f f e r e n t  shade 

leve ls  and  t f ia t  in t u b e r  f rom 4.55 to 5.39 pe r  cen t .

The mean con ten ts  in t u b e r  a nd  hau lm  r a n g e d  f rom 0.75 to 1.98 

in the case of  n i t r o g e n  content  of  hau lm  a nd  f rom 0.95 to 1.30 in t u b e r .



T a b l e  13 E f fe c t  o f  s h a d e  on n i t r o g e n ,  p h o s p h o r u s  a n d  p o ta s s iu m  c o n t e n t s ,
o f  c o lo c a s ia  t u b e r  a n d  h a u lm

Treatments

N
(per  cent )

P
(pe r c e n t )

K
(pe r  cent )

Hau Im T uber Haulm Tuber Hau Im T uber

Shade levels (%)

T 1 (0) ' 1 . 2 4 1.06 0.12 0.27 6.77 4.55

T2 (25) 1 .67 1.11 0.17 0.28\ 7.89 5.14

T3 (50) 1.56 1.07 0.16 0.23 9.21 5.26

T, (75) 1.52 1.12 0.15 0.22 10.96 .5.39

Morphotypes

M1 1 .98 1.08 0.20 0.27 8.98 5.23

M2 1.45 1.15 0.15 0.22 8.68 6.18

m 7 1.03 1.05 0.10 0.24 9.85 4.45

M8 1.23 1.00 0.12 0.25 10.93 4.63

M9 1.40 1.30 0 .14 0.28 9.68 4.75

M10 1.35 1.05 0.14 0.21 9.23 4.18

M12 1.90 1.05 0.19 0.25 9.23 4.28

M17 0.75 0.95 0.12 0.29 8.80 4.95

m 15 1.33 1.15 0.13 0.24 6.40 5.00

M 16 - 1.70 1.18 0.17 0.25 7.65 5.65

Sree Rashmi 1.90 1.15 0.19 0.25 7.30 6.65



The c om parab le  va lu e s  in the case o f  phosphorus  were 0.10 to 0.20 and 

0.21 to 0.29 and  in the case of  po tass ium  6.40 to 10.93 and  4.18 to 6.65.

4 .2 .2  Up take  of  n u t r i e n t s  (T a b le  14)

The u p ta k e  of  n i t r o g e n  increased  f rom 0 pe r  cent shade to

25 p e r  cent shade  and  then showed a p ro g re s s iv e  and  d r a s t i c  decrease.  

The u p ta k e  at  25, 50 and  75 pe r  cent shade levels  were 110, 90 and  79 

pe r  cen t ,  r e s p e c t i v e l y ,  of  the up ta k e  at  0 p e r  cent shade .

The phospho rus  u p ta k e  was also found  to fo l l o w  a s i m i l a r

p a t t e rn  as th a t  fo r  n i t r o g e n ,  the  u p ta k e  at  25, 50 and  75 pe r  cent

shade be ing  103, 68 and  59 pe r  cent ,  r e s p e c t i v e l y ,  of  the u p ta k e  at

0 p e r  cent  shade.

The u p ta k e  o f  po tass ium  was also h ig h e r  und e r  lower l i g h t  

in te n s i t ie s  compared to open.  Up take  was the  h ighes t  und e r  25 pe r  cent

shade a n d  then decreased.  However,  the u p ta k e  was more in

75 pe r  cen t  shade th a n  in 50 p e r  cent shade.

There was w ide  v a r i a t i o n  between morpho types  in the u p ta k e  of  

a l l  the th ree  n u t r i e n t s .  The va lu e s  range d  from 41.52 kg  ha  ̂ to

142.93 kg  ha  ̂ f o r  n i t r o g e n ,  8.53 kg  ha ** to 25.39 kg  ha  ̂ fo r

- 1  - 1phospho rus  and  216.26 kg  ha to 749 kg  ha f o r  po tass ium .
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T ab le  14 Ef fec t  o f  shade on to ta l  u p ta k e  o f  n i t r o g e n ,  phospho rus  and 
po tass ium  and  on the contents  o f  s ta rc h  and  o x a l i c  a c id

_1
Uptake  (k g  ha ) S ta rch  O x a l i c  a c id

Treatments  ---------------------------------------------------------------------------------------------------
N P K (per  cen t )  (p e r  cent )

Shade levels  (%)

T 1 (0) 87.3 19.8 398.0 28.6 0.39

T2 (25) 96.3 20.3 440.1 26.4 0.34

T3 . (50) 78.6 13.5 379.1 27.6 0.28

Ta (75) 69.2 11.6 408.1 21.6 . 0.31

Morphotypes

Mi 84.0 18.6 410.1 24.6 0.34

M2 107.2 19.8 749.0 25.2 0.38

m ? 41.5 8.5 216.3 26.5 0.37

M8 57.2 13.2 322.6 21.4 0.29

m 9 76.7 15.1 318.9 30.6 0.28

M10 90.1 16.9 397.4 29.4 0.30

M12 71.6 13.8 308.7 25.4 0.33

M 17 69.5 18.3 367.6 28.9 0.36

M15 99.2 19.2 435.2 24.8 0.31

M 16 142.9 25.4 673.1 27.9 0.37

Sree Rashmi 71.5 13.0 342.8 22.0 0.34



4 .2 .3  S ta rch  content  o f  tube rs  (T a b le  14)

In g e n e ra l ,  co locas ia  grown w i th o u t  shade  y ie ld e d  t u b e rs  w i t h

h ig h  s ta rc h  content  f o l low e d  by  tha t  a t  50 and  25 pe r  cent shade  leve ls .

The ex ten t  o f  decrease as compared to the  open at  25, 50 and

75 pe r  cent shade  were 8, 3 and  24 p e r  cen t ,  r e s p e c t i v e l y .

The s ta rc h  con ten t  o f  d i f f e r e n t  m orpho types  ra n g e d  f rom 21.4 

(M? ) to 30.6 (Mg) pe r  cen t .

4 .2 .4  O x a l i c  a c id  con ten t  (T a b le  14) 3

A dec reas ing  t re n d  in o x a l i c  a c id  con ten t  was obse rved  w i th  

increase in i n te n s i t y  o f  s h a d in g .  The h ighes t  v a l u e  was reco rded  in 

the open.  The ex ten ts  o f  decrease as compared to open at  25, 50 and 

75 p e r  cent shade  were 13, 28 and  21 p e r  cen t ,  r e s p e c t i v e l y .  The range  

o f  mean o x a l i c  a c id  content  was from 0.28v. to 0.38/.  in the d i f f e r e n t  

m orpho types .

4 .3  Cook ing q u a l i t y

A l l  the  morphotypes  t r i e d  had  e d ib l e  t u b e rs .  Compar ing

between m orpho types ,  M? , Mg, Mg and  M12 had  s l i g h t  a c r i d i t y .

Morphotypes M^g, M^,. and  M^g were o f  Co locas ia  escu len ta  v a r .  

escu lenta  t y p e  a nd  they  p rodu ced  la rg e  mother  corm.  T h e i r  mother 

corms a lso  h a d , good cook ing  q u a l i t y .
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4 .4  Disease in t e n s i t y

Inc idence  of  co locas ia  b l i g h t  was no t iced  o n ly  un d e r  shaded 

c o n d i t io n  and  it was kep t  und e r  check by  p e r io d ic  s p r a y s  o f  Bordeaux 

m ix tu re .
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DISCUSSION

Results  in d ic a te d  th a t  the to ta l  t u b e r  y i e l d  as w e l l  as cormel
tow inlci'isiiy

y i e l d  inc reased upto  the Kght. shade of  25 pe r  cent and  then decreased.  

The to ta l  t u b e r  y i e l d  at 25, 50 and  75 pe r  cent shade leve ls  expressed 

as percen tage  of  t h a t  in the open were 111, 97 a n d  83 pe r  cent

( A n a l y s i s  1) and  102, 89 and  78 pe r  cent ( A n a l y s i s  2 ) .  Though the

ex ten t  of  dec l ine  in y i e l d  was s i g n i f i c a n t  at  the  in tense shade level of 

75 pe r  cent  the crop s t i l l  gave  a s u b s t a n t i a l  y i e l d  of  78-83 pe r  cent at  

t h i s  shade i n te n s i t y .  .■ As y i e l d  tends to., be h ig h e r  at

c e r t a in  level of  shade than  in the open co locas ia  appea rs  to f a l l  in the

ca tego ry  of  shade 1 lo v ing  p l a n t s .  But th e  response of  d i f f e r e n t  

morphotypes to l i g h t  i n te n s i t y  was v a r i a b l e .  The morpho types  M^,

Mg, Mg, M12 and  Sree Rashmi had  the h ighes t  y i e l d  und e r  shaded

c o n d i t io n  and  hence can be c la s s i f i e d  as shade lo v in g .  In the case o f

^ 2 ’ ^ 1 5 ’ ^16 anc* ^17  t ^16 h i Shest y i e l d  was reco rded  in the open.  Bai  

and  N a i r  (1982) c a tego r is ed  co locas ia  as shade t o le r a n t  as the 

pe rcen tage  y ie ld s  were g r e a te r  than  the pe rcen tag e  l i g h t  i n te n s i t y  

rece ive d .  F o l lo w in g  t h i s  c l a s s i f i c a t i o n ,  these f o u r  morpho types  w i l l  a lso 

come under  the  c a te g o ry  o f  shade t o le r a n t  p l a n t s .

Most o f  the morpho types  pe r fo rm ed  b e t te r  unde r  25 pe r  cent 

shade than  in the open.  T h is  can be e x p la i n e d  as due to the h i g h e r

ra te  of  p h o to s y n th e s is ,  as in d ic a te d  by  ‘ the h ighes t  d r y m a t te r  

accum u la t ion  coup led  w i t h  the h ighes t  h a rv e s t  index  reco rded  at  t h i s  

level, o f  s h a d in g .  Though the be t te r  pe r fo rm ance  of  co locas ia  unde r  

shade th a n  in the open is not repo r te d  e lsewhere ,  Ba i  (1981) cou ld



(1958) e x p la in e d  the be t te r  pe r fo rm ance  of  some c rops  un d e r  shade than

in the open due to the reason t h a t  the re  is of ten a th re s h o ld

i l l u m in a t i o n  in te n s i t y  beyond w h ic h  the s tomata  o f  shade lo v in g  p l a n t s

tend to c lose.  T h is  may be one o f  the reasons f o r  b e t te r  pe r fo rm ance  
low intensity

of co locas ia  u n d e r ^ s h a d e .  Besides t h i s  the c h l o r o p h y l l  con ten t  and  leaf  

area  o f  co locas ia  were h ig h e r  und e r  shaded c o n d i t i o n ,  w h ich  a re  some

a d a p t i v e  mechanisms of  p l a n t s  f o r  shaded env i ro nm en ts .

The d r y m a t te r  accum u la t ion  by  p l a n t s  fo l low ed  the same t re n d  

as th a t  o f  to ta l  t u b e r  y i e l d  and  the pe rcen tage  va lu e s  at 25, 50 and

75 pe r  cent  shade levels were 108, 87 and  75 pe r  cent ( A n a l y s i s  1) of 

the d r y m a t te r  accum la t ion  at  f u l l  i l l u m in a t i o n .

- The h ighes t  v a lu e  o f  h a rv e s t  index was a lso  recorded  at  l i g h t  

shade of  25 pe r  cen t .  Hence i t  appea rs  th a t  the t r a n s  locat ion of  

c a rb o h y d ra te  to economic p a r t  was in c reased  by  l i g h t  s h a d in g .  At 

medium and  h ig h  shade leve ls ,  h a rv e s t  index decreased due to decreased 

tube r  y i e l d  toge ther  w i t h  a more or  less cons tan t  hau lm  y i e l d .  The 

pe rcen tage  decrease in t u b e r  y i e l d  at  these shade leve ls  compared to 

y i e l d  at 25 pe r  cent shade level were 13 and  25 pe r  cent r e s p e c t i v e l y .  

As the d r y m a t t e r  accum u la t ion  a lso tended to decrease as a r e s u l t  of  

s h a d in g  i t  can be in fe r r e d  tha t  the  p h o to s y n th e t i c  mechanism as we l l  

as p a r t i t i o n i n g  o f  pho tosyn th a te s  were a f fec ted  b y  s h a d in g  However,  

Ba i  (1981) obse rved  t h a t  in co lo c a s ia  o n ly  the ph o to s y n th e t i c  mechanism 

is a f fe c ted  due to s h a d in g .

o b t a i n  y i e l d  c o m p a r a b le  to open a t  25 p e r  cen t  s h a d e  le v e l -  H a r d y



The s ha re  o f  corm y i e l d  to the to ta l  t u b e r  y i e l d  showed a 

p ro g re s s iv e  increase w i t h  increase in i n te n s i t y  of  s h a d in g .  The va lu e s  

of  pe rcen tage  share  of  corm y i e l d  to the t o ta l  t u b e r  y i e l d  were 13, 17,

19 and  23 pe r  cent ( A n a l y s i s  1) and  18, 23, 26 and  30 pe r  cent

( A n a l y s i s  2) at  0, 25, 50 and  75 pe r  cent shade ,  r e s p e c t i v e l y .  The 

genera l  inc rease  in corm y i e l d  in A n a l y s i s  2 is due to the in c lu s io n  o f  

the two morphotypes and  in w h ich  the corm y i e l d  c o n t r i b u te d

about  43 p e r  cent to the to ta l  t u b e r  y i e l d .  In the res t  o f  the

morpho types ,  the s ha re  o f  corm y i e l d  to the t o ta l  t u b e r  y i e l d  was, on 

an a v e rag e ,  17 p e r  cent o n l y .

The r e la t i o n s h ip  between shade leve ls  and  c h l o r o p h y l l  content  

of  co locas ia  morphotypes was d i re c t  a nd  these r e s u l t s  were in agreement  

w i th  g en e ra l  t r e n d  of  r e s u l t s  o f  such s t u d y .  In co lo c a s ia  ( B a i ,  1981), 

g i n g e r  and  t u rm e r i c  (B a i ,  1981 and  Va rughese ,  1989) no t iced  inc reased 

c h l o r o p h y l l  content  under  shaded c o n d i t i o n s .

P la n t  c h a r a c te r s  l i k e  p l a n t  h e ig h t  and  g i r t h  at  the c o l l a r  

showed a s teady  increase w i th  decrease in l i g h t  i n te n s i t y  w h i l e  the

number o f  t i l l e r s  and  number  of  leaves decreased.  The increase in

p l a n t  he igh t  unde r  shade has e a r l i e r  been re p o r te d  in c rops  l i ke  

g i n g e r ,  t u rm e r i c  (Ba i  and  N a i r , '  1982 and  Va rughese ,  1989), cassava  

(Ramanujam et_ a k , 1984 a nd  Sreekumar i  et_ a k , 1988) etc .  Bai  (1981)

observed  th a t  in co locas ia  p l a n t  h e ig h t  was una f fec ted  by  s h a d in g .

However,  s i g n i f i c a n t  increase in p l a n t  h e ig h t  due to s h a d in g  was noted



in the p resen t  s t u d y .  The d i f fe rences  in the p a t t e rn  of  the re s u l t s  in 

these two s tud ies  have a r is e n  p resum ab ly  f rom the v a r i e t a l  d i f f e rences .  

The p r im a r y  reason fo r  the decrease in the  number  of  leaves und e r  

shade appea rs  to be because of  s h a d e - in d u c e d  decrease in t i l l e r i n g .  

Low t i l l e r i n g  unde r  low l i g h t  in te n s i t ie s  is repo r te d  a lso in c'rops l i ke  

g in g e r  and  t u rm e r ic  { B a i ,  1981 and  Va rughese ,  1989), wheat ( F r i e n d ,  

1965) etc.

One of  the main  o b je c t i v e s  o f  the p resen t  s tu d y  was to f i n d  out 

whe the r  the re  ex is ts  a p p re c ia b le  in te r  v a r i e t a l  d i f f e rences  in shade 

response and i f  they do, to select  v a r i e t i e s  f o r  d i f f e r e n t  shade 

in te n s i t ie s .  S i g n i f i c a n t  i n te ra c t io n  e f fec ts  were no t iced o n ly  when the 

da ta  were a n a ly s e d  b y  d e le t in g  th ree  s u b p lo t s .  As some o f  the 

morphotypes were not p la n te d  in a l l  r e p l i c a t i o n s  s t a t i s t i c a l  a n a l y s i s  

i n c lu d in g  a l l  the r e p l i c a t i o n s  and  subp lo ts  was not p o s s ib le .  Based on 

the t o ta l  t u b e r  y i e l d ,  the best morphotypes fo r  each o f  the shade leve ls 

are as fo l low s  ( A n a l y s i s  1).

0 per  cent shade  -  Sree Rashmi and

25 p e r  cent shade -  M , Sree Rashmi,  M . „  and  MDc, 1 ( O

50 pe r  cent shade  -  M in Sree Rashmi and  M.10, M2 1

75 pe r  cent shade -  M2 , M 10, Sree Rashmi a nd  Mg

Of these,  M2 and  Sree Rashmi were reckoned as the same 

morpho type ,  Sree Rashmi be ing  a se lec t ion  f rom the M orpho type  M„,  

re leased  by  CTCR1, Sreekar jyam. As o u t y ie ld e d  Sree Rashmi in a l l
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cases Sree Rashmi is to be e x c luded  from the l i s t  o f  s u p e r i o r  t y p e s ,  thus  

le a v in g  the morphotypes  M^, Mg , Mg , and  as the  s u p e r i o r

ones t h ro u g h  A n a ly s i s  1. T h is  l i s t  is a p p a r e n t l y  incomple te  as th ree  o f  

the morphotypes  were not i n c lu d e d  in A n a l y s i s  1. Se lect ion o f  s u p e r i o r  

types  f o r  d i f f e r e n t  shade leve ls  is not s t a t i s t i c a l l y  sound u s ing
f

A n a l y s i s  2 as in te ra c t io n  ef fec t  was not s i g n i f i c a n t .

Comparison '  o f  the  o v e r a l l  mean y i e l d  v a lu e s  w o u ld  in d ic a te

tha t  M.j, ^ i q *  M t7 , and  a re  the  s u p e r i o r  m orpho types .  Out

of  these, and  a re  common to bo th  se lec t ions .  Others

are  Mn , IVL, and  As th e  y i e l d  o f  M 1C. and  were v e r y  much8 ’ 9 ’ 15 16 15 16 3

h ig h e r  compared to Mg and  Mg these two may be in c lu d e d  in the l i s t  of  

s u p e r i o r  t ypes  and  Mg and  Mg e x c lu d e d .  The f i n a l  se lec t ion  f o r  f u r t h e r  

te s t i n g  may,  thus ,  in c lu d e  ^ 17’ ^15  anc* ^ 16*

The u p ta k e  o f  n u t r i e n t s  fo l low e d  the same expected t re n d  as 

th a t  o f  d r y m a t t e r  a c c u m u la t io n ,  w i t h  the h ig h e s t  u p ta k e  va lu e s  o f  a l l  

the th re e  f e r t i l i z e r  n u t r i e n t s  reco rded  at  the  l i g h t  shade  o f  25 p e r  cen t .  

The q u a n t i t i e s  o f  n i t r o g e n  and  po tass ium  were more in the hau lm  

compared to t u b e rs  whereas phosphorus  was more in t u b e r s .  In g e n e r a l ,  

the n u t r i e n t  contents  in hau lm  a nd  t u b e r  were h ig h  u n d e r  shaded
t

c o n d i t io n  compared to open.  The o n ly  excep t ion  was in the case o f  

phospho rus  content  o f  t u b e r ,  where  the  - lowest v a l u e -  was reco rded  at 

75 pe r  cent shade .  The h ighes t  contents  were reco rded  at  25 p e r  cent 

shade in the case o f  n i t r o g e n  a nd  pho sp h o ru s .  The t re n d  in the case o f
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po tass ium  was one o f  increase w i t h  increase in shade i n t e n s i t y .  

C a lc u la te d  as pe rcen tage  of  the u p ta k e  in the open,  the  crop removal  o f  

n i t r o g e n ,  phosphorus  and  po tass ium  at 25, 50 and  75 pe r  cent shade

were 110, 90 and  79, 103, 68 and  59 and  111, 95 and  103, r e s p e c t i v e l y .  

I t  may the re fo re  be conc luded  th a t  the req u i re m e n t  of  n i t r o g e n  and 

potass ium at 25 pe r  cent shade w i l l  be a ro u n d  110 pe r  cent o f  t h a t  in 

the open c o n d i t i o n .  U n l i k e  in the case of  po tass ium ,  a d r a s t i c  

re d u c t io n  in the u p ta k e  o f  phosphorus  and  n i t r o g e n  was not iced at 

in tense shade leve l .  Hence the  req u i re m e n t  of  n i t r o g e n  su p p le m e n ta t io n  

may be a ro u n d  79 p e r  cent of  t h a t  in the open at  75 pe r  cent shade.  

The phosphorus  requ i re m en t  at  50 and  75 per  cent shade may be a ro u n d  

68 and  59 p e r  cent o f  t h a t  in the open,  r e s p e c t i v e l y .

The r e s u l t s  i n d ic a te  th a t  the re  is scope fo r  b r i n g i n g  down the 

n i t r o g e n  a p p l i c a t i o n  ra te  at  in tense shade level  a nd  phosphorus  

a p p l i c a t i o n  r a te  at  bo th  medium a nd  in tense shade leve ls .  The 

fe r t  iI ize r doses fo r  l i g h t  shade level shou ld  be, however ,  s l i g h t l y  r a i s e d .

The s ta rc h  content  o f  the t u b e rs  showed a p r o g r e s s i v e  decrease 

w i t h  s h a d in g  f rom a mean o f  28.6 to 21.6 p e r  cen t .  Decreased 

c a r b o h y d ra te  level  due to s h a d in g  is repo r te d  in leaves and  roots o f  

F icus b e n ja m in a  ( M i l k s  et_ a I . , 1979). The o x a l i c  a c id  content  was a lso 

h ig h  in the t u b e rs  grown in the open.

The s a l i e n t  fea tu re s  f rom the above d iscuss ion  may be 

summar ised as fo l low s .
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As the  o v e r a l l  pe r fo rm ance  o f  the crop was b e t te r  un d e r  shade than

in the open, t h i s  c rop  may be cons ide red  as shade lo v in g .  Th is

makes it  h i g h l y  s u i t a b le  fo r  i n t e r c r o p p in g  in coconut  g a rd e n s .

Six morphotypes M2 , M 1C)J M 1?, M 15 and  M16 a re  se lec ted as

g e n e r a l l y  s u p e r i o r  fo r  a l l  shade s i t u a t i o n s .

There  was a m a rg in a l  n o n - s i g n i f i c a n t  inc rease in y i e l d  because of

loW lV\(£»iS(-(y I . .
hrgM s h a d in g  and  y i e l d  was reason ab le  even und e r  the in tense 

shade of  75 pe r  cent .

The crop requ i rem en t  o f  f e r t i l i z e r  n u t r i e n t s  appea rs  to be s l i g h t l y  

h ig h  un d e r  m i ld  shade where y i e l d  is the h ig h e s t .  The

requ i rem en t  of  po tass ium does not a p p e a r  to be v e r y  much a f fe c ted  

by  s h a d in g .  There  is scope fo r  b r i n g i n g  down n i t r o g e n  f e r t i l i z e r

at in tense shade level and  phospho rus  at  bo th  medium and  in tense 

shade leve ls .

A re d u c t io n  in s ta rc h  con ten t  was obse rved  w i t h  s h a d in g  w i th  

a p p re c ia b le  de c l in e  unde r  75 pe r  cent shade.

The o x a la te  content  was h ig h e r  in co lo c a s ia  g rown  in open.
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SUMMARY

A f i e l d  expe r imen t  was des igned  f o r  sc reen ing  d i f f e r e n t  

morphotypes of  co locas ia  fo r  shade to le ran c e  d u r i n g  the y e a r  1989-90 at 

the Col lege of  Hort  icu I tu re ,  Vel l a n i k k a r a ,  T h r i s s u r ,  K e ra la ,  I n d i a .  The 

o b jec t ives  o f  the s tudy  were to select  morphotypes s u i t a b l e  fo r  v a r y i n g  

shade leve ls  and  to s tudy  the changes in q u a l i t y  o f  economic produce

induced by  s h a d in g .

O bserva t ions  on v a r io u s  p l a n t  c h a ra c te r s  were reco rded  to

assess the  per fo rm ance  of  the crop un d e r  shade.  Chemical  s tud ie s  were

also taken  up to assess the content  and  u p ta k e  o f  f e r t i l i z e r  n u t r i e n t s  

and  the q u a l i t y  changes.

The re s u l t s  of  the expe r imen t  a re  summar ised below:

The to ta l  t u b e r  y i e l d  was the h ighes t  un d e r  l i g h t  shade of

25 pe r  cen t .  Most o f  the morphotypes  a lso  recorded  the h ighes t  y i e l d  at

t h i s  shade leve l .  As the o v e r a l l  pe r fo rm ance  o f  the crop was be t te r

under  shade than  in the open,  co locas ia  was c la s s i f i e d  as a shade

lo v ing  c ro p .  The o v e r a l l  mean y ie ld s  at  25, 50 and  75 pe r  cent shade

levels  were 111, 97 and  83 pe r  cent r e s p e c t i v e ly  of  the y i e l d  in the

open.  Based on y i e l d  pe r fo rm ance  the morphotypes M , M „ ,  MQ, MQ,i /  o y

M 1q, M 12 and  Sree Rashmi were c lassed  as shade lo v ing  and

M1C and  M 1c as shade t o le r a n t .
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The h ighes t  v a lu e s  o f  h a rv e s t  index a nd  d r y m a t t e r  p ro d u c t io n  

were a lso recorded at 25 pe r  cent shade le v e l .  There  was no 

s i g n i f i c a n t  d i f fe re n c e  in hau lm  y i e l d  at  d i f f e r e n t  shade  leve ls .

V a r i e t a l  d i f fe rences  were s i g n i f i c a n t  in respect of  a l l  the 

g ro w th  and  y i e l d  pa ram e te rs .

The e f fec ts  of  shade on p l a n t  h e ig h t ,  g i r t h  at  the c o l l a r  and 

c h l o r o p h y l l  content  were p o s i t i v e  whereas  those on number  of  t i l l e r s  and 

number of  leaves were n e g a t i v e .

The h ighes t  content  and u p ta k e  of  a l l  the th ree  f e r t i l i z e r  

n u t r i e n t s  were recorded at  25 p e r  cent shade leve l .  The u p ta k e  o f  

n i t r o g e n ,  phosphorus  and  po tass ium at t h i s  level  of  shade was 110, 103 

and  111 pe r  cen t ,  r e s p e c t i v e ly  of  the u p ta k e  at  0 pe r  cent shade .  With 

f u r t h e r  increase in s h a d in g ,  u p ta k e  of  a l l  the n u t r i e n t s  decreased.  Th is  

decrease was on ly  m a r g in a l  in the case of  po tass ium .

Colocas ia  grown in the open had  the h ighes t  s t a r c h  and  o x a l i c  

a c id  contents .

Six  morphotypes M ^ , M,,, M^Q, M16 and  were selec ted

as g e n e r a l l y  s u p e r i o r  fo r  a l l  shade s i t u a t i o n s .

The f o l l o w in g  morphotypes were se lec ted f o r  the  v a r y i n g  shade

leve ls .



0 per cent shade - M 16’ M 17’ M15

25 per cent shade "  M2 ’ Sree Rashmi,  M17’ M8

50 per cent shade -  M10 ’ M !6 * M2 ’ 5ree Rashm

75 per cent shade -  M2 ’ M 16’ M10’ Sree Rashm
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Appendix  I Meteorological  data for the crop per iod  (7.5.1989 to 3 0 . 1 2 . ’ 89)

Week
No.

Month and  date Temperature °C 

Max.  Min.

Soil temperature °C 
at 5 cm

FN AN

Rain
mm

Humidi ty
%

Sunshine
hours

19 May 7-13 34.5 24.5 27.3 41.4 0 .2 72 8.0

20 14-20 34.0 25.1 27.9 40.0 0.8 73 8.1

21 21-27 32.1 23.6 26.7 33.8 0.1 78 4.0

22 May 28-June 3 32.1 24.4 27.2 32.2' 0 .6 76 4.6

23 4-10 29.2 22.5 25.0 31 .2 1.5 87 3.5

24 11-17 29.3 22.9 25.3 31.0 20.4 88 3. 1

25 18-24 29. 1 22.5 25.0 30.3 26.7 89 2.5

26 June 25 - Ju ly  1 28.8 22.5 24.8 30.5 171.6 86 3.3

27 2-8 30.9 23.8 26.3 35.0 16.4 81 7.5

28 9-15 29.6 23.8 26.9 33.3 30.5 84 5.6

29 16-22 28.1 22.9 25.9 29.8 162.6 91 0.8

30 23-29 27.1 22.3 24.5 30.1 350.8 90 1.4

31 J u ly  3 0 - Aug .5 30.4 23.5 26.6 33.9 37.3 80 6.9

32 6-12 29.4 23.3 26.5 31.9 56.7 84 5.4

33 13-19 28.3 22.6 25.5 29.3 139.9 89 » 2.7

34 20-26 29.9 23.1 25.9 31.3 62.9 82 ■ 6.4

35 Au g.2 7 -5ept .2 29.3 23.3 25.6 31.7 32.5 83 6.3

36 3-9 30.0 22.9 26.3 33.2 3.4 78 7.2

37 10-16 30.3 22.8 26.4 32.1 63.8 81 8.0

38 17-23 29.3 23.2 26.1 30.4 66.6 86 3.3

39 24-30 29.6 23.3 25.7 33.3 36.0 84 3.5

40 Oct.  1-7 31.0 22.6 25.9 37.0 112.0 81 7.8

41 8-14 30.3 22.7 25.6 36.4 114.6 82 5.7

42 15-21 31 .4 23.3 25.7 32.1 13.2 78 6.8

43 22-28 31 .6 23.3 25.5 34.4 81.3 81 5.8

44 Oct .29 -Nov .4 31 .2 23.4 25.7 35.9 19.8 74 5.4

45 5-11 32.4 23. 1 25.0 41.3 4.1 67 8.3

46 12-18 32.4 24.0 26.0 40.8 4 .0 65 7.1

47 19-25 32.8 21.1 24.2 41.0 0 53 9.5
48 N o v . 2 6 -D e c .2 32.8 23.0 25.9 41 .9 0 61 10.5
49 3-9 32.9 23.9 26.3 41.4 0 57 9.6
50 10-16 32.3 23.0 25.2 40.3 0 60 9.6
51 17-23 32.4 22.6 25.0 40.2 0 61 9.7
52 24-31 33,4 22.7 26.4 43.9 0 62 9.4

Source:  Agromet O b se r v a to ry ,  College of Ho rt icu l ture ,  Vel la n tk k a r a .*

J



A p p e n d i x  I I  A n a l y s i s  o f  v a r i a n c e  f o r  p l a n t  h e i g h t  a n d  n u m b e r  o f  t i l l e r s  o f  c o l o c a s i a  m o r p h o t y p e s

Mean squa re s

Source DF P lan t h e ig h t Number of t i l l  e rs

60 DAP 
(1)

60 DAP 
(2)

120 DAP 

(1)

120 DAP 
(2)

60 DAP 

(1)
60 DAP 

(2)
120 DAP

( D

120 DAP 
(2)

Rep I ica t  ion (1) 3 820.1 * 792.4 0 .5 0.8

(2) 1 1013.2 157.8 2.4 0.1

Main  p lo t (1) 3 542 7 .4 * * 1757.4** 3 .5 8.1 *•*

(2) 3 4575.8* 14283.6** 4 .2 9 .6

E r r o r  (a) (1) 9 152.8 310.6 1 .2 1.7

(2) 3 191.3 314.3 1.1 4 .9

Subp lot (1) 7 301.7 * 2 0 6 6 .6 * * 1 6 .9 * * 9.  9 * *

(2) 10 2 6 5 .3 * * 1231 .7** 4 . 0 * * 7 . 2 * *

1n te ra c t  ion (1) 21 77.0 180.8 0.6 2 .4 *

(2) 30 63.8 166.0 1 .2 2 .00

E r r o r  {b ) (1) 84 51.8 104.3 0.7 1.2

(2) 40 55.9 92.4 1 .0 1 .0

*  S i g n i f i c a n t  at  5 pe r  cent

* *  S i g n i f i c a n t  at  1 p e r  cent level

(1) Data a n a ly s e d  b y  d e le t i n g  th re e  s u b p lo t s  ̂ 12’ ^15  anc* ^16^

(2) Da ta  a n a ly s e d  b y  d e le t i n g  two r e p l i c a t i o n s



A p p e n d ix  I I I A n a l y s i s  of  v a r i a n c e  fo r  number 
c o l l a r  of  co locas ia  morphotypes

of leaves and g i r t h  at the

Number of  leaves G i r th  at  the  c o l l a r

Source DF 60 DAP 60 DAP 120 DAP 120 DAP 60 DAP 60 DAP 120 DAP 120 DAP

(1) (2.) (1) (2) ( D  (2) (1.) (2)

t

Rep I ica t  ion ( D 3 9.5 16.6 16.7 2.10

(2) 1 26.4 10.2 18.8 3.3

Main  p lo t (1) 3 2.4 8.0 5 5 .9 * * 125 .8**

(2) 3 5 .4 51.00 39.2 83.0

E r r o r  (a) (1) 9 1.6 12.1 - 3 .4 8.5

(2) 3 1.4 9.5 4.9 20.6

Subp lot ( D 7 25.4*
J*

6 7 . 6 * * 3 5 .1 * * 9 5 . 2 * *

(2) 10 9 .1 * *  52 .3* * 21.5* 7 3 . 8 * *

In te ra c t  ion (1) 21 1.9 11 .8 2.6 ' 8 . 3 * *

(2) 30 1.7 ' 10.8 2.7 5.8

E r r o r  (b) (1) 84 1.8 10.8 2.8 3.8

(2) 40 1.3 9.0 3.5 4.1

*  S ig n i f i c a n t  at  5 pe r  cent level

* *  S i g n i f i c a n t  at  1 p e r  cent level

(1) Data a n a ly s e d  by  d e le t in g  th ree  su b p lo ts  ( M12’ M 15 and  ^16^

(2) Data  a n a ly s e d  by  d e le t i n g  two r e p l i c a t i o n s



A p p e n d i x  IV A n a l y s i s  o f  v a r i a n c e  f o r  d r y m a t t e r  p r o d u c t i o n ,  h a u lm  y i e l d  a n d

h a r v e s t  i n d ex  o f  c o lo c a s ia  m o rp h o ty p e s

Source DF

Mean squa re s

D ry m a t te r  p ro d u c t io n  Haulm y i e l d Harves t index

(1) (2) (1) (2) (1) (2)

Rep 1 ica t  ion (1) 3 2180.6 0 .2 ' 0.002

(2) 1i 269.2 0.05 0.002

Main p lo t (1) 3 - 29204.6** 0.4 0 .025*

(2) 3 21531.8** 0.05 0.032

E r r o r  (a) (1) 9 ' 1257.0 0 .2 0.006

(2) 3 175.0 0 .2 0.006

Subp lot (1) 7 22360.3** 0 .6 * * 0 .028*

(2) 10 16348.4** 1 .0 * * 0 .0 1 5 * *

1 n te rac t  ion (1) 21 6643.9** 0 .3 * * 0.004

(2) 30 4135.4 0.1 0.004

E r r o r  (b ) (1) 84 1722.8 0.1 0.003

(2) 40 2893.6 0.2 0.002

*  S i g n i f i c a n t  at  5 pe r  cent level

* *  S i g n i f i c a n t  at  1 pe r  cent leve l

( 1) Da ta a n a ly s e d  by  d e le t in g  th ree  subp lo ts  ^15  anc* ^16^

(2) Da ta  a n a ly s e d  by  d e le t in g  two r e p l i c a t i o n s
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A p p e n d i x  V A n a l y s t s  o f  v a r i a n c e  f o r  co rme l  y i e l d ,  co rm y i e l d  a n d  t o t a l
t u b e r  y i e l d  o f  c o lo c a s ia  m o r p h o t y p e s

Source

■

DF

Mean squa res

Cormel y i e l d Corm y i e l d To ta l  y i e l d

(1) (2) (1) (2) (1) (2)

Rep 1 ica t  ion (1) 3 ■ 69.9 0.9 88.0

(2) 1 92.1 8.7 53.6*

Main  p lo t (1) 3 3 0 2 .9 * * 2 1 .7 * * 3 0 4 .0 * *

(2) 3 291.8* 14.7 229 .1 * *

E r r o r  (a ) (1) 9 25.92 2.5 31.0

(2) 3 17.5 8.7 4 .9

Subp lot (1) 7 556 .1 * * ' 5 8 .8 * * 7 5 3 .8 * *

(2) 10 2 3 6 .8 * * 111 .9** 3 4 8 .8 * *

1n te ra c t io n (1) 21 129 .4* * 3.7 134 .9**

(2) 30 71.7 3.7 81.2

E r r o r  (b ) (1) 84 39.5 2.9 46.6

(2) 40 54.0 9.6 80.0

*  S i g n i f i c a n t  a t  5 pe r  cent level

* s,: S i g n i f i c a n t  at  1 pe r  cent level

(1) Data a n a ly s e d  by  d e le t in g  th ree  s u b p lo ts  (M 12, M 15 and

(2) Da ta  a n a ly s e d  by  d e le t in g  two r e p l i c a t i o n s
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ABSTRACT

The p resen t  s tudy  'S c re e n in g  o f  d i f f e r e n t  morphotypes of  

co locas ia  f o r  shade to le rance '  was conducted d u r i n g  May 1989 to June 

1990 at  the  Co l lege o f  H o r t i c u l t u r e ,  Vel l a n i k k a r a ,  T h r i s s u r ,  K e ra la ,  

I n d i a .  The expe r imen t  was l a i d  ou t  in a s p l i t  p lo t  des ign  w i t h  f o u r  

rep l ica t  io ns .

E leven morphotypes  of  co locas ia  were r a i s e d  at  shade leve ls  o f  

about  0, 25, 50 and  75 p e r  cen t .  For  p r o v i d i n g  shade,  p a n d a l s  were 

erected on wooden f rames and  covered w i t h  .u n p la i t e d  coconut f ron ds  to 

p r o v id e  r e q u i r e d  levels  o f  shade .  These were covered on a l l  s ides  a lso 

le a v in g  a c le a ra n c e  o f  1 m from g ro u n d  leve l .  L I -190 SA Quantum 

Sensor and  LI -191 SA L ine  Quantum Sensor were used f o r  a d j u s t i n g  the 

shade in te n s i t ie s  a p p r o x im a te ly  to the des i red  leve ls .

Most of  the co locas ia  morpho types  recorded  the  ^highest y i e l d  at 

25 pe r  cent shade and  hence t h i s  c rop is to be c lassed  as shade  lo v in g .

However there  were s u b s t a n t i a l  d i f fe rences  in v a r i e t a l  responses 

to shade and  in the morpho types  M? , Mg , Mg , M 1Q, a nd  Sree

Rashmi y i e ld s  were h ig h e r  und e r  shaded c o n d i t io n  than  in the open.  In

M2* M 15’ M 16 and  M1? y ie |d s  were h ig h e r  in the  open and  there  was 

s teady dec l ine  w i t h  in c re a s in g  shade i n t e n s i t y .  Ha rves t  index and  

d r y m a t te r  accum u la t ion  were found  to be the h ighes t  unde r  25 pe r  cent



shade leve l  in most of  the m orpho types .  But the h ighes t  s t a r c h  and 

o x a l i c  a c i d  contents  were in the tube rs  f rom the open.  Six morphotypes

a nd  were selec ted as g e n e r a l l y  s u p e r io r  fo r

a l l  shade s i t u a t i o n s .
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