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INTRODUCTION

Although coconut Is assigned the status o f  a plantation 

crop in  our country# i t  is  essentia lly  a crop o f  small and 

marginal farmers. The average s iz e  o f coconut garden i s  0.22 ha 

and more than 98S4 o f the holdings are le s s  than 2 hectares. 

Consequently the income front coconut alone is  qu ite  in su ffic ien t 

to  sustain the dependait fa m ilies . Further the so le  crop o f 

coconut does not provide adequate on-farm employment even fo r  

the fam ily labour* Hence to  generate additional income from 

the lim ited  land holdings, intercropping in  coconut gardens is  

a common p r a c t ic e . q The small s iz e  o f  the holdings m^ces i t  un

economical t o  the owners to  invest la rge amounts to  in s t a ll  

ir r ig a tio n  fa c i l i t ie s *  As a resu lt in  most o f the coconut 

gardens rain fed  tuber crops l ik e  cassava and yams are preferred 

as intercrops* Another important reason fo r  the popularity o f 

tuber crops, esp ecia lly  cassava as an in tercrop  in  coconut garden, 

is  that# \ iiile  the coconut gives the cash income fo r  the farmer# 

the cassava tubers p a rt ia lly  meet the food  requirement o f the 

family* Nouadays# there is  added in terest in  cassava since i t  

serves as raw material fo r  animal feed, starch and sago industry 

and f o r  production o f alcohol*



Kri&na Marar (1964) studied the extent o f  in ter- cropping 

in  coconut gardens and stated that in  20% o f  the coconut gardens 
cassava uas found as an intercrop* From a vary recent survey 

i t  was reported that 40% o f  th e  cassava area in  Trivandrum 

d is tr ic t  is  under the upland coconut gardens (CTOlI, 1984)*

A very conservative estimate shows that about 1*5 lakh hectares 

o f  coconut gardens in  Kerala are intercropped with cassava# 

which con stitu te  about 50% o f  the to ta l area under cassava*

The e f fe c t  o f  intercropping cassava in  coconut gardens 

uas investigated by many research workers and reported that 

there uas no percep tib le  deleterious e ffe c t  on the productiv ity  

o f  coconut palms# due to  the above p ra ctice , provided both 

crops are separately and adequately manured- (Kannan and 

Nambiar# 1976; Gopalasundaram and N elliat# 1979)* Although 

Cassava i s  recommended as an intercrop in  coconut gardens (K.4U, 

1982)# information on optinum planting density# f e r t i l i s e r  

requirement etc* fo r  cassava grown as intercrop in  coconut 

gardens i s  very meagre* Basic information on growth# nutrient 

uptake and productivity  o f  cassava intercropped in  coconut 
gar dais Is also lacking*

The productivity  o f cassava intercropped in  coconut 

garden ranges from 40% to  50% o f  the so le  crop* Preliminary 

studies conducted from Central Tuber Crops Research In stitu te
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( CTCRI) indicated that the sink capacity o f  storage roots o f  

cassava grown under coconut shade i s  low, viien compared t o  that 

o f  shoot* In th is  connection i t  may be noted that several 

research tiorkers have reported the b en e fic ia l e f fe c t  o f  growth 

regulators, in  promoting translocation  of assim ilates t o  the 

storage organs in  tuber crops. Hence the pres3 11 study uas 

taken up uifch the follow ing  o b je c t iv e s ;

( i )  To determine the optinum planting density o f 
cassava fo r  intercropping in  coconut gardens.

( i i )  To assess the in fluence o f  grouth regulators on
the y ie ld  and quality  o f tubers o f  cassava in ter
cropped in  coconut gardens.

( i i i )  To study the growth, nutrient uptake and response
to  nitrogen, phosphorus and potassium by cassava
grown as intercrop in  coconut gardens.

Civ) To evaluate the productiv ity  and to  work out 
the economics o f  intercropping cassava under 
d ifferen t le v e ls  o f  f e r t i l i s e r  app lication .
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2. REVIEW OF LITERATURE

Very l i t t l e  Information on the performance o f cassava 
or other tropical tuber crops intercropped with plantation crops 
v is -a -v is  partia lly  shaded conditions is  available at present♦. 
Mast o f the published work relates to  cassava grown as sole 
crop in open f ie ld s . So the literature reviewed here mostly 
relates to  such studies* wherever available,the work on cassava 
cultivated under partia lly  shaded conditions {ie; also reviewed.

2*1 Varietal difference

The y ie ld  potential of cassava varieties d iffers  s ig n ifi
cantly depending upon environmental factors and management prac
t i c e s O n l y  a few essperiments on the varietal performance of 
cassava intercropped in coconut gardens had been reported.

Experiments were conducted by CTCRI to  test the perfor

mance o f some released hybrids and a few other promising lines 
o f cassava under intercropping in oooonut gardens at three 
locations v ia . , SreeKariyam, Balaramapuram and P ilicode (CTCRI 
1976) * From this study i t  was reported that (1) y ie ld  reduc
tion  of cassava intercropped in coconut gardens was to  the tune 
o f 5054 to  6754,(2) the varietal difference in nurrtoer o f tubers 
per plant was significant only at Balaramapuramr (3) the nuntoar 
o f  tubers per plant was half under shade, ooirpared to  plants in 
the open, (4) though HQJ content was higher in a ll the varieties
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grown under coconut,Malayan-4 and the hybrid Sreevisakham (1687) 

registered lower HOI content, (5) Organoleptic tes t  revealed 

that Sreevisakham and Mai ay an-4 were non b it te r  vfoile a l l  others 

were b i t te r  In taste* (6) Considering the quality and y ie ld  of 

tubers among the released hybrids Sreevisakham was found to  be 

superior^ However higher tuber y ields were obtained from H-165 

and H-23Q4, but th eir  tubers were poor in  quality* Menon and 

Nayar (1978) also rp o r te d  higher tuber y ie ld  by H-165 in ter

cropped in  coconut gardens*

In another preliminary study conducted at coconut research 

station# Balaramapuram, fourteen genotypes o f cassava having 

d ifferent morphological characters were tested  under coconut and\ 

reported that varie ties  Sreevisakham, H-165, H-2304, H-97 and 

,01-590 recorded fa ir ly  good y ie ld  (CTCRl, 1979)*

The minikit t r ia ls  undertaken to  assess the performance 
o f  the two hybrid varieties of cassava, Sree Sahya and Sree 

Visskham# in  coconut gardens, also indicated the superiority  
o f  the la t t e r  (CTCRl, 1988&)-

2.2 Planting density

Plant density exerts marked influence tun y ie ld  potential 

o f cassava. Choice of optimum planting density fo r  cassava



depends on many factors lik e  varietal characteristics, s o i l 
f e r t i l i t y ,  ra in fa ll and the system of cropping,

2, 2 ,1  Optimum planting density

In the s tr ic t  sense there is  no optimum plant population, 
tut there is  an optimum range o f plant population and with-in 
this range y ie ld  becomes constant. Plant population below and 
above th is range cause a depression in economic y ie ld . The 
main considerations fo r  working out the optimum spacing or  plant

i
population are the branching behaviour of the variety, the Varia
tions in s o i l  fe r t i l i t y ,  cultural practices and fin a l use of 
the produce., ,

In a stu^y on plant population at Central tuber crops
i

research in stitu te , during 1968-70, i t  was found that a spacing 
o f 90 x 90 cm <12,345 plants ha"'*’) in  the branching types o f 

cassava and a spacing o f 75 x  75 cm (17,777 plants ha"1) in the 
non branching types produced maximum yields (CTCRl 1970),

In a similar study conducted later at the same institu te 
the optimum planting density fo r  the branched,; non-branched and 
the dwarf types, was found to  be 12,345, 17,777 and 27,777 plants 
ha"1  respectively (Mandal et a l. 1973)*
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Enyi (1973) from Tanzania reported highest root y ie ld  

f o r  cassava planted at 12*345 p lants ha"1*

Gumah (1973) observed th at, in  the fo r e s t  zone o f Ghana* 

the lo c a l  1 Ankra1 variety  gave the best output o f  tubers at a 

donsity o£ 18,519 plants ha * The y ie ld s  v;ere found to  reduce 

at populations lower and higher than th is*

C a st illo  (1974) reported that in  the P h ilipp in es a plant

ing ra te  o f  10,000 t o  11,250 p lan ts ha" 1  i s  recommended f o r  

cassava*

The resu lts  o f experiments conducted at CIAT since 1970 

in d icated  th at optimum planting density under th at condition  was 

10 ,ooo  p lants ha" 1  f o r  short and t a l l  types with errect growing 

h ab its . For t a l l  types with branching habits the optimum 

Population was found to  be 5000 plants h a *1 (Cock et a l . 1977)*

In S eirra  Leone, Godfrey-Sam-Aggrey (1978) found 7000 

p lants ha" 1  as the optimum density o f  p lanting fo r  cassava*

According to  Gunasena et jgl. (1980) cassava p la its  

intercropped in  coconut gardens at spacings 61 x  61 cm and 

91 x  91 cm produced 11*93 t  ha" 1  and 14*49 t  ha" 1 o f  tubers, 

respectively*



and Distreza (1982) recommended a population 
Wooo plants ha"1 fo r  the variety Golden Yellow in"13,000 -  *

the phillpp^3*'
^ fun a aitf Wdubizu (1983) found that a planting density 
plfj&s ha"1  gave the best y ie lds fo r  cassava and plan-

of 10<
A i& i cassava was intercropped in  plantain*

ta i/
i2 . Effect o f  planting density on growth

Enyi (1973) reported that response to d ifferent planting 

densities was dissim ilar in  cassava varieties. In general i t  was 
observed that increase in plant population increased the height 

o f  plants and tota l <£y matter production. I t  was also reported 
that while mean crop growth rate increased with Increase in  plant 
population, mean net assimilation rate and re la tiv e  growth rate 
decreased with higher plant density. Leaf area index and leaf 
area duration also tended to increase with iicrease in  plant 
population..

In a preliminary tr ia l carried out by CTCRl to find out 
the e ffe ct  of different spacing and topping on cassava inter
cropped in  coconut gardens i t  was observed that plants were 
ta lle r  under lower plant population and shorter under dense 
planting.. I t  was also reported that the leaf area index at th€ 
time o f harvest recorded higher values with increase in plant 
popul ation per unit area ( CTCRl, 1979).
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Gun a sen a et a l . (1980) from  a study on e f f e c t  o f  spacing 

and n itrogen  on th e  gro\rt:h and y ie ld  o f  cassava in tercropped  in  

coconut gardens in  S r i  Lanka reported  th at t o t a l  dry matter produ

c t io n  uas maximum at c lo s e r  spacing .

Experiments conducted at CTCRl t o  study th e  e f f e c t  o f  

p la n tin g  density  on growth and development o f  m orphologica lly  

con trastin g  genotypes revea led  th a t , th e  height o f  a l l  genotypes 

in creased  when th e  p lan t popu lation  p er  u n it  area was in creased . 

The number o f  nodes and th e  nuntoer o f  leaves were le s s  at denser 

p lan ting  except in  one c u lt iv a r . In the case  o f  t a l l  genotypes 

the le a f  area index was very high at h igh er p la n t d e n s it ie s , as 

compared t o  the normal p lan ting  den sity  o f  12,340 ha*1, re su ltin g  

in  low er crop growth ra te  and t o t a l  bioraass production  (CTCRl 

1981).

2*2.3 E ffe c t  o f  p lan tin g  density  on y ie ld  a ttr ib u tes

I t  was rep orted  th at th e  number o f  ro o ts  p la n t*1 in  

cassava was not in flu en ced  by p la n t p op u la tion . But decrease in  

y ie ld  at high p lan tin g  d en sity  -was due t o  marked decrease in  

mean root w eight, a ssoc ia ted  with in crea se  in  p la n t population  

(CIAT, 1972).
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According to  Enyi (1973) the Spacing e ffe c t  on cassava 

tuber y ie ld  uas associated with d ifferences in  the rate o f  

bulking•

However/ Gumah (1973) in an experiment in  Tanzania/ 

found that increase in plant population beyond 18/519 ha"* 

resulted in decrease in average number and weight o f tubers 

plant *

Mohankumar et a l . (1975) also reported that in  the high 

yield ing cassava variety  H-165 the number and weight o f tubers 

plant “ decreased as the plant population increased from 12/300 

to  28/000 plants ha"1.

Cock et a l. (1977) observed that the reduction in y ie ld  

above the optlnura planting density was due to  a reduced harvest 

index. Less vigorous plants normally have higher harvest indices 

and consequently/ they respond to  dense planting. The decrease 

in harvest index above the optlnum density has been attributed 

to  the possib le  result o f intense conpet i t  ion and also decline 

in drymatter/ due to  le a f f a l l .

God£rey-S aro-Aggrey (1978) evaluating the e ffe c t  o f  
d ifferen t plant populations/unit area in cassava reported that 

tho nuitfoer o f  tubers and mean weight o f tubers decreased s ig n if i
cantly uith increase in planting density.
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Plant population had no s ign ifican t in fluence on dry* 

matter content o f tubers o r  on harvest index o f cassava variety 

H-2304# intercropped in  coconut gardens (CTCRl, 1979)* However* 

Gunasena et al» (1980) observed higher drymatter productivity 

at c loser  spacings in  cassava intercropped in  coconut gardens*

2.3 Role o f  Growth regulators on tuber crops

Recent investigations on the ro le  o f growth regulators 

on the growth and y ie ld  o f  tuber crops esp ecia lly  potato# have 

brought out the b e n e fic ia l e f fe c ts  o f  some o f  them# in  increas

ing the y ie ld  fcy altering the dry Rett er distribution* In general, 

g ibbere llin s  promote the a ct iv ity  o f the shoot whereas the 

a n tig ibberellin s  favour the sink a c tiv ity  o f the tubers* Some 

o f  the morphoregulants which are reported t o  have marked anti* 

g ib b ere llin  e ffe c ts  are cycocel# ethrel* alar# B-nine and RSVJ- 

0411. Influence o f these growth regulators on growth attributes 

and y ie ld  o f  tuber crops are b r ie f ly  reviewed here*

2*3*1 Influence o f growth regulators on growth attributes

Cyoocel ( 2-Chlorethyl trimethyl ammonium ch loride also 
known as CCC and GHormeguat) is  a plant growth regulant# the 

application o f which causes treated  plants to  be oonpact and 
sturdy with shortened in tern odes# peteolee and dark green 
leaves*
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i?ung (1967) notea th at a p p lica tion  o f  cy co ce l caused 

in crease  in  p ro te in  and photo sy n th etic  pigments in  p lants* 

which might have in creased  th e  p h otosyn th etic  a c t iv it y  and 

promoted r o o t  grouth .

Growth retard a tion  o f  th e  haulms in  p o ta to , due to  

f o l i a r  a p p lica tion  o f  cycoce l, had been reported  by severa l 

tiorkers (Hunphries and Dyson, 1967; Radwan e t  a l .  1971; P u roh it 

and R a jen dra ^ lS ?!)•

According t o  Das Gupta (1976) cassava p la n ts tre a te d  

with cy co ce l e x h ib ite d  h igh er r e la t iv e  growth rate*

Ibrphoregulant e f f e c t  and consequent improvement in  dry

m atter p a r t it io n in g  in  tuberous crops resu lted  by th e  ap p lica 

t io n  o f  ethephon ( 2-C h loro e th y le  phosphonic acid ) were reported  

by sev era l in v e s t ig a to rs .

Muthukrishnan et a l .  (1976) recorded th at ethephon at 

2000 ppm sprayed on cassava f o l ia g e  caused bending o f  p e t io le s  

and a rrest o f  ap ica l dominance leadin g  t o  production  o f  more 

la te r a l  b ra n d ies . The term inal leaves were tw is ted  and c lu s te re d

round th e  apex but th is  e f f e c t  was ternperory as p la n ts  regained |i
normal growth a f t e r  a week. Reduction in  p la n t height t o  th e  

extent o f  7.60% a lso  was reported  by them due t o  ethephon tr e a t 

ment.

12
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Sim ilar e f f e c t s  due to  f o l ia r  spray o f  efchrel on sweet 

potatoes were also reported by Mzthukrishnan et a l,» (1976)*

Biswas et a l .  (1980) found supresslon in  vine length 

and reduction o f number o f  leaves In sweet potato due to  ethe

phon and cycoce l treatments,

Shashilcala Khanna et a l ,  (1980) also observed reduction i*n 

length o f  vines o f sweet potato as a resu lt o f f o l ia r  applica- 

tionv o f  ethrel and cycocel*

In a study on cassava on the in fluence o f  antiglbb- 

e re llin  substances lilse Alar (N, H-dimefchyl amino succinamic 

acid) and RSw-0411 i t  was found that application  o f  these com

pounds caused marked change in  drymatter d is tribu tion . Though 

the to ta l  drymatter production was not altered# there was con

siderable reduction in  drymatter accumulation in  the shoots. 

Reduction In le a f  area and shoot enlongation were also noted 
( Melis and Van Standen# 1983),

2 ,3 .2  Influence o f  growth regulators on y ie ld

R, wduan et a l . (1971) observed that# cycocel increased 

the a c t iv ity  o f  carbohydrate hydrolising enzymes in  potatoes 

making the photosynthates more mobile and thereby increasing 
the tuber y ie ld .
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El-Fouly et a l> (1971) reporting the y ie ld  increase 

upto 33% in  sweet potato due to  spraying cycocel at 500 ppm 

stated th at, the Increase in  y ie ld  might have been from the 

larger root system in treated plants,

Mithukrishnan et a l. -(1974) observed that ethrel a3 

fo l ia r  spray and s o i l  treatment caused sign ifican t increase 

in y ie ld  o f sweet potato.

S ign ifican t increase in sweet potato y ie ld  was reported 

by Nairfoiar et a l, (1976) with cycocel treatment at concentrations 
50-150 ppm.

Das Gupta (1976) evaluated the e ffe c t  o f  d ifferent con

centrations o f cycocel (500, 1000,. 1500 and 2000 ppm) An SeirTa 

Leone. He found that spraying cycocel at 1500 ppm on cassava 
fo lia g e  at monthly intervals from f i r s t  month to  the fourth 

month gave sign ifican t increase in  y ie ld  (41%) o f  cassava.

Experiment a conducted to study the e ffe c t  o f d ifferent 

concentrations of ethephon (eth rel) on cassava revealed that 
application at 250 and 500 ppm produced increased tuber y ields 

over control? the increase vzas 17,87 and 20,31% respectively  

(Mithulcrishnan et a l . 1976), I t  was also found that application 
o f morphoregulants lik e  phosphone -  D, malichydraside and alar 

had no sign ifican t e ffe c t  in tuber y ie ld  o f cassava.
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Abdul Vahab and Mohanakumaran (1980) recorded Increase 

in  tuber nunfoer and length of sweet potato plants treated with 
cycocel at 250, 500 and 1000 ppm, sign ifican t increase in 

tuber girth  was noticed only at higher rates o f application*

(
Increased tuber productivity in sweet potato die to  

ethrel application was reported by several other investigators 

also, (Abdul Vahab and Mohanakumaran, 1980/ Biswas et a l .  1980/ 

and ShashiJcala Khanna e t  a l. 1980).

According to  Melis and Van Standen (1983) there was 

sign ificant increase in  y ie ld  o f  cassava as a result o f  treat
ment with antigibberellin  substances lik e  alar and RSW-04IX.

2,4 Responses of cassava to  major plant nutrients

Cassava i s  generally grown on in fe r t ile  s o i ls .  Moreover 
cassava ertracts large amounts of nutrients, especially  N and K 

from the s o i l .  So continuous cu ltivation  of cassava without 

adequate fe r t i liz a t io n  would lead to  s o il  depletion and reduced 
y ie ld s . The nutritional requirement and response to  fe r t i l is a 

tion  o f cassava especially  under open conditions had been studied 

by many xjofkers. But sim ilar study under p artia lly  shaded con
ditions is very meagre*
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2*4*1 Response to  nitrogen

Nitrogen Is very essential fo r  the proper growth and 

y ie ld  o f cassava as i t  is  a basic component o f protein# chloro

phyll# enzymes# hormones and vitamins. I t  i s  a constituent o f 

the cyanogenic glycosides# linamarin and lotanstralin  which 

produce hydrocyanic acid when c e lls  are damaged*

2* 4* 1*1 E ffect o f nitrogen on growth attributes

In a tank culture study whoa nitrogen was omitted from 

the nutrient solution# severe reduction in  plant height and 
weight was n oticed  by Krochmal and Samuels (1967)*

Sign ifican t increase in  plant height# le a f nucber and 

le a f retention was reported by Handal e t a l. (1971) with added 

nitrogen* According to  Hatarajan (1975) at 30# 60 and 90 days 
o f planting there was no sign ificant d ifference in  plant height 

between lev e ls  of n itrogen. But at la te r  stages o f  growth the 

higher lev e l o f  nitrogen (150 kg ha"1) s ign ifica n tly  increased 

plant h eight. D ifference in  number o f  leaves due to  graded 

le v e ls  o f nitrogen was sign ifican t only in the early stages 

o f  growth.

Increase in  plant height# le a f area land le a f area dura
tion  and le a f s iz e  due to  incremental doses o f nitrogen was 
observed by Ugongi (1976).
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P il la i  and George (1978) observed increase in  plant 

height and weight due to  higher levels o f nitrogen in M-4 

variety o f cassava*

Hair (1982) studying the response to  3 leve ls  o f nitrogen 

(50,, 125 and 200 kg ha*"1) at two locations reported maxinum plant 
height^ nunfoer o f nodes and number o f functional leaves at the 

highest level o f  nitrogen, whereas increase in  le a f area was 
attained only upto 125 kg H ha"**

From a study on the e ffe ct  o f s i s  levels  o f nitrogen 
(o , 50, 100, 150, 200 and 250 kg ha*"1) at constant dosages c " 
o f P2©5 and iy> at 100 kg ha"* on cassava variety H-2304, 
s ign ifican t increase in  lea f area index was observed at higher 
lev e ls  o f nitrogen (CTCRl, 1983a)* Increase in  crop growth rate 
and dry matter production with increase in levels o f H were also 
reported in  the above study*.

2*4*1 *2 Effect o f  nitrogen on y ie ld  attributes and y ie ld

V i jay an and Aiyer (1969) found that mean number o f 

tubers p la it"*  Increased with i increase in nitrogen leve ls  from 
0 to  75 kg N ha"*, in cassava varieties M-4 and H-165* But 
increase in  nitrogen beyond 75 kg ha"* had depressing e ffe ct  

on tuber number plant"*. However# higher lev e ls  o f nitrogen
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had no significant influence on tuber nunfoer  ̂ length and 
g irth , o f cassava according to  Natarajan (1975)*

Oforl (1970) recorded positive response in tuber nunfoer 

ppto 67 leg H ha"1;

On the other hand awsoKan et <g l# (1980) observed that 
length, girth and number o f tubers in cassava are not s ig n ifi
cantly affected by different levels o f nltrogan (60, 120 and

180 2cg ha” 1) tr ied , Nair (1982) observed that higher levels
—1 *1o f  nitrogen ( ie .  120 leg ha and 200 leg ha ) increased the

number o f tubers and mean weight o f tubers. The length and 
girth o f tubers were unaffected,

Kasele et a l. (1983) from a study on e ffe ct  of different 
levels o f nitrogen on cassava grown under a r t i f ic ia l  shade 
reported that; nitrogen did not a ffect tuberisation, tut s ig n ifi
cantly increased nunfoer o f tuberous roots, i t  was also noted 
that nitrogen levels had no significant influence on number and 
s ize  o f storage cells*

Significant increase in cassava tuber y ie ld  as a result 
o f  nitrogen application upto 100 leg H ha"1 wesa reported by 
many investigators.
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On the acid  peat so ils  o f Malaysia* Chew (1970) observed 

that cassava y ie lds increased mostly by applying 180 leg N ha” 1. 

For sim ilar so ils*  Kan apathy (1974) recoranended 120 Kg N along 

with 75 }cg K ha""1# to  get good y ie ld s  from continuous cu ltiva

tion  o f cassava.

In Western Nigeria* Amon and Adetunji (1973) recommended 
about 25 kg N ha""1* while Obigbesan and Fayemx (1976) obtained 

high y ie ld s  o f 56 and 64 t  ha*"1  in 15 months* by applying 60 and 

90 kg N ha"1* respectively#

From Indonesia Hadi and G osa llie  (1975) reported response 

upto 90 kg £3 ha •

Fox et a l. (1975) obtained sign ifican t response upto 

120 kg N ha*1  in u lt is o ls  having 0.17% H in  Puerto Rico. But 

in  the same s o i l  type having 0.23% N there was no response to  

applied nitrogen by cassava#

Sign ificant response upto 100 kg N ha"1 was recorded in 
CIAT (1977).

In Thailand where cassava grown mainly on grey o r  red 
yellow  p od so lic  s o i ls  o f moderate a cid ity  (pH5) and low organic 

matter content* the crop responded mainly to  the application o f  

50-100 kg N ha"1. (Sittibusaya and Kurmarohita 1978)#
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R esults o f  f i e l d  experiment conducted In red sandy loam 

s o i l s  o f  north  Malabar showed in crea se  in  y ie ld  d ie  t o  h igh er 

le v e ls  o f  n itrogen  a p p lica tio n  upto 180 kg ha"1* (Asokan et ^1 . 

1980).

Gunasena et ^1* (1980) from Sri Lanka reported that 
cassava intercropped in coconut gardens had no significant 
response to  different levels o f applied nitrogen (44*8# 67.2#, 

89.6 kg ha"1)*

Application of 125 kg N ha"1 resulted in maxinum tuber 
y ie ld  in red loam so ils  and in coastal sandy loam so ils  o f 
Kerala (N alr,l982). In both these s o i l  types nitrogen at 
200 kg ha had depressing e ffect on cassava tuber y ie ld .

At CTCRl among th e  d if fe r e n t  le v e ls  o f  n itrogen  (o# 50# 

loo# 150 and 200) tried#  f o r  h igh y ie ld in g  v a r ie t ie s  o f  cassava 

loo kg H h a"1 was found t o  be optiirum. Beyond 100 kg N ha"1 

th e  y ie ld  tended t o  decrease o r  th e  e f f e c t  was not s ig n if ic a n t  

(CTCRl, 1983a).

Under a r t i f i c i a l  shade h igh er le v e ls  o f  n itrogen  had 

no s ig n if ic a n t  in flu e n ce  on cassava tu ber y ie ld #  but s ig n i f i 

ca n tly  in creased  th e  shoot y ie ld  (K asele  e t al* 1983)*



Preliminary rep orts  o f  a manurial experiment to  f i x  

the f e r t i l i s e r  dose f o r  cassava at P il ic o d e , ind icated  that 

among the le v e ls  o f  H tr ie d  (25, 50, 75 and 100 kg ha"1 ) highest 

tuber y ie ld  was obtained at 75 kg N ha"1 (KAU, 1984).

2.4*1*3 E ffect o f  nitrogen on qu a lity

f (
Many research workers have reported the b e n e fic ia l e ffe c t  

o f  n itrogen  n u trition  in  increasing the starch content o f  cassava 

tubers. (Mandal et al* 1971, Natarajan, 1975; P i l l a i  and 

George, 1978).

Hov/ever, VI jay an and A Iyer (1969) noted a decrease in  

starch content o f tubers with increase in  nitrogen beyond 75 

kg ha .

Starch content o f  tubers was not a ffe cted  by le v e l o f 

n itrogen  app lication  according to  MUthuswany and C hlran jiv i 

Rao (1979)*

In fluence o f  nitrogen on HCN content o f  cassava had 

been studied in  d e ta il . Higher rates o f  N app lica tion  stim ulates- 

the synthesis o f  prote in  and cyanogenic g lycosides and in h ib its  

synthesis o f  starch (Malavolta et a l. 1955; Dias, 1966),
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5inha (1969) found no co r re la t io n  between th e  HCN 

content o f  lea v es  and that o f  r o o ts . He concluded that th e  ’ 

!s i t e s  o f  HCS? metabolism are d iffe ren t#  f o r  th ese  tvjo p lan ts  

parts and suggested th a t N should be  a p p lied  f o l ia r ly  in  order 

t o  reduce th e  HOT content o f  ro o ts  a ssoc ia ted  with high s o i l  

N a p p lica t io n ,
*<*

(
2 ,4 ,1 *4  E ffe c t  o f  n itrogen  on th e  uptake o f  n u trien ts

MohanScumar and N air (1969) observed  in crea se  In th e  

percen tage o f  n itrogen  and potassium  in  p la n t p arts  with 

in creases in  ra te  o f  n itrogen  a pp lica tion *

Rajendran et a l* (1976) a lso  reported  in creased  potassium  

uptake" by h igh er doses o f  n itrogen* Pushpadas e t (1976) 

recorded  in crea se  in  n itrogen  content o f  th e  p la n t with h igher 

le v e ls  o f  n itrogen  n u trition *

A decrease in  phosphorus and potassium  contents o f  le a f  

b lad e  and stem o f  cassava was observed by Gkeke e t  a l * (1979) 

due t o  n itrogen  n u tr ition *  But p e t io le  potassium  showed a 

l in e a r  response t o  ap p lied  n itrog en .

In crease  in  uptake o f  n itrogen  and potassium  in  cassava 

due to  in creased  le v e ls  o f  n itrogen  a p p lica tion  was observed by 

N a ir (1 9 8 2 ),
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2*4*2 Response to  phosphorus

Phosphorus has a very favourable e f fe c t  on the root 

system o f  cassava- and on th e uptake and u t i l is a t io n  o f  nitrogen*

I t  is  essen tia l f o r  th e phosphorylation o f  stard iy  reserves 

necessary t o  carry on the vegetative  growth during the early 

stages o f development*

2*4*2.1 E ffe c t o f  phosphorus on growth attributes

Krochmal and Samuels (1968) observed a s lig h t  reduction 

in  p lant growth due to  absence o f  P in  the nutrient so lu tion , 

but no d e fic ien cy  synptom was observed*

Asher (1975) a lso  reported reduction in  to ta l  drymatter 

po duct ion and found that more than 70% redaction o f  drymatter 

was required b e fore  cassava plants developed synptoms o f  

d e fic ie n cy .

I t  was reported that in  the absence o f P t o t a l  drymatter 

p rod iction  was reduced t o  10% o f  that o f  normal, but no defic ien cy  

synptom could be observed (ClAT, 1977).

Edwards et a l , (1977) found that cassava has an extremely 

high P requirement, ranging from 50-70 /im  f o r  maximal growth*
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However permanent msnurial experiment conducted at 
CTCRl indicated that exclusion o f  P from the menu r ia l schedule 
o f cassava had no sign ifican t adverse e ffe ct  on growth charac
ters (CTCRl, 1931).

2,4,2* 2 E ffect of phosphorus on y ie ld  attributes aid y ie ld

Factorial experiments in which 3 levels o f  P ( lo ,  20 
and 40 leg P ha"1) were tr ie d , indicated that the number and 

s ize  o f tubers o f  cassava were not influenced by P applied 
alone or in combination with fi and K (Chadha# 1958).

Xt was reported that higher rates o f  applied P increased 

the fo lia g e  y ie ld  resulting in lowering the harvest index 
(CXAT 1977).

Studies conducted at CTCRl indicated that absence o f  P 
in  the fe r t i l i s e r  schedule of cassava had no sign ificant e ffe ct  
on mean nunfoer o f  tubers and weight o f tubers (CTCRl, 1981).

Xn B razil, Normanha (1951) observed that P was the main 
lim iting nutrient fo r  cassava# where he reconroended the applica

tion  o f 26-52 kg P ha"1. However# Acosta and Peres (1954) in 
Costa Rica did not observe response to  P in cassava except 
where N was applied.
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Cha<3ia (1958) obtained 25% increase in  y ie ld  with 35 Kg 

P ha"1. From Ghana# Stephens (I960) and Takiyi (1972) reported 

highest y ie ld s  with 10 and 20 Kg P ha"1, respective ly . De Gens 

(1967) recommended 57 leg P ha"1 f o r  cassava in  Madagascar.
t

* Albuquerque (1968) obtained maximum y ie ld s  with 44 Kg 

P ha" 1 in  the Amazon estuary. V i jay an and Aiyer (1969) reported 

h ighest y ie ld s  at 44-65 Kg P ha"1.

For the Malaysian peat so ils  Chew (1970) recommended 

22 Kg P ha"1 although Kanapsfchy and Keat (1970> did  not observe 

P response in  these so ils*

Taraaona et a l.  (1973) reported a p os it iv e  response upto 

131 Kg P ha"1 in  13 out o f 14 experiments conducted in  the 

farmers f ie ld s  located  in  acid P d e fic ien t s o ils  o£ Cauca and 

Meta states o f Colombia. They did not fin d  n id i correlation  

between the response to  applied P and the s o i l  available P .

Wunes et a l.  (1974) reported 8694 y ie ld  increase with application 

o f  17 Kg P ha"1.

In the ox izo ls  o f Colombia s ign ifican t response to  applica

tion  o f 87 kg P ha"1 was observed resulting in  increased y ie ld  

from 7 to  25 t  ha 1. Although at low rates o f P both fo l ia g e  

and root y ie ld  increased# there x*as only increase o f fo l ia g e  

y ie ld  at higher rates o f P (ClA3f/ 1977).
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Curva (1977) obta ined  a s ig n if ic a n t  response on ly  t o  
—152 kg P ha in  eastern P eru,

In Thailand S itt ib u sa y a  and Kurmarohita (1978) r e -  

conroended th e  a p p lica tion  o f  22*44 kg P ha  ̂ f o r  th e  north 

eastern  p a rts  and 44-88 leg P ha**'1, f o r  th e  exhausted s o i l s  o f  

the south e a s t .

In a c id  la t e r i t e  s o i l s  o f  Kerala with low  a v a ila b le  P 

content (10-15 leg P ha"1) cassava responded t o  P a p p lica tion  

upto 44 kg P ha"1* Continuous a p p lica tio n  o f  P at 44 kg P 

ha"1 re su lte d  in  b u ild  up o f  P sta tu s t o  the extent loo  kg P 

ha"1 and in  such cases th e re  i s  no response t o  P a p p lica tion  

(CTCRl, 1983a).

2*4,2* 3 E ffe c t  o f  phosphorus on q u a lity

Malavolua et a l ,  (1955) found a redu ction  in  starch  con

te n t  o f  cassava tubers from  30 to ' 25%, vinen P was elim inated 

from  the n u trien t so lu tion *

V i jay  an and A iyer (1969) rep orted  s ign ifica n t: i n f l u x e s  

o f  P at h igh er l e v e l s ,  on th e  q u a lity  o f  cassava tu b ers , A ppli

ca tion  o f  P upto 44 leg ha"1 enhanced th e  starch  content and 

reduced the HCN con ten t.
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However, Withuswamy et ^1 .  (1974) reported that applica

tio n  of phosphorus had no sign ifican t influence on the HG7 con

tent o f cassava tubers*

Prema et 3I .  (1975) reported inprovement in quality para

meters lik e  dry matter content, starch content and crude protein  

content with higher levels o f P application especia lly  in  combi

nation with nitrogen. The best result was obtained at 44 kg P 
conjoined with 150 kg 85 ha"1. Further, they observed the bene

f i c i a l  e f fe c t  o f  reducing the HCW content o f cassava tubers, due 
to  P application at higher le v e ls ,

Thomas Kurien jjt a l. (1976) found that there was s ig n if i

cant reduction in HC8J content of cassava tubers due to  phosphorus 

n utrition .

2 .4 .2 .4  E ffect o f Phosphorus on the uptake of nutrients

Increase in the uptake o f P by cassava with higher lev e ls  

o f application was observed upto 66 kg P ha*'*'* (V i jay an and 
Alyer, 1969).

Phosphorus content o f cassava tissu e  increased with the 

application o f P, but decreased with the application o f  potassium. 

I t  was also reported that in  the absence o f potassium, calcium 
increased thejahflsphorus content in  plants (Thanpan, 1979).
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Studies conducted at CTCRl revealed that e f fe c t  o f 

higher le v e ls  o f P on P concentration and uptake was not 

s ig n ifica n t (CTCRl, 1982).

2*4*3 Response to  potassium

Potassium is  essen tia l f o r  carbohydrate tran sloca tion  

from the tops to  the roots (Malavolta et a l* 1955). According 

to  Sereeporifc (1977) the primary nutrient fa c to r  lim itin g  cassava 

pro dud; ion was potassium, Reduction in  tuber y ie ld s  and adverse 

e f fe c t s  on qu ality  o f  tubers due to  inadequate supply o f  pota

ssium to  cassava, had bea i reported by many research workers.

2.4.3*1 E ffect o f potassium on growth attributes

Dias (1966) observed excessive brandling in  K d e fic ie n t

p la n ts ,

Krochmal and Samuels (1968) reported that K d efic ien cy  

i s  characterised mainly by reduced p lant growth and early  

senescence o f o ld e r  leaves and p e t io le s , \ihich f a l l  prematurely.

According t o  Ngongi (1976) K d e fic ien cy  decreased le a f 

s iz e ,  le a f  lob e  number, le a f  retention  and plant height*

Increase in  plant height, le a f  area and le a f  s iz e  with in  ere— 

mental doses o f potash from 0 to  240 kg ha was reported by 

the same author. Maximum values o f  plant fresh  weight and
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t o t a l  dry m atter were observed  by him a t low  le v e ls  o f  potash 

a p p lica tion *

S everal o th er  in v estig a tors  cou ld  n ot g e t  sign  i f  leant 

response to  le v e ls  o f  potassium , on such growth characters 

(Pushpadas and A iyer, 1976? Ramaswam/ and M zthukrishnan,l980)*

Asokan and Sreedharan (1980) observed  in crea se  in  p lant 

h eigh t and to p  y ie ld  at h igh er le v e ls  o f  potassium  app lied  

uo cassava*

In crease in  p la n t height in  th e  la t e r  stages and grovfch 

o f  cassava due t o  K a p p lica tion  was reported  by N air (1982)*

To study th e  in flu en ce  o f  K on growth and p ro d u ctiv ity  

o f  cassava, experiments were conducted f o r  two con secu tive  

seasons with graded le v e ls  o f  K from O t o  208 kg ha*1, at 

CTCRl. A pp lica tion  o f  potassium  in crea sed  p lan t h e ig h t, node 

number, le a f  s± 2 e and I*Al vhen compared t o  con tro l*  Beyond 

42 kg K ha"1 th ere  was no s ig n if ic a n t  response (CTCRl, 1983a) •

A pp lica tion  o f  potassium  alone t o  cassava grown under 

a r t i f i c i a l  shade s ig n i f ic a n t ly  reduced th e  shoot dry weight 

(K asele e t  a l* 1983) *

2*4* 3*2 E ffe c t  o f  potassium  on y ie ld  a ttr ib u tes  and y ie ld

Msadai and Mbharikumar (1972) observed no d ifferen ce : 

in  nunfoer o f  tu bers by a p p lica tio n  o f  lo t ; le v e ls  o f  potassium  

ranging from  33 t o  66 kg K ha 1* However, tu b er number was
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s ig n ific a n t ly  high at 83 leg K ha*"1, ap p lication  o f  pot as slum 

beyond 03 leg K ha" 1  d id  not s ig n ifica n tly  in flu ence th e  tuber 

s iz e  (JHahankumar and Hrishi# 1973).

S im ilarly  higher rates o f potassium did not in fluence 

tuber nunfoer. But s ig n ifica n t d i f£erence in  tuber s ia e  ;jas 

observed (Ngongi et al* 1976)*

According to  Pushpadas and Aiyer (1976) app lication  o f
—TK s ig n if ic a n t ly  increased the number o f  tubers plant

In cassava groun under shaded conditions application  o f  

K alone or  in  combination with N resu lted  in  early  tu berisation  

(K asele et a l . 1983)* They also observed increase in  nunfoer 

and s i 2e o f  storage c e l ls  and nunfoer and s iz e  o f tubers in  

cassava grown under a r t i f i c i a l  shade*

Several workers have reported p o s it iv e  y ie ld  response 

by cassava t o  application  o f  potassium*

In eastern Nigeria# Irving (1956) reported K response 

on l ig h t  acid  s o i l s .  In Western Nigeria# Amon and Adetunji 

(1973) recommended the use o f 50 kg K ha” 1* But Obigbesan 

(1977) d id  not f in d  any s ig n ifica n t response to  application  
o f  50-75 kg K ha” 1*
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For cassava production in  Madagascar K defic ien cy  was 

found t o  toe the main lim itin g  fa c to r  and so application  o f 92 

kg K ha” 1  was recormended* (Roche et a l . 1957; De Geus, 1967)*

Chew (1970) recommended application  o f 92-133 kg K ha" 1 

f o r  flalsyaian peat s o i l s ,  f o r  continuous cropping with cassava. 

Sairuels (1970) obtained response to  83 kg K ha*1  in  Puerto Rico* | 

In Colombia K response was observed in  11 out o f 14 tr ia ls , in  

farm er's f ie ld s*  Ngongi (1973) obtained s ig n ifica n t response 

to  200 kg K ha"1.

CIAT (1977) reported maximum y ie ld  with 133 ]jg K ha •

On the basis o f  experiments in  cu lt iv a tors  f i e ld s  in  

Kerala/ India# Chadha (1958) observed thac mean response to  

doses o f  Potash/ varied  from 19 to  43% f o r  66 kg K ha*1 and 

23-75% fo r  133 kg K ha"1*

Kumar et a l . (1971) reported s ig n ifica n t response to  
-183 kg K ha • According to  them at higher le v e ls  K caused 

depressing e f fe c t s  on cassava y ie ld*

Pushpadas and Aiyer (1976) obtained maximum tuber y ie ld  

from the high y ie ld in g  hybrid cassava H-165 at 208 kg K ha"1*

Rajendran et a l . (1976) reported that 83 kg K ha" 1  was 

the cptinnm f o r  cassava and higher rates resu lted  in  luxuary 

consumption*
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From an experiment to  study the e ffe c t  o f d ifferen t 

le v e ls  and time o f  application  o f potassium fo r  the hybrid 

cassava H-97, Asokan and Sreedharan (1977) observed maxlnum 

tuber y ie ld  at 93 kg K ha*1* However according to  Ramasuamy 

and Muthukrishnan (1980) higher le v e ls  o f K had no sign ifican t 

e f fe c t  on y ie ld  o f cassava*

Hair and Kumar (1982) r ^ o r te d  that 85 kg K ha" 1  x;a3 

th e  optimm fo r  tuber y ie ld  in  cassava, since the cassava 

hybrid H-97, gave an y ie ld  o f 30*74 t  ha" 1  with the above dose 

oonpared to  25# 34 t  ha” 1  in treatment.

However, Ramanujam (1982) got response to  K application 

only upto 42 kg K ha” 1.

Kasele et al.. (1983) stated  that cassava groxm under 

a r t i f i c ia l  shade produced higher tuber y ie ld , as a resu lt o f 

application  o f potassium alone or in  contolnation x/ith nitrogen*

In a study on response to  d ifferen t le v e ls  o f N and K 

by cassava intercropped in  coconut gardens at P iliood e , no 

s ig n ifica n t increase in  y ie ld  was noticed  due to  K application  

at higher lev e ls  (KAU,1984).

2.4* 3.3 E ffect o f potassium on qu ality  o f  tubers

The e f fe c t  o f  potash n utrition  in  enhancing the starch 

content of cassava tubers was observed by several investigators
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(Natarajan# 1975; Mithuswamy and C h iran jiv i Rao, 1979)*

pushpadas and Aiyer (1976) secured maximum starch y ie ld  

at 208 kg K ha*1. Linear increase in  starch y ie ld  \jith higher 

rates o f  potassium application  upto 200 kg K ha"1 uas reported 

from ClftT (1979). Nair and Kumar (1982) observed only a s ligh t 

increase in  starch content by potassium fe r t ilisa t io n *

Potassium alone or in  conbination with nitrogen reduced 

the HCN content o f cassava tubers (Indira  et a l, 1972).

Ramanujam (1982) also reported reduction in  the HOJ content o f  

tubers and leaves o f  cassava variety  2304 by potassium nutri

tion *  ihe lower dosage o f  K (42 kg K ha"1) was not e ffe c t iv e  

in  reducing the cyanide concentration# But with the application 

o f  potash beyond S3 kg K ha"1 the HCN content was reduced by 

40 to  76% coirpared ro control*

Beneficia|. e f fe c t  o f  potassium in  increasing the starch 

content and reducing the HCN content o f cassava tubers was 

reported by Nair (1982).

2*4*3.4 E ffect o f  potassium on nutrient uptake

Btohahkumar and Nair (1969) found an increase in potassium 

uptake by plant parts due to  nitrogen fe r t ilisa t io n *  Kumar e t Ml. 

(1971) also observed a sim ilar increase in  potassium uptake by 

higher dosages o f  n itrogen. Ngongi et a l. (1976) noted severe 

sulphur deficien cy  in  cassava due to  higher rates o f  K 

application*
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•pear et al* <1978) demonstrated that higher ooncas

trations o f  potassium In solution reduced the uptake of 
calcium and magnesium by cassava* Nair (1982) reported 

increased uptake o f potassium by cassava with increased lev e ls  

o f application*
i 1

2*4*4 Combined e ffects  nitrogen# phosphorus and potassium

Cassava requires higher levels  o f nutrients to  produce 
maxinum yield* Apart from the availab ility  o f  adequate quanti

t ie s  o f nutrients in the so il  i t  is  also necessary to  have a 
proper balance between the nutrients both in  the s o i l  and in 
the plant. Hie nitrogen-pot as slum ra tio -is  specia lly  s ig n ifi

cant in  cassava nutrition* A fau lty  phosphorus-potassium ratio 

may upset the uptake of nitrogen (0119115)311, 1979)* Antagonistic 
e ffe cts  between potassium and magnesium and potassium and sul

phur are also reported (Howeler, 1981). So a balanced availa

b i l i t y  o f nitrogen# phosphorus and potassium is  essential fo r  
maximum productivity*

Cock (1975) has shown that cassava has an optimum lea f 

area index o f 2.S-3.5 and higher rates o f fe r t iliza t io n  may 
lead to  excessive top growth and lea f area index o f  more than 
fou r. Higher leve ls  o f f e r t i l i t y  increased lea f size#, the 
number o f active apices and the rate o f lea f formation per
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apex* bat had no e f fe c t  o f le a f l i f e *  Cassava grown under 

lou  f e r t i l i t y ,  r e s tr ic te d  i t s  lea f area, but maintained le a f 

photosynthetic e ffic ie n cy  (CIaT, 1979). Further the dis

tr ib u tion  index was higher, indicating that most o f  the carbo

hydrates produced were transported to  the roots (ClAT, 1980).

Cassava is  very sen sitiv e  to  over fe r t i l iz a t io n ,  making 

i t  excessively  le a fy  pa rticu la rly  at higher plant populations 

(Howeler, 1980). Hence the proper le v e l o f  fe r t i l is a t io n  and 

the right balance o f nutrients are o f utmost lnportance.

2 .4 .5  F e r t ilis e r  recommendation f o r  cassava

In Costa Rica, Schmitt (1955) reconmended application  

o f  50-70 kg H, 26-30 kg P and 108 kg K per hectare.

Chew (1970^1'” )) found that application  o f  180 kg H 

22 kg P and 92-133 kg K (each per hectare) was required fo r  

cassava In the peat s o i ls  o f Hal aysia*

Takyi (1972) f o r  the fo re st s o i ls  o f  Ghana reoonmoided 

application  o f 60 kg N, 20 kg P and 209 kg 1C per hectare.

Ahmed (1973) reported that cassava responded to  124 kg K, 

29 kg P and 98 kg Kha^in Serdang region o f  Malaysia. In the 

Kuala Lurrpur region o f the same oountry, Cheing (1973) got 

response upto 150 kg N# 30 kg P and 150 kg K ha"1. '
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Tarazona et <g l .  (1973) found that th e  best rate o f  

f e r t i l i s e r  application  f o r  cassava was 50-60 kg N, 131 kg P 

and 42-50 kg K, in  the in ce p tiso ls  o f  Colombia. The recoirmendaf- 

tion s  from CIAT was 100 kg N, 87-175 kg P and 133 leg K per 

hectare, f o r  th e ox iso ls  o f  Colombia ( CIAT§ 1974* & 19750*

Hadi and G oaa llie  (1975) in  Java, Indonesia got 

response to  90 kg Si, 13 kg P and 42 kg K ha*1.

At CTCRl various hybrids and se le ct io n s  o f cassava were 

te s te d  at low, medium and high le v e ls  o f  f e r t i l i t y *  A il the 

high y ie ld in g  hybrid v a r ie t ie s  o f  cassava produced best y ie ld s  

when 100 kg N, 44 kg P and 83 kg K per hectare, were applied 

(CTCRl, 1983a)*

? .4 .6  Nutrient removal by cassava

I t  is  generally considered that cassava eihsnsts the 

s o i l  and removes la rg e  amounts o f N and K in  each harvest* 

According to  Provot and O llagnler (1958) among tro p ica l crops 

cassava extracts the la rgest amount o f  K from the s o i l  as i t  has 

th e highest 1</U ra t io  in  the harvested produce* Other crops 

with high ra tios  are bananas, o i l  palm, pineapple^,coconut 

and sugarcane, whereas r ic e ,  maise and cotton have re la t iv e ly  

low K/N rauios* Hongsapan (1962) poin ted  out that per ton o f
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fo o d  p rod u ced  cassava  d e p le te s  s o i l  n u t r ie n t  reserv es  l e s s  than  

m aise* sugarcane* bananas o r  cabbage* However on ' a p e r  crop  

b a s is  ca ssa v a  rem oved more n u tr ie n ts  than most* o th e r  t r o p i c a l  

crop s  l i k e  maize* o i l  palm  and ru bber (Kanapathy, 1974) *

D i f fe r e n t  estim a tes  on th e  rem oval o f  m ajor n u tr ie n ts  

by  cassava  have been  re so r te d *  The v a r ia t io n s  in  th e s e  e s t i 

mates may b e  due t o  d i f f e r e n c e  in  s o i l  c o n d it io n s , c u lt  Iv ors*  

p la n t  age a t h a rv e s t  e tc*

A sher e t  a l*  (1980 ) re p o r te d  th a t  164 kg N, 31 kg P 

and 200 kg K h a "1 a re  removed b y  30 t  r o o t s  h a rvested *

H ow sler (1981 ) rev iew in g  th e  l i t e r a t u r e  on  m ineral 

n u t r i t i o n  o f  ca ssa v a  r e p o r te d  th a t  on  an average  cassava  

e x t r a c t s  about 2 .3 0  kg N, 0*5 kg  P and 4*10 kg K p e r  ton n e  

o f  r o o t s ,  when o n ly  th e  r o o t s  a re  removed from  th e  f i e ld * .  I f  

th e  v iio le  p la n t  i s  removed f o r  fo r a g e  and p la n t in g  m a te r ia ls , 

t h e s e  amounts would in c r e a s e  t o  4*91 kg N* 1 .0 8  kg P and 

5*83 kg K t  ^* B esid es K* ca ssa v a  e x t r a c t s  la r g e  amounts o f  

bu t th e  rem oval o f  P i s  r e la t iv e ly  low*

S tu d ie s  con d u cted  at CTCRl, Trivandrum  da owed th a t  

cassava  removed 180-200  kg N, 15 -22  kg P and 140-160  kg K h a "1 

t o  p rod u ce  an y i e l d  o f  30 t  h a "1 f r e s h  tu bers (CTCRl, 1983a) *4
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2*4*7 E ffect o f NPK fe r t i l iz a t io n  on s o i l  nutrient content

Rajendran et al* (1971) observed that application  o f  
■*1nitrogen at and above 100 leg ha resu lted  in  an increase in 

s o i l  available nitrogen ranging between 16 to  75 kg ha*1*

Mohankumar and Maini (1977) in  an experiment to  study 

the e f fe c t  o f Molybdenum and nitrogen on the y ie ld  and quality  

o f  cassava reported that application o f  incremental doses o f  

nitrogen s lig h tly  enhanced the availab le nitrogen status o f  the 

s o il*  ’

with increasing dose o f  potash application  above 100 kg 

ha"1  the amount o f available potassium in  the s o i l  a fte r  the 

crop increased/ there by suggesting the p o s s ib il it y  o f a 

small residual e f fe c t  d ie  to  high rates o f  K application  (Kimar 
^t, a l. 1977)°.

Chan (1980) from a long term fe r t i l i z e r  experiment in 

Malaysia reported that the to ta l s o i l  nitrogen was reduced by 

cropping with cassava, under a l l  lev e ls  o f application  ( 0 to  

1 1 2  kg H ha"1) and was apparently not a ffected  by N application . 

I t  was also found that the available P status o f the s o i l  

increased with lev e ls  o f  P application  to  the crop. However 

the exchangeable K and water soluble K in  the s o i l  were not 

a ffected  by the le v e ls  o f  K applied (0 to  156 kg K ha"1) to  
cassava.
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Hair (1982) reported s ig n ifica n t increases in  availab le  

H and K status o f the s o i l  under cassava# due t o  increased 

le v e ls  o f  application ; both In sandy end red loam s o ils *

Studies conducted at CTCRl revealed that continuous 

app lica tion  o f  P at 44 leg ha"1 resu lted  in  b u ild  up o f ava ila - 

b le  P status o f the s o i l  t o  th e  extent o f loo leg P ha~tcTCRl, 1983b)

2*6 C orrelation  studies

HithUkrishnan et al* (1973) found that the tuber y ie ld  

o f  cassava was p o s it iv e ly  corre la ted  with plant height and 

number o f nodes p lan t"1, tuber length and g ir th . Williams 

(1974) concluded that high y ie ld  in  cassava was associated  

with high mean tuber weight rather than with tuber nunfoer*.

stu d ies  at CIAT revealed that ro o t  dry matter pro d ict ion  

was highly corre la ted  with t o t a l  dry matter production 

(CIAT, 1975).

Holmes and Wilson (1976) recorded s ig n ifica n t negative 

corre la tion  between tuber nunfoer ana mean tuber weight.

High p o s it iv e  corre la tion  between cassava root y ie ld s  

and t o t a l  p lant fresh weight was observed by Ngcngi (1976)*

He also found p o s it iv e  correla tion s between root yields# le a f  

area index# le a f  area duration and to t a l  dry matter production
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per hectare* Rajendran et a l. (1976) observed that uptake 

o f both nitrogen and potassium lay cassava was pos itiv e ly  
correlated with tuber yield* Biradar et a l. (1978) recorded 

s ign ifican t p os itiv e  correlation between mean root uelc^it 

and tuber yield*

Ramanujam gnd Indira (1980) found that plant height, 

node number and stem thickness have no relationship with tuber 

yield*

Nair (1982) r^ o rte d  that tuber number and mean tuber 
weight were highly correlated with tuber yield* He also 
observed that plant uptake of nitrogen and potassium at harvest 
was highly correlated with yield*

From the review o f literature presented here^ i t  is  
evident that the response o f cassava to  different planting 
densities* treatment with growth regulators and applied nurrients 

is  highly variable, due to  varietal and edaphodimatic fa ctors.

I t  is  also clear that, very l i t t l e  research work ha® been 
carried out on cassava inter-cropped with coconut palms or 
other perennial crops*



MATERIALS AND METHODS

I



3.  m a te r ia ls  a id  methods

F ie ld  experim ents t o  eva lu ate  th e  p rod u ction  p o te n t ia l  

o f  tw o cassava v a r ie t ie s  v ix*  Malayan-4 and Sreevisakhamm 

grown as in te rcro p  in  coconut gardens, 'awere c a r r ie d  ou t f o r  

two con se cu tiv e  seasons o f  1983-84 and 1934-85 at th e  coconut 

resea rch  s t a t io n , B a l aramapur anu There were two experim ents-

( a ) E ffe c t  o f  d if fe r e n t  p la n t p op u la tion s  and growth regu la tors  

on cassava in tercrop p ed  in  coconut gardens# (B) Response 

t o  d i f f e r e n t  le v e ls  o f  N, P and K by  cassava ra is e d  as in te r 

crop  in  coconut gardens# Hie d e ta i ls  o f  experim ental s i t e ,  

season and weather co n d it io n s , m ateria ls used and methods 

adopted are p resen ted  in  t h is  chapter#

3#1 Experimental s i t e  

3#1#1 L ocation

The coconut research  s ta t io n , Balaramapuram, Trivandrum 

i s  s itu a te d  at 8* north  la t it u d e  and 76* 57* e a s t  lo n g itu d e , 

at an a lt itu d e  o f  64 meters above mean sea  le v e l#

3#1#2 S o i l

The s o i l  o f  th e  experim ental garden was red  loam belon g

in g  t o  th e  V e lla y a n i s e r ie s  and te x tu ra ly  c la ss e d  as sandy 

c la y  loam# I t  was low  in  a v a ila b le  n itrog en  and potassium  

and medium in  a v a ila b le  phosphorus. The mechanical com position  

and chem ical p r o p e r t ie s  o f  th e  s o i l  a re  g iven  in  T able  1^
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T able “  1 S o i l  c h a r a c te r is t ic s  o f  experim ental f i e l d s

A* Mechanical com position

1* Coarse sand 

2* P in e sand

3 . S i l t

4 .  Clay

B • Chemical p r o p e r t ie s

1• T ota l n itrogen  

2 . A v a ila b le  n itrog en  

3* A v a ila b le  phosphorus 

4* A va ila b le  potassium  

5• O rganic carbon 

6 .  pH

P I  
34.70?*

33.05%

4.02%

28.07%

0.42%

137.00 Kg ha*

24.15 '•

48.27 •

0A49%

5.30

P H  
34.40%

33.26%

4.12%

28.00%

0.44%
- 1 143.00 Kg ha 

23,92 •

51 .23  «

0.51%

5.,40

- 1
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3 .1 » 3  M ature and cropp in g  h is t o r y  o f  th e  cocon u t garden

The cocon u t palms in  th e  garden s e le c t e d  f o r  th e  

experim ent were sp aced  a t 7 .5  in apart and o f  20-25 y ea rs  age.

In  th e  in te r s p a c e s  o f  th e  t r e e s  no in te rcro p p in g  was c a r r ie d  

ou t f o r  f i v e  years* p r i o r  t o  th e  commencement o f  t h e  experim ent.

3*2 Season

I 5
The experim ents were conducted  during th e  main cassava 

p la n t in g  season  o f  *JUne t o  A p r il  in  1983-84 and 1984-85.,

3 .3  Weather c o n d it io n s

The mean annual r a i n f a l l  i s  1733 urn. The mean annual 

maximum and minimum ten p era tu res  a re  3 0 .7 *C and 23.67*C 

r e s p e c t iv e ly .

The weather co n d it io n s  p r e v a ile d  during th e  cropping 

p e r io d  a re  shovan In  F ig . 1 and th e  normal Weather data 

(a v era g e  f o r  24 y e a rs* ) are  g iven  in  a p p en d ix -I . The l i g h t  

in t e n s i t y  was measured u s in g  a Luxroeter. The r e c e ip t  o f  

s o la r  r a d ia t io n  was 1*15*,000 lu x  and 44*000 lux* in  t h e  open 

and p a r t ia l  shade r e s p e c t iv e ly *

3 .4  M a ter ia ls

3 .4 .1  P la n tin g  m a teria l and v a r ie t y

The p la n t in g  m ateria l o f  th e  ca£3ava v a r ie t ie s  were 

o b ta in e d  from  th e  C entral tu b e r  crop s  research *  in s t itu te *
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Trivandrum* The d e scr ip t io n s  o f  th e  v a r ie t ie s  are given 

below*

3* 4.1*1* Malayan-4 (M-4)
i

Malayan-4 u su a lly  known as M-4 i s  a sem i-brandling  

cassava c u lt iv a r  in trod u ced  from  M alayasia. Due to  i t s  

s u p e r io r  cooking q u a lit y , i t  i s  very  p opu lar e s p e c ia l ly  f o r  

in te rcro p p in g  in  th e  homestead coconut gardens* Under good 

management and s o le  cropping i t  i s  capab le  o f  y ie ld in g  18-20 

ton n es o f  fre sh  tu bers p e r  h e c ta re . M-4 matures in  10 months 

a f t e r  p lan ting*

3 .4 .1 * 2  SreevisaMham (Ii-1687)

Sreevisa&ham i s  a h yb rid  cassava v a r ie ty  developed  at 

C entral tu b er crops research  I n s t i tu te  by cross in g  an in d ig e 

nous ty p e ' Cfoeeni Kappa* and an e x o t ic  ty p e  in trodu ced  from  

Malagasy r e p u b lic . I t  Is  sem i-branching and produces medium 

s iz e d  tubers w ith  good cu lin a ry  q u a l i t ie s .  Sreevisafcham is  

t o le r a n t  t o  cassava m osaic d isea se  and natures in  10 months* 

Under s o le  cropping i t  i s  capable o f  y ie ld in g  30-35 tonnes o f  

fr e s h  tubers*
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3 .4 .2  F e r t i l is e r s

Urea (46% K)# s in g le  superphosphate (16% F2°5^ 

muriate o f  potash (60% K20) were used to  supply nitrogen# 

phosphorus and potassium re sp e ctiv e ly .

3 .4*3 Growth regu lators

3 .4 .3 .K  Ethrel

The l iq u id  form ulation o f  ethrel# containing ISO g 

a c id  equivalent as Ethephon ( 2-C hloroethyl phosphonic acid) 

per l i t r e #  was obtained from Messers Agromore lim ited# Mysore 

Road, Bangalore-560 026.

3 .4 .3 .2  Cycocel

Cycocel 500 A containing 50% a c tiv e  ingredient o f 

2 -ch loroethy l trim ethyl ammonium ch lorid e  was supplied  by the 

A gricu ltu ra l Division# Cinamid In d ia  Limited# Bomb^-540 025.

3 .4 .3 .3  A pplication  o f  growth regu lators

The above growth regulators were d ilu ted  in  water t o  

the requ ired concentrations and sprayed on cassava -plants with 

a Jcnapsack sprayer at monthly in terv a ls  from f i r s t  month a fte r  

p lan ting  to  fourth  month.
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3,5 Methods

3.5 .1  Design and lay  out f o r  the f i e ld  experiments

(A) E ffect o f  d iffe ren t plant populations and grouth regulators 
on cassava intercropped in  coconut gardens

This experiment uas la id  out in  s p l i t  p lo t  design, i;ith  

s ix  main p lo t  treatments, f i v e  subplot treatments and throe 

re p lica t io n s •

Main p lo t  treatments (V ariety x  spacing)

1 . VX SX 4 . v2 8!

2.  ^  s 2 S . v2 s 2
6 .  v 2 83

V-j_ -  Cassava variety  -  Mai ay an-4

v, 11 Sreevisakham

Ho. o f  cassava plants in  one 
hectare o f coconut garden

2
Spacing

S - l  60 x  60 cm
S-2 90 x  90 cm
S -3  120 x  120 cm

20,000
8,000

5,000
Subplot treatments

g^ “  Water spray -  c o n tro l
g 3 -  E threl looo ppm
%  ”  C yeocel 1500 ppm

^ 2  “  Ethrel 500 ppm
94  -  Cycocel 1000 ppm

Main p lo t  s iz e  
Subplot s iz e

18 x  3.6 M 
3.6 x  3.6 M
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(b ) Response t o  d if fe r e n t  le v e ls  o f  H, P and K by cassava 
r a is e d  as in te rcro p  in  coconut gardens.

This experim ent was la i d  cu t  as 33 x  2 confounded 

asym strica l f a c t o r ia l  design  u ith  NPI< confounded in  r e p lic a 

t io n  I  and NPKV confounded in  r e p l ic a t io n  IX .

Treatments

F a c to r ia l oonbinations o f  th re e  l e v e l s  each o f  n itrogen* 

phosphorus and potassium  and txjo cassava v a r ie t ie s  c o n s titu te d  

th e  treatirents*

( i )  L evels  o f  n itrog en

-  50 leg N/ha

n2 -  lo o  kg H/ha

n 3 -  150 kg H/ha

( i i )  L evels o f  phosphorus

p !  -  50 kg » 2 ©g/ha

P2 -  75 kg P2 05/h a

p 3 -  100 kg P2 Og/ha

( i i i )  L evels o f  potassium

kl 50 kg ^ O /h a

fc2 100 kg K2o /h a

*3 -  150 kg K20 /h a

Cassava v a r ie t ie s

V1 -  Malayan-4

V2 -  S r e e v is  akh am
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Treatment combinations

1 . R1 Pi V1 19. n2 Pi kl V1 37. n 3 P i k l V1
2. ni P i k l v 2 20. n2 Pi k l V2 38. n3 P i kl V2
3. " l P i k 2 V1 21. n 2 P i k 2 V1 39. n3 P i k 2 V1
4# ni P i k 2 V2 22. n2 P i k 2 V2 40. n3 Pi k 2 V2
5 . " l Pi k 3 V1 23. n2 Pi k 3 V1 41. n3 Pi k 3 V1
6* nl Pi k 3 v 2 24. n2 P i k 3 V2 42# n3 Pi k 3 V2

7. »1 P2 *1 25. n2 p 2 kl V1 43. n3 P2 kl V1
8 . ai P2 kl T2 26. n2 P2 k l V2 44. W3 P2 kl V2
£>. ni P2 k 2 V1 27. n2 P2 k 2 V1 45. n3 P2 k 2 V1

l o . nx P2 k 2 V2 28. n2 P2 k 2 V1 46. n3 P2 k 2 V2
11. ni P2 k 3 V1 29. n2 P2 k 3 V1 47. n3 P2 k 3 V1
12. nl P2 k 3 V2 30. n2 P2 k 3 V2 48. n3 P2 k 3 V2
13. ni P3 kl n 31. n2 P3 kl V1 49* n3 P3 k l V1
14. nl P3 kl V2 32. n2 P3 kl V2 50. n3 P3 k l V2
15. ni P3 k 2 V1 33. n 2 P3 k 2 V1 51. tt3 P3 k 2 V1
16. “ l P3 k 2 v 2 34. a 2 P3 k 2 V2 52, n 3 P3 k 2 V2
17. nl P3 k 3 V1 35. W2 P3 k 3 V1 53. n3 P3 k 3 V1

.CO

n i P3 k 3 *2 36. n 2 P3 k 3 V2 54. n3 P 3 k 3 V2
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Ho*of b lock s per r e p lica t io n  *.* 3

H o.p lots  per b lo ck  • •• IS

Total n o .o f  treatments per ( 1
re p lica t io n  •* * 54

P lo t  s iz e  • • • 4*5 x  3*6 M

Spacing ••• 90 x  90 can

X th ir d  re p lica tio n  with th e  same treatment odruina

t io n s  (as in  r e p lica t io n  two) was maintained in  both  th e  seasons 

f o r  p lan t removal at s ix t y  days® in terva l*  P lant removal was 

ca rr ied  gut f o r  estim ation o f  dry matter production  and NPK 

uptake at various growth stages*
I

The la y  out plan o f  the experiments A and B are presented 

in  P ig . 2 and 3 re sp e c tiv e ly .

3*5.2  Land preparation  and p lanting

Exp erimental p lo t s  were formed in  the in terspaces o f  

coconut trees  leaving an area o f  two metres radius-- at th e  

base o f  th e  palms. Mound method o f  p lan ting  cassava was fo llow ed . 

P rev iou sly  se le c te d  healthy stems o f  both the v a r ie t ie s  were 

cut Into se tts  o f  20 can length and one s e t t  p er  mound was plant

ed v e r t ic a l ly ,  at a depth not exceeding 5 cm*
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3*5*3  F e r t i l i z e r  e x p l i c a t i o n

F o r  th e  exp erim en t 'A* f e r t i l i s e r s  t o  p r o v id e  100 k g  N, 

l o o ’k g  P 2 Og and 100 k g  K20  p e r  h e c t a r e  w ere  a p p lie d *  , F o r  t h e  

ex p erim en t B f e r t i l i z e r s  a t  t h e  c a l c u l a t e d  amounts t o  su p p ly  

t h e  d i f f e r e n t  l e v e l s  o f  H, p 2°5  211(5 * 2 °  30 p e r  t h e  trea tm en t 

s c h e d u le  w ere  a p p lie d *  In  b o th  th e  c a s e s  t h e  w h o le  o f  

h a l f  t h e  d o sa g e s  o f  n i t r o g e n  a id  p o ta s s iu m  w e re  g iv e n  as t h e  

b a s a l  d r e s s in g *  The rem ain in g  d o s a g e s  o f  n i t r o g e n  and p o ta ss iu m  

w ere  a p p l ie d  a t  t h e  t im e  o f  s e c o n d  w eeding  and e a r th in g  up*

3*5 *4  A f t e r  c u l t i v a t i o n

S p r o u t in g  and e s ta b lis h m e n t  w ere  s a t i s f a c t o r y  d u r in g  

b o th  t h e  y e a r s ,  c u l t i v a t i o n  p r a c t i c e s  o t h e r  th a n  t h e  t r e a t 

ment re q u ire m e n ts  o f  t h e  e x p erim en ts  w ere  f o l l o w e d  as p e r  t h e  

p a ck a g e  o f  p r a c t i c e s  reco irm en d a tion s o f  t h e  K e ra la  A g r i c u l t u r a l  

U n iv e r s i t y  (1 9 8 2 )*

A b r i e f  s c h e d i l e  o f  t h e  c u l t u r a l  o p e r a t io n s  i s  p r o v id e d  

i n  T a b le  2*

3*6 B io m e t r ic  o b s e r v a t io n s

F o llo w in g  b i o m e t r i c  o b s e r v a t io n s  w ere r e c o r d e d  fro m  

b o t h  t h e  e x p e rim e n ts*
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T a b le  2* S ch ed u le  o f  c u lt u r a l  O p e ra t io n !

T ea r O peration s Experim ent

19 83 -84  1* P la n tin g

2* F i r s t  w eeding and 
e a r th in g  up

3* Secon d  w eeding and 
t o p  d re ss in g

4* H a rv estin g

A B
14*6*1933 1 6 .6 .1 9 8 3

15*7 .19 83  17*7*1983

12*8*1983 14 .8*1983 

20*4*1984 22 .4*1984

1984-85 1* P la n t in g

2* F i r s t  w eeding and 
e a rth in g  up

3* Secon d  w eeding and 
t o p  d re ss in g

4* H arv estin g

10*6*1984 12*6*1984

9 .7 .1 9 8 4  12 .7*19 84

11*8 .1984  14 .8*1934

1 1 .4 .1 9 8 5  15.jd .1985
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3,6*1  P re -h a rv e st  o b se rv a t io n s

O b s e rv a t io n s  on  g ro ijth  c h a r a c t e r s  w ere  r e c o r d e d  fro m  

t h r e e  p la n t s  s e l e c t e d  a t  random fr o m  ea ch  p l o t  in  t h e  c a s e  

o f  b o t h  t h e  eK perim ants* T he o b s e r v a t io n s  w ere r e c o r d e d  sc  

60 d a y Es in t e r v a l  fr o m  p la n t in g  t o  h a r v e s t  and t h e  mean v a lu e s  

w ere  \ jo d eed  ou t*

3 .6 * 1 .2  P la n t  h e ig h t

H e ig h t o f  t h e  t a l l e s t  stem  was m easured fro m  t h e  b a s e  

o f  t h e  s p r o u t  t o  t h e  te r m in a l bu d*

3 * 6 * 1 .3  Huirber o f  n o d e s  p e r  p la n t

The number o f  f u l l y  open ed  le a v e s  and t h e  l e a f  s c a r s  

w ere  co u n te d  fr o m  t h e  b a s e  t o  t h e  t i p  o f  b o th  t h e  s h o o t s ,

3 * 6 .1 .4  Hunfoer o f  fu n c t io n a l  le a v e s  p e r  p la n t

The nunfoer o f  f u l l y  op en ed  le a v e s  o r  t h e  f u n c t io n a l  

le a v e s  was c o u n te d  fro m  th e  b a s e  t o  th e  t i p  o f  t h e  stem  on  

b o t h  th e  s te m s .

3*6*1 *5 L e a f  a re a  in d e x

The l e a f  a r e a  was w orked o u t  u s in g  t h e  l i n e a r  m easu re- 

monfcs m ethod s u g g e s te d  b y  Ramanujam and I n d i r a  (1 9 7 3 ) .  The 

l e a f  a re a  in d e x  was c a l c u l a t e d  by  t h e  f o l l o w in g  f o r n u la  d e v e lo p 

e d  b y  W atson (1 9 4 7 ) .
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Leaf area peg plant (cm2)
*  Land area occupied by the plant (c e ?)

3 .6 .2  Post harvest observations

The sairple plants ear marked f o r  the preharvest observa

tion s were harvested on the previous day o£ the general harvest. 

The follow ing observations were made and the mean values ca l

culated.

3 .6 .2 .1  Hunfcer o f tubers per plant

The w ell developed tubers from the observational plants 

were separated and counted.

3.6 • 2 • 2 Tuber wei^it

The mean tuber weight was computed by dividing the fresh 

tuber weight o f the se lected  plants by the nunfoer o f  tubers and 

expressed in< grams.

3*6.2.3 Length o f tubers

The length o f medium sized  tubers was measured and the 
mean values were taken.

3.6 .2 .4  Girth o f tuber

Girth measurements were made from those tubers from 

which the length was measured. The g irth  was recorded at
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th r e e  p la ce s  o f  th e tu b er / one at th e  middle and th e  oth er  

two at h a lf  between th e  middle and both  th e ends o f  tuber,.: 

Average o f  th ese  th ree  was taken as th e  g ir th  o f  tuber*

3 .6 .2 *5  U t il is a t io n  index (U .X .)

Tiie r a t i o  o f  th e  roo t weight t o  top  weight {stems and 

lea ves) which i s  an important y ie ld  determinant o f  cassava 

(Obigbesan, 1973) was worked ou t.

3.6*2.©  Top y ie ld

The t o t a l  weight o f  stems and lea ves  o f  th e p la n ts from 

th e  net p lo t  were recorded  soon a fte r  th e  harvest*

3.6•2•7 Tuber y ie ld

A fte r  c a r e fu lly  p u llin g  out th e  p la n ts from  th e  not 

p l o t ,  th e  tu bers were separated/ cleaned and th e  fre sh  weight 

was recorded .

3 .6 .2 .8  Starch  content

Starch content o f  th e  tubers in  each treatment was 

determined C a lo r im e trica lly ; a fte r  h y d ro ly s is  in to  g lu cose  

and then fo llo w in g  Kelson* s method (W histler* 1902) .j
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3*6 .2*9  H ydrocyan ic a c id  content.

The HCN con ten t o f  fr e s h  tu b e r  san p les w ere estim ated  

c a lo r im e t r i c a l ly  by  sodium  p ie r a t e  method (In d ir a  and S inha 

1 9 6 9 ).

3 .7  Growth a n a ly s is

3 .7 .1  Dry n a t te r  p ro d u ctio n  and d is t r ib u t io n

D e s tru c t iv e  sam pling at 60 days in t e r v a l  from  th e  t h i r d  

r e p l i c a t io n  o f  th e  experim ent *B* was c a r r ie d  o u t .  At each 

sa n p lin g  on e  p la n t  from  each treatm ent was c a r e fu l ly  p u l le d  

ou t and sep a ra ted  ou t in t o  ro o ts*  stem  and le a v e s . Fresh 

w eight o f  each p a r t  was re co rd e d  and sub sa n p les  were taken  

f o r  estim a tin g  th e  dry w eigh t. The sub san p les  were d r ie d  

in  oven at 80*C t o  con stan t dry w e igh t. Then th e  dry w eights 

o f  each p la n t  p a r t  was conputed and re co rd e d .

3 .7 .2  Het a s s im ila t io n  r a t e  (WAR)

The p roced u re  g iv en  b y  Watson (1958) as m o d ifie d  b y  

B u ttery  (1970) was fo l lo w e d  f o r  c a lc u la t in g  Har .  The f o l l o w 

in g  -form ula was u sed  t o  a r r iv e  a t th e  HAR# exp ressed  as 

g m"2 day " 1 . j
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A  *2 ~ " l  

“  - Ct2 - tx)

Where

wmO
w2 = t o t a l  dry weight o f  p la n t g  m

« 2Ŵ  ® t o t a l  dry weight o f  p la n t g ra

t 2 -  t j  = tim e in te rv a l in  days

h2 *= le a f  area nT2 at t in e  t 2

»3 le a f  area rn a t t in e  t^

3*7*3 Crop growth ra te  (CGR)

Ctqp growth r a te  was ca lc u la te d  by th e  form al a o f  

Watson (1958)*

03 R a  W m  X 1A1
»2  —1This was expressed  as g m day

3*7*4 Tuber bu lk in g  r a te  (B .R .)

I t  i s  th e  ra te  o f  in cre a se  in  tu b er  weight p e r  u n it

t in e  and i s  an in p ort ant measure o f  tu ber  growth* I t  i s
—1 —1expressed  as g day p la n t (dry  v jt . ) .

a t tim e t 2 

a t tim e ^
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Where W2 = Dry weight o f  tuber at tim e T2 

»  Dry weight o f  tuber at time

3*3 Chemical analysis

3*8 *1 Plant analysis

The sanple plants uprooted at $0 days in terv a ls  from 

the th ird  rep lica tion  was separated in to  lea f*  stem and root 

and the dry weight was recorded as stated  e a r lie r*  Nitrogen 

phosphorus and potassium contents o f  d iffe ren t plants; parts 

were analysed at various growth stages#

3#8#1#1 Nitrogen

Total nitrogen o f  th e  p la n t sample were determined by 

the m odified m icro-k j e l  dahl method ( Jackson^ 1967) #

3 #8 *1# 2 Phosphorus

Phosphorus was determined calorim eferically by the 

Van adomolybdo phosphoric a c id  yellow  co lou r method ( Jacfcson, 

1967).

3* 8 .1 • 3 Pot as slum

Potassium was determined flame photom etrically using 
a syatron ics flame photometer*
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3*8 *2  U ptake o f  n u t r ie n t s

The t o t a l  uptalee o f  n itr o g e n , phosphorus and potassium

b y  t h e  p la n t  a t d i f f e r e n t  s t a g e s  o f  g row th  u as c a lc u la te d ^

fr o m  th e  n u t r ie n t  c o n te n ts  and d ry  w e ig h t o f  p la n t  p a r t s  a t
„ 1

d i f f e r e n t  s t a g e s  o f  grow th  and e x p r e s s e d  as leg h a  *

<
3 *8 *3  S o i l  a n a ly s is

B e fo r e  carmen cement o f  th e  exp erim en t co n p o s ifce  s o i l  

sa m ples w ere ta k e n  r e p l i c a t i o n  v i c e  and a n a ly s e d , f o r  v a r io u s  

p h y s ic o - c h e m ic a l  p r o p e r t i e s .  P i o t v i c e  a n a ly s is  o f  s o i l  s a n p le s  

f r o m  exp erim en t 'B 1,  f o r  a v a i la b le  n i t r o g e n ,  p h osp h oru s and 

p o ta s s iu m  was done a f t e r  t h e  h a r v e s t  o f  t h e  ex p erim en t •

3 .8 *  3*1 M ech an ica l a n a ly s is

M ech a n ica l a n a ly s is  o f  t h e  i n i t i a l  s o i l  sa irp les  uas 

c a r r i e d  o u t b y  th e  in t e r n a t io n a l  p i p e t t e  m ethod (P ip e r ,  1 9 5 0 ) .

3 * 8 . 3 .2  O rg a n ic  carb on

W a lk ley  and B la d e 's  w et o x id a t io n  m ethod as d e s c r ib e d  

b y  Ja ck son  (1 9 6 7 ) was u s e d  f o r  t h e  e s t im a t io n  o f  o r g a n ic  carbon*

3 *8 *3 *3  T o t a l  n i t r o g e n

M o d if ie d  m ic r o -K je ld a h l  method (J a c k s o n , 1967) uas 

a d o p te d  f o r  t h e  e s t im a t io n  o f  t o t a l  n i t r o g e n  c o n t e n t  o f  t h e  

s o i l *
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3 * 0 ,3 * 4  A v a i la b le  n it r o g e n

A v a i la b le  n i t r o g e n  was d e term in ed  b y  t h e  p r o c e d u r e

o f  S u b b ich  and A s i j a  (1 9 5 6 ) .

3*8* 3*5 A v a ila b le  phosphorus

Tne a v a i la b le  p h osp h oru s was d e term in ed  b y  B r a y 's  

I  m ethod (J a ck s o n / 19 6 7 )*

3 . 8 . 3 ,d  A v a i la b le  p o ta ss iu m

A v a i la b le  p o ta ss iu m  was e x t r a c t e d  b y  n u t r a l  norm al 

ammonium ac e t a t e  s o l u t i o n  and d e term in ed  by a s y s t r o n i c s  f la m e  

p h o to m e te r  (J a d ts o n , 1 9 6 7 ).

3*9 S t a t i s t i c a l  a n a ly s is

The d a ta  o f  t h e  ex p erim en t *A' w ere  a n a ly s e d  b y  t h e

a n a ly s is  o f  v a r ia n c e  t e c h n iq u e  f o r  s p l i t  p l o t  d e s ig n  and f o r

t h e  a n a ly s is  o f  t h e  e x p erim en t *B* a n a ly s is  o f  v a r ia n c e  te c h n iq u e  
2

as a p p l i c a b l e  t o  3 x 2 co n fo u n d e d  a s y m e tr ic a l  f a c t o r i a l  d e s ig n  

was a d o p te d  (C och ran  and Cox* 1 9 6 5 ) .  W hereever t h e  F t e s t  was 

s i g n i f i c a n t  in  flNOVA t h e  c r i t i c a l  d i f f e r e n c e  (CD) i s  p r o v id e d *

The r e s u l t s  and d is c u s s io n  a r e  b a s e d  on  5 p e r c e n t  l e v e l  o f  

s i g n i f i c a n c e *
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Tne c o r r e la t i o n s  betw een  t h e  y i e l d  and y i e l d  a t t r i 

b u te s  w ere a l s o  determ ined* Path  c o e f f i c i e n t  a n a ly s is  was 

a ls o  done as p e r  t h e  p ro ce d u re  g iv e n  by  W right <1921 ) and 

L i  (1 9 5 5 }*  A q u a d r a t ic  r e sp o n se  s u r fa c e  o f  a p p l ie d  

n u t r ie n t s  on  tu b e r  y i e l d  was f i t t e d  f o r  b o th  t h e  c ro p  y e a rs  

(D as and G ir i*  1 9 78 )*  The econ om ics  o f  in te r c r o p p in g  

ca ssa v a  a t d i f f e r e n t  l e v e l s  o f  f e r t i l i s e r  a p p l ic a t io n  was 

a l s o  w orked ou t*



RESULTS



4 . RESULTS

4*1 Experiment A

The resu lts  o f the experiment "E ffect o f  d iffe ren t plant 

population and growth regulators on cassava intercropped in 

coconut gardens" are presented hereunder*

4*1.1 Growth characters

4 .1 .1 .1  P lant h eigh t

The e f f e c t  o f  treatm ents on th e  h e igh t o f  p la n ts  at 

various stages o f  crop growth during 1983-84 and 1984-85 are 

p resen ted  in  T able 3a*

The d if fe r e n c e s  in  p la n t h eigh t between th e  v a r ie t ie s  

were n ot s ig n i f ic a n t  during th e  i n i t i a l  stages o f  groxjth. But 

v  ̂ had s ig n i f ic a n t ly  h igh er p la n t h eigh t at 180th day/ 240th 

day and at h arvest in  1983-84* However/ in  1984-85 th e  d i f f e r 

ences in  h e igh t between th e  v a r ie t ie s  were not s ig n if ic a n t  at 

a l l  stages o f grow th. The in flu e n c e  o f  p la n t p op u la tion  on th e  

h e igh t o f  p la n ts  was s ig n if ic a n t  at a l l  s ta g es  o f  grotJth/ e jx ce p t 

on 60th day/ during both th e  y e a r s . With in cre a s e  in  p la n tin g  

d en sity  s ig n if ic a n t  r e a c t i o n  in  p la n t h e igh t was r e co rd e d , 

e s p e c ia lly  a t th e  la t e r  stages o f  grow th. Maximum stunting  was



Table 3a* E ffect o f  v a r ie t ie s , spacing and growth regu lators on plant height (cm)

60th day 120th day 180th day 240th day At harvest

83-84 84-85 83-84 84-85 83-84 84-85 83-84 84-85 83-84 84-85

Malayan-4) 42*06 39.35 129.32 123.85 197.84 188.36 269.38 251.78 270. 39 252.56
V2 (S r  eev is  akh am) 42.20 39.90 129.34 124.12 200.11 190.50 267.66 250.87 268. 39 251.70

C.D. NS NS NS NS 0.74 NS 0.86 NS 0.89 NS

S^(60 x  60 era) 42*21 39.58 124.25 115.65 163.73 154.75 194.56 183.15 195.40 183.88
S2(90 x  90 cm) 41*90 39.31 128.98 126.80 210.91 201.83 301.75 278.09 302.61 278.91
S3(120 x  120 cm) 42.28 39.98 134.76 129.51 222.28 211.71 309.26 292.75 310.15 293.60
C.D. MS NS 0.40 1.83 0.90 2. 39 1.06 1.38 1.09 1.55
g-L (Control) 42.16 39.88 133.02 125.44 204.61 194.33 272.02 255.27 273.16 255.97
g„ (Ethrel SOOppm) 42.17 39.47 132.52 125.77 202.22 193.72 271.50 254.86 272.22 255.86
g-j (Ethrel lOOOppm)41*91 39.50 131.69 127.19 200.55 191.47 269.77 253.37 270.75 254.22
g4 (Cycocell oOOppm) 42*13 39.75 125.77 122.13 195.33 185.63 267.30 248.83 268.11 249.50
g^( Cycocel I500ppm) 42*27 39.52 123.63 119.33 192.16 182.00 262.02 244.30 26 2.69 245.11
CD MS NS 0.50 1.37 0.75 1.52 1.36 1.77 1.53 2.39

cn
TO



T a b le  3 b . E f f e c t  o f  V  x  G I n t e r a c t i o n  o n  p la n t  h e ig h t  (can) a t  t h e  h a r v e s t  s t a g e

Variety <- L

V ,

8 3 - 8 4  8 4 -8 5  8 3 - 8 4  8 4 -8 5

2 7 2 .8 8  2 5 5 .3 3  2 7 2 .8 8  2 5 6 .0 5

V 2 5 7 3 .4 4  2 5 6 .1 1  2 7 1 .5 5  2 5 5 .6 6

G rotJth  r e g u l a t o r  t r e a t m e n t s  

g 3 g 4

8 3 - 8 4  8 4 -8 5  8 3 - 8 4  8 4 -8 5

2 7 1 .6 6  2 5 4 .8 8  2 7 0 .8 8  2 5 0 .4 4

2 6 9 .8 3  25 3 .5 5  2 6 5 .3 3  2 4 8 .5 5

8 3 - 8 4  8 4 -8 5

2 6 3 .6 1  2 4 4 .6 1

2 6 1 .7 7  2 4 4 .6 1

CD f o r  1 9 8 3 -8 4  =  2 .1 7

CD f o r  1 9 8 4 —85  =  £3S

CD
CO
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o b s e r v e d  in  p la n t s  u n d e r  th e  tre a tm e n t Airong t h e  g rou th

r e g u la t o r s ,  g 4 and g5 ca u se d  s i g n i f i c a n t  r e d u c t io n  in  p la n t  

h e ig h t  a t  a l l  s ta g e s  o f  grow th  e x c e p t  on  60 th  day d u r in g  b o th  

y e a r s .  The e f f e c t  o f  in  d e c r e a s in g  t h e  h e ig h t  o f  p la n t s  was 

a l s o  s i g n i f i c a n t  in  most o f  t h e  s t a g e s .  Maximam r e d u c t io n  in  

p la n t  h e ig h t  was o b s e r v e d  in  p la n t s  t r e a t e d  w ith  g5 ( c y c o c e i  

1500 ppm ).

The in t e r a c t i o n s  V x  S and S x  G w ere n o t  s i g n i f i c a n t  in  

b o th  t h e  y e a r s .  H ow ever t h e  V x  G in t e r a c t i o n  had  s i g n i f i c a n t  

i n f l u e n c e  on  p la n t  h e ig h t  a t t h e  f i n a l  s t a g e  d u r in g  19 83 -84  

(T a b le  3 b ) .  Maximum r e d u c t io n  in  p la n t  h e ig h t  was r e c o r d e d  

u n d e r  t h e  tre a tm e n t co n fo in a t io n  v2 g £ .

4 . 1 . 1 . 2  N unber o f  n od es

The d a ta  on  number o f  n od es p la n t ” 1 a t  d i f f e r e n t  g row th  

s t a g e s  o f  t h e  c ro p  f o r  1 9 8 3 -8 4  and 1984—85 a r e  p r e s o r t e d  in  

T a b le  4 a .

The v a r ie t y  v 2 had s i g n i f i c a n t l y  h ig h e r  number o f  n o d e s  

p la n t ” 1 a t  a l l  grow th  s ta g e s  e x c e p t  a t 60 th  day d u rin g  1 9 8 3 -8 4 . 

The e f f e c t  o f  p la n t  p o p u la t io n  on  number o f  n o d e s  p la n t ” 1 was 

a l s o  s i g n i f i c a n t  a t  a l l  s t a g e s  e x c e p t  a t  60 th  day d u rin g  1 9 8 3 -8 4 . 

P la n ts  a t w id e r  s p a c in g s  in  g e n e r a l  h ad  h ig h e r  number o f  n od es  

a t  a l l  t h e  s t a g e s  o f  g ro w th . The h ig h e s t  number o f  n odes was



TatxLe 4a* E ffect o f v a r ie ties , spacing and growth regulators on number o f nodes plant"*^-

Treatments 60th day 120th day 180th day . 240th
83-84

LdaY At harvest
83-84 84-85 83-34 84-85 83-84 ' 84-85 84-85 83-84 84-85

V1 (Malayan-4) 34*44 30.63 59.57 45.61 101.73 94.60 145.53 126.73 146.15 127.64

V2 ( Sree vis akh am) 34.91 31.24 61.24 47.04 111.40 104.48 150.71 129.73 151.28 130.60

CD NS 0.17 0.93 1.14 1.45 0.85 1.35 0.37 1.23 0.42

S1 (60 x  60 cm) 35*06 30.65 44.50 43.45 78.20 73.40 134.00 92.76 134.56 93.76
(90 x  90 cm) 34*56 31*10 62.73 43.81 110.06 105.53 144.83 136.46 145.36 137.36

S3 (120 x 120 cm) 34*40 31.06 74.00 51.71 131.43 119.70 165,53 155.46 166.23 156*23

CD NS 0.20 1*40 1.39 1.78 1.07 1.65 0*45 1.50 0.51

gl (Control) 34* 38 31.52 61*16 47.44 107.61 99.27 148.44 128.88 148.88 129.77

g2 (Ethrel 500 ppm) 35*61 30.91 60*11 47.33 108.61 99.88 148.61 128.22 149*44 129*11
g3 (Ethrel 1000 ppm) 34*55 30.77 60.61 46.50 109.11 100.27 149.50 129.66 150*22 130.27

g4 (Cycocel 1000 ppm) 35*66 30.86 60*05 45.61 104.88 93.88 148*50 127*77 149.00 128.83
g5 (Cycocel 1500 ppm) 33*66 30*61 59.61 44.69 102.61 99*38 145,55 126.61 146.05 127.61

CD NS 0*44 1.23 0.98 1.54 NS 1.75 1.55 1.73 NS .

cn
on.



T a b le  4 b . E f f e c t  o f  V x  S I n t e r a c t i o n  on  nunfccr o f  n o d e s  p la n t  
a t  t h e  h a r v e s t  s t a g e

—1

V a r ie t y

S p a c in g
S1 S2 S 3

8 3 -8 4  8 4 -8 5  8 3 -8 4  8 4 -8 5 "  8 3 -8 4  8 ^ -8 5

V^ 1 3 1 .6 0  9 3 .6 0  1 4 3 .0 0  1 3 6 .8 0  1 6 2 .8 6  1 5 2 .5 3

v 2 1 3 6 .5 3  9 3 .9 3  1 4 7 .7 3  1 3 7 .9 3  1 6 9 .6 0  1 5 9 .9 3

CD F o r  1 9 8 3 -8 4  -  2 .6 0  

CD F o r  1 9 8 4 -8 5  -  0 .8 9

tfs
CD
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observed in  plants under the treatment s^. In the case o f 

growth regu lators, g& caused s ig n ifica n t reduction on number 

o f  nodes plant” 1 during most o f  th e  stages o f  crop groxjth. 

However the e f fe c t  o f  other treatments was not s ig n ifica n t 

during both the years.

The V x  S in teraction  e f fe c t  on th e  number o f  nodes 

plant” 1 was s ign ifica n t during 1984-85 (Table 4 b ), S ig n if i 

cantly  h igher number o f  nodes was produced in  p lants under the 

treatment v2 s 3. The in teraction s V x  G and S x  G were not 

s ig n ifica n t at th e  stage o f  harvest in  both th e  years,

4 .1 .1 ,3  Humber o f  fu nctional leaves

The data on mean number o f  fu n ction a l leaves plant” 1 

recorded at 60 days' in terva l in  1983-84 and 1984-85 are given in  

Table 5 .

During 1983-84, th e higher nuntoer o f  fu nction al leaves 

p lant” 1 recorded fo r  the variety  v 2 was s ig n if ic a n t  only at 180th 

day# However, during 'the subsequent year the above variety  had 

s ig n ifica n tly  higher nuntoer o f functional leaves at a l l  stages 

o f  growth except at 240th day. The e f fe c t  o f  planting density 

on nuntoer o f  fu nctional leaves plant” 1 was s ig n ifica n t only 

during th e la te r  stages o f  growth during both the years.

Increase in  plant population resu lted  in  s ig n ifica n t negative



T a b le  5 .  E f f e c t  o f  v a r i e t i e s ,  s p a c in g  and g row th  r e g u l a t o r s  o n  num ber o f  f u n c t i o n a l  
l e v e l s  p l a n t " 1

T re a tm e n ts
6 0 th  day 1 2 0 th  day 1 8 0 th day 24 0th day h a r v e s t
8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 4

V1 (M ai ay a n -4) 3 3 .7 3 2 9 .3 2 5 0 .5 3 3 7 .0 0 7 2 .2 6 6 8 ,1 3 0 7 .4 4 6 3 .3 7 4 5 .4 8 3 9 .6 6

V2 (S re e v isa k h a m ) 3 3 .9 7 3 0 .0 6 5 1 .2 8 4 0 .5 3 7 5 .4 4 7 0 .0 8 0 8 .5 7 6 4 .4 4 4 6 .6 8 4 0 .7 5

CD NS 0 .3 2 NS 1 .7 5 1 .2 6 0 .7 2 NS NS NS 0 .5 4

S1 (6 0  x  60  cm) 3 4 .5 0 2 9 .2 0 3 5 .7 3 3 3 .1 3 5 3 .7 3 4 8 .9 0 6 1 .0 6 5 7 .6 6 3 3 .6 0 2 8 .2 3

a 2 (9 0  x  90 cm) 3 3 .6 3 3 0 .0 3 5 2 .4 6 3 7 .9 6 8 1 .4 3 7 7 .9 6 6 9 .6 6 6 3 .1 3 5 0 .7 3 4 1 .2 6

S 3 (1 2 0  x  120  cm) 3 3 .4 3 2 9 .8 3 6 4 .5 3 4 5 .2 0 8 6 .4 0 8 0 .4 6 7 3 .3 0 7 0 .7 6 5 3 .9 3 5 1 .1 3

CD NS NS 1 .1 7 2 .1 4 1 .5 4 0 .8 3 1 .1 4 1 .0 7 1 .5 3 0 .6 7

*1 (C o n t r o l ) 3 3 .4 4 3 0 .3 3 5 1 .1 6 3 5 .5 5 7 3 .8 8 6 9 .5 0 6 8 .7 2 6 3 .6 6 4 6 .5 5 3 9 .8 8

g 2 (E t h r e l  5 0 0  ppm) 3 4 .8 3 2 9 .6 1 5 0 .7 7 4 0 .2 2 7 3 .6 6 6 9 .2 2 6 7 .8 8 6 4 .1 1 4 5 .9 4 4 0 .8 3

* 3 (E t h r e l  1000 ppm) 3 3 .7 2 2 9 .5 0 5 1 .2 7 4 0 .0 5 7 4 .6 6 6 9 .0 5 6 8 .7 1 6 3 .6 6 4 6 .2 2 4 0 .1 6

®4 (C y coce llO O O  ppm) 3 4 .5 0 2 9 .6 6 5 1 .1 1 3 9 .1 6 7 3 .6 6 6 8 .3 3 6 8 ,0 0 6 3 .9 4 4 5 .5 5 4 0 .0 5

% (C y c o c e l  15 00  ppm) 3 2 .7 7 2 9 .3 3 5 0 .2 2 3 8 .8 3 7 3 .3 8 6 8 .9 4 6 6 .7 2 6 3 .8 8 4 6 .1 6 4 0 .1 1

CD NS 0 .5 5 NS 2 .5 0 NS NS NS NS NS NS

CD
GC



60

e f f e c t  on th e  nuntoer o f  fu n ction a l lea v es . As such p lants in  

the treatment s^ had low est -nunber o f  fu n ction a l lea v es . In 

general th e  growth regu lator treatments had no s ig n ifica n t 

in flu en ce  on number o f  fu n ction a l leaves p la n t"1.

The in te r a c t io n s  V x  S , V x  G and S x  G w ere a ls o  n ot 

s ig n i f i c a n t  at th e  h arvest sta g e  during both  th e  y e a r s .

4 .1 .1 .4  Leaf area index

The data on l e a f  area in d ex  a t  v a r io u s  s ta g e s  o f  crop  

growth f o r  both  th e  y e a rs  are  p resen ted  in  T ab le  6 .

. During both  th e  y e a r s , v 2 had s i g n i f i c a n t ly  h ig h e r  l e a f  

area  in d ex  at most o f  th e  s ta g e s . In cre a se  in  p la n t  p o p u la tio n  

r e s u lte d  in  s i g n i f i c a n t ly  h ig h e r  l e a f  area  in d ic e s  at v a r iou s  

s ta g e s  o f  crop  growth during both  th e  y ears (F ig .  4 ) .  P la n ts 

a t th e  h ig h e st  p la n t in g  d e n s ity  under th e  treatm en t s^ had 

s i g n i f i c a n t ly  h ig h e r  l e a f  area in d ic e s  at a l l  th e  s ta g e s .

During 1983-84, th e  e f f e c t  o f  growth r e g u la to rs  on l e a f  area 

in d e x  was s ig n i f i c a n t  on ly  at 240th day. S ig n i f i c a n t  red u ction  

in  l e a f  area  in d ex  due t o  growth re g u la to r  treatm en ts was 

observ ed  at t h i s  s ta g e . In  1984-85 th e  treatm en t g& was 

in stru m en ta l in  s ig n i f i c a n t ly  low erin g  th e  l e a f  area  in d e x , 

a t 120th day. At o th e r  s ta g e s  o f  crop  growth th e  e f f e c t  o f  

gaxujth r e g u la to r s  was n o t s i g n i f i c a n t .



T a b le  6 .  E f fe c t  o f  v a r i e t i e s ,  sp a c in g  and growth r e g u la to r s  on  l e a f  a rea  in d ex

Treatm ents 60th day 120th day 180th  day 240th day At h a rv e s t

8 3 -8 4 84-85 8 3 -3 4  8 4 -85 3 3 -84 84 -8 5 8 3 -8 4 84 -85 8 3 -8 4 8 4 -8 5

Vj (M alayan-4) 1*68 ' 1 .0 2 1*52 1 .3 2 2 .3 9 2 .17 1 .6 6 1 .6 0 1 .3 2 0 .9 7
v 2 ( S r e e v i  s akham) 1 .1 9 1 .0 7 1 .5 3 1..34 2 .5 0 2.^24 1 .6 7 1 .6 3 1^33 1 .0 4

CD NE 0 .0 2 NS v NS 0 .0 S 0 .0 3 0 .0 1 NS 0 .0 1 0 .0 2

s x (60  x  60 cm) 2*13 1 .8 3 2 .2 0 2 .1 0 3 .30 3 .1 2 2 .7 3 2 .71 l . p 3 1 .4 1
e 2 (SO x  90 cm) 0 .9 2 0 .8 4 1 .4 4 1 .1 5 2 .50 2 .21 1 .3 5 1 .3 1 1 .2 4 0 .9 6
s 3 (120 x  120 cm) 0 .5  i 0 .4 7 0 .9 4 0 .7 4 1 .5 3 1 .2 8 0 .9 2 0 .8 3 0a81 0 .6 6

CD 0 .0 6 0 .0 2 0 .0 3 0*02 0 .0 6 0 .0 3 0 .0 2 0 .0 3 0 .0 1 0 .0 2

g^ (C o n tro l) 1 .1 6 1*07 1 .5 3 1 .3 3 2 .4 4 2.21 1 .6 9 1 .6 1 1 .3 4 1 .0 0
g 2 (E th re l 500 ppm) 1 .2 2 1 .0 5 1 .5 3 l.j3 4 2*,43 2 .2 2 1 .6 4 1 .6 1 l.,3 2 1 .0 2
S 3 (E th r e l lo o o  ppm) 1 .2 0 1 .0 3 1 .5 4 1 .3 5 2 .4 7 2*21 1 .6 7 1 .6 2 1 .3 2 1 .0 2
g4 (C y co ce l lo o o  ppm) 1 .1 9 1 .05 1 .5 4 X.,32 2 .4 4 2 .1 9 1 .6 6 1 .6 2 Xj.33 1 .0 0
g5 (C y c o c e l 1500 ppm) 1 .1 6 1 .0 4 1 .5 0 1*30 2.,44 2 .1 8 i ; o 7 1 .6 2 1*32 1 .0 0

CD NS NS 0 .p 2 NS NS 0 .0 2 NS NS NS



F * iG  *4 e f f e c t  o f  p l a n t i n g  d e n s i t y  o n  l e a f  a r e a  i n d e j c

-------------------------- S i (  6 0 * €0 c m )

-------------------------  s s f  SO X a  a c  m )

-------------------------- - S 3 ( 1 2 0 x \%o c m )

-------------------------   DAYS AFTER P i .  ANT ItJG »----------------------------------------------------------y.H3S3-1B4 -------------   <-------------- -1984 _'SS
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The in te r a c t io n s  V x  s , V x  G and S x  G on le a f  area 

in d ex  v e re  n o t s ig n i f i c a n t  at th e  h a rv est s ta g e ,

4 .1 .2  Y ie ld  consonants and y i e l d

4 . 1 .  2*1 Nuntoer o f  tu b e r s

The data  on ms an number o f  tu b ers  p la n t” 1 at h a rvest 

during 1983-84 and 1984-85 a re  p resen ted  in  T a b le  7*

The v a r ie t a l  d i f f e r a i c e  in  th e  number o f  tu b e rs  p la n t 

was s ig n i f ic a n t  during both  th e  y e a r s . The v a r ie t y  v 2 produced  

s ig n i f i c a n t ly  h ig h er  number o f  tu b e rs  p la n t " 1 . The in f lu e n c e  

o f  p la n t  p op u la tion  on tu b er  number p la n t "1 was s ig n i f i c a n t  

during 1983-84 and 1984-85 . In cre a se  in  p la n t  p o p u la tio n  

r e s u lte d  in  s ig n i f ic a n t  red u ction  in  th e  number o f  tu b ers  p la n t” 1 .  

H ighest number o f  tu b e rs  p la n t "1 was o b ta in e d  from  th e  treatm ent 

s 3, fo l lo w e d  by s 2. The grouth  r e g u la to r s  c o u ld  n ot ex e rt  

any in f lu e n c e  on th e  number o f  tu b ers  p la n t  ,  during both  th e  

y e a r s .

The in te r a c t io n s  V  x  S, V x  G and s  x  G were a ls o  not 

s ig n i f i c a n t ,  in  th e  case  o f  number tu b ers  p la n t " 1 .

4 .1 .2 .  2 Tuber w eight

The data  on mean weight o f  th e  tu b ers  at h a rv est during 

1983-84 and 1984-85 a re  g iv en  in  T ab le  7 . During both  th e  years^



Table 7 . E ffect o f  varieties*  spacing and growth regulators on number 
o f  tubers p lant*1 and mean tuber weight

.1_ Nunber o f tubers plant Mean weight o f Tubers (q)xiea&Jiieri&ti
83-84 84-85 83-84 84-85

(Halayan-4) 3.85 3.61 154.12 165.55
(Sreouisakham) 4.60 4.43 181.36 180.33

CD 0.37 0.28 18.31 15.21

s^ (&0 x 60 cm) 3.68 3.47 74.23 77.44
3^ (90 x  90 cm) 4.19 4.12 210.26 213.23
s3 (120 x  120 cm) 4.80 4.46 218,74- 228.15

CD 0.45 0.34 22.42 13.63

g^ ( Control) 4.23 4.05 169.41 171.04
g2 (Ethrel 500 ppm) 4,13 3.94 165.15 175.95
g3 (Ethrel 1000 ppm) 4.19 3.94 165.37 179,95

(Cycocel 1000 ppm) 4.16 4,03 175.23 173.49
g5 (Cycocel 1500 ppm) 4.41 4.14 163,55 164.42
CD NS NS NS NS

-vi
ro
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th e v ariety  had s ig n ifica n tly  h igher mean tuber weight.

The e f fe c t  o f  plant population on mean tuber weight was also 

s ig n ific a n t  during both the years. S ig n ifica n tly  lower mean 

tuber weight was reg istered  under th e treatment s^, The 

d iffe re n ce  in  mean tuber weight between the treatments and 

@3 was not s ig n ific a n t . However# highest mean tuber weight 

was n oticed  in  th e treatment s^, as regards the growth regula

tors# th e ir  e f fe c t  on tuber weight was not s ig n ifica n t during 

both the years.

The in teraction s V x  s # v x  G and s x  G, on mean weight 

o f  tubers were also not s ig n ifica n t during both the years,

4 ,1 *2 ,3  length o f  tubers

The data pertaining to  the length o f  tubers at hardest 

during both the years are presented in  Table 8 ,

The variety  v^ produced s ig n ifica n tly  longer tubers in  

1983-84 and 1984-85, The length o f  tubers was s ig n ifica n tly  

in fluenced  during both the years# by th e  planting density. 

S ig n ifica n tly  low est tuber length was recorded in  the case o f  

p lan ts under treatment s^. However# the variation  in  tuber 

length between the treatments s2 and s3 was not s ig n ifica n t.

The e f fe c t  o f  growth regulators on tu ber length was not s i g n i f i 
cant during both th e  years.



Table 8. E ffect o f  v a rie ties / spacing and growth regulators on length 
and girth  o f tubers

Mean length o f tuber (cm) Mean girth o f tutaer(cm)
Treatments

83-34

v-l (Malayan-4) > 14.39
v2 (SreevisaKham) 15.13
CD 0.52
s1 (60 x  60 cm) 11.12
s 2 ( 90 x  90 cm) 16.41
s^ (120 x  120 cm) 16.76

CD 0.64

g^ (Control) 14.87
g2 (Ethrel 500 ppm) 14.72
g3 (Ethrel 1000 ppm) 14.57
g^ (Cycocci 1000 ppm) 14.89
g5 (Cycocel 1500 ppm) 14.77
CD NS

84-85 83-84 84-85

13.89 8.19 8.12
14.85 8.51 8.28
0.54 ' 0.13 0.10

* 10.73 7.15 6.99
15.72 8.89 8.52
15.92 8.96 9.10
0.66 0.16 0.1.3

' 14.24 8.47 8,27
14.11 8.31 8.19
14.00 8.29 8.19
14.23 8*33 8.18
14.03 8.27 3.18
NS NS NS

-4

i
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The in te ra ctio n s  V x  S, V x  G and S x  G on tuber length  

were a lso  not s ig n if ic a n t  daring 1983-84 and 1984-85#

4 ,1 .2 .4  G irth  o f  tubers

The data on mean g ir th  o f  tu bers f o r  1983-84 and 1984- 

85 are presented  in  Table 8#

The d iffe re n ce s  In g ir th  o f  tu bers between th e  v a r ie t ie s  

were s ig n if ic a n t  a irin g  both th e  years and th e  v a r ie ty  had 

h igh er tu ber g irth#  The e f f e c t  o f  p la n t popu lation  on tuber 

g ir th  was s ig n if ic a n t  during both th e years# Tubers from p lan ts 

under th e  treatm ent were s ig n if ic a n t ly  th in ner in  sise#

The v a r ia t io n  in  tu ber g ir th  b etu eo i th e  treatm ents and 

was not s ig n if ic a n t  during 1983-84# However, daring 1984-85, 

th e d if fe r e n c e  between th e  above treatm ents was s ig n if ic a n t  

and th e  tu ber g ir th  was h igh est under s 3* The mean tuber 

g ir th  was not s ig n if ic a n t ly  a ffe c te d  by the growth regu lators 

daring both th e  years#

The e f fe c t s  o f  in te ra c tio n s  V x  S, v  x  G and S x  G on 

th is  y ie ld  couponent were n ot s ig n if ic a n t  in  e ith e r  o f  the 

y e a rs .

4# 1 .2 .5  Top y ie ld

The data on to p  y ie ld  f o r  1983-84 and 1984-85 are 

p resen ted  in  Table 9a.



Table 9a. E ffect o f  va rie ties , spacing and growth regulators 
on top y ie ld .

r

Treatments

j

83-84
"  -1 t  ha

84-85 
it ha~‘

«

(Malayan-4) 7.59 7.25
v 2  (Sreevisdcham)

A

3.03 7.77
CD 0.01 0.03

(60 x  60 cm) 11.18 10*61
s 2  (90 x  90 cm) 7 . 48 7.32

(120 x  120 cm) 4.77 4.60
CD 0.01 0.04

(Control) 7.82 7.53
g2 (Ethrel 500 ppm) 7.82 7.53
g^ (Ethrel 1000 ppm) 7.02 7.5 2
g4 (.Cycocel 1000 ppm) 7*81 7.51

(Cycocel 1500 ppm) 7*77 7.,46
CD 0.01 0.04



T a b le  9b* E f f e c t  o f  V x  S i n t e r a c t i o n  on  t o p  y i e l d  t  ha*"^

V a r ie t y

Sp a c in g
S1 s 2 s 3

C .D . f o r  1983 -  84  -  0 *0 2
i

C.D . f o r  1984 -  85 — 0 *0 8

8 3 -8 4  8 4 -8 5  8 3 -8 4  8 4 -8 5  8 3 -8 4  C 4-85

10*90  1 0 .1 2  7 .2 2  7 .1 2  4 .6  2 4 .5 1

v „  1 1 .4 4  1 1 .1 1  7 .3 3  7 ,5 1  4 .9 0  4 .6 9

-J
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The variety V2 produced sign ifican tly  higher top y ie ld  

during both the years. Among the treatments on plant popula

tio n , the differences in  top y ie ld  were sign ifican t in  1983-84 

and 1984-85'. With increase in plant population there was 

sign ifican t increase in top y ie ld . Highest top y ie ld s  were 

obtained from s^. as regards the growth regulator treatments, 

had sign ificant depressing e ffe c t  on top y ie ld  during 

both the years. However the other growth regulator treatments 

had no sign ifican t depressing e ffe c t  on top y ie ld . ,t

The V x s interaction e ffe c t  was sign ifican t daring the 

above years on top y ie ld  (Table. 9b). Highest top y ie ld  was 

obtained from v2 s^-. The v x  G interaction on top y ie ld  was 
not sign ifican t in  either o f  the years. But the s x  G in ter

action on top yieLd was sign ifican t during 1983-84.

4 .1 .2 .6  U tiliza tion  index

The e ffe c t  o f treatments on u t ilisa t io n  index fo r  1983-
84 and 1984-85 are presented in Table 10.

{

The u tilisa tio n  index was s ign ifican tly  higher fo r  the 

variety v2 during both the years. The influence o f planting 
density on u tilisa tio n  index was also sign ifican t daring both

1

the years. With increase in plant population there was 

sign ificant reduction in u tilisa tio n  index. S ign ificantly



T a b le  1 0 . E f f e c t  o f  v a r i e t i e s ,  sp a c in g  and grotjth  
r e g u la t o r s  on  U t i l i s a t i o n  in d e x  (U2)

T reatm ents

( I M alayan-4 )
( S r  e  e v i  a ateh am)

CD

(6 0  x  60 cm) 
s 2 ( 9 0 ,x  90 cm) 
s 3 (1 2 0  x  120 cm)

CD

gx (C o n t r o l )  
g 2 (E t h r e l  500 ppm) 
g 3 (E th r e l  1000 ppm) 
g A ( C y c o c e l  lOOO ppm) 
g5 (C y c o c e l  1500 ppm)

CD

U t i l i s a t i o n  in d e x

8 3 -8 4  8 4 -8 5

0 .8 1 8 0 .8 2 9
1 .0 3 7 1 .0 4 6

0 .0 0 3 0 .0 0 8

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

o . o l o 0 .0 1 0

0 .9 2 3 0 .9 4 1
0 .9 1 7 0 .9 3 3
0 .9 2 5 0 .9 4 0
0 .9 2 0 0 .9 2 6
0 .9 5 2 0 .9 4 7

0 .0 1 8 0 .0 1 0

-J
LG
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low est u t i l i s a t io n  index was„ recorded  f o r  th e  treatment s^ . 

The d if fe r e n c e  in  u t i l i s a t io n  index between and was 

a lso  s ig n if ic a n t  and th e  form er had low er u t i l i s a t io n  index, 

Among the growth regulators# had a tendency t o  in crease  th e  

u t i l i s a t io n  index and th is  e f fe c t  was s ig n ific a n t  in  1933-84,

The in te ra ctio n s  V x  S, V x G and S x  G had no s i g n i f i 

cant in flu e n ce  on u t i l i s a t io n  index in  e ith e r  o f  th e  y e a rs .

4 .1 .2 .7  Tuber y ie ld

The data on treatment e f f e c t s  on tuber y ie ld  in  tonnes 

ha"3, f o r  1983-84 and 1984-85 are presented  in  T able ll^L

The v a r ie ta l d if fe r e n c e  in  tu ber y ie ld  was s ig n if ic a n t  

during both th e  years and th e  v arie ty  v 2 gave h igh er tu ber 

y ie ld .  The e f f e c t  o f  p la n t popu lation  on tu ber  y ie ld  was 

a lso  s ig n if ic a n t  in  both  th e  y ea rs . S ig n if ic a n t ly  h igh er 

tu ber y ie ld  was obta in ed  with a spacing o f  90 x  90 cm. In 

1983-84 th e treatm ents and s3 were on par in  production  o f  

tu b ers . However in  1984-85 th e  tuber y ie ld  from was 

s ig n if ic a n t ly  h igh er than th e  y ie ld  from Tuber y ie ld  was

n ot s ig n if ic a n t ly  in flu en ced  by growth regu la tors  in  both 

th e y e a rs . However, cy co ce l at th e  h igh er concentration  (g^) 

tended t o  promote tu ber y ie ld .
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Table 11a. E ffe c t  v a r ie t ie s ,  spacing and grouth 
rega l afcors on tu ber y ie ld  o f  cassava
( t  ha""1)

Treatments Fresh tuber t  ha-1
83-84 04-85

v^( Malayan-4) 5*48 5.58

v2 (5 roe v i  sakb am) 7,41 7 .27

CD 0* 27 0.06

s, (60 x  60 cm) 5 .69 5 .67

S2(90 x  90 cm) 8.12 8 .24

3^(120 x  120 cm) 5 .5 3 5.38

CD 0 .3 4 0 .0 4

g^( C ontrol) 6 .53 6 .44

g 2(Eohrel 500 ppm) 6.49 6 .40

g3(D threl 1000 ppm) 6 .12 6.44

g^( Cycocel 1000 ppm) 6.49 6.38

g5 ( C ycocel 1500 ppm) 6.61 6.47

CD NS NS
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*
T a b le  11b* E f f e c t  o f  V x  S I n t e r a c t i o n  on  t u b e r

y i e l d  ( t  ha""1 )

s p a c in g
T r e a t -  S1 s 2 3 3
c e n t 8 3 -S 4  8 4 -8 5  8 3 -8 4  8 4 -8 5  8 3 -8 4  8 4 -8 5

5 .1 5  5*16  6 .7 7  7 .1 7  4 .5 4  4 .4 2

V2 6 .2 3  6 .1 7  9 .4 8  9 .3 1  6 .5 1  6 .3 2

CD f o r  1983 -  84  -  0 .5 8

CD f o r  1984 -  85 -  0 .0 7
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The V x S in teraction  e ffe c t  on tuber y ie ld  was s ig n if i 

cant in  both the years (Table l i b ) . S ign ifican tly  highest 

tuber y ie ld  \/as obtained under the treatment v2 s 2. The 

in teraction s V xG  and S xG  were not sign ifican t in  either 

o f the years.

4 .1 .3  Quality Attributes

4 .1 .3 .1  Starch content o f tubers

The data on starch content o f  tubers as influenced by 

various treatments in  1983-84 and 1984-85 are given in  Table 12.

The higher starch content in  the tubers recorded fo r  

the variety  v  ̂ was sign ifican t in  the f i r s t  year. In the 

second year also the above variety produced tubers with higher 

starch content. In both the years e ffe c t  o f plant population 

on starch content o f the tubers was s ig n ifica n t. At the highest 

planting density (s - )̂, s ign ifica n t reduction in  starch content 

o i tubers, was observed. But the d ifference between s 2 and s^ 

uas not s ig n ifica n t. The growth regulator treatments exerted 

no s ign ifica n t in fluence on starch content o f  cassava tubers.

4 .1 .3 .2  Hat content

The data on HC3J content o f  fresh  tubers as influenced 
by the treatments in 1983-84 and 1984-85 are presented in  
Table 12.



T a b le  1 2 . E f f e c t  o f  v a r i e t i e s ,  s p a c in g  and groxvth r e g u la to r s  ®n s ta r d a  
and HCN co n te n t  o f  t u b e r s .

Treatm ents
S ta rch  %

(d r y  w t. b a s is ) HCN /ii/g

8 3 -8 4 8 4 -8 5 8 3 -8 4 84-85

(M alayan-4 ) 7 8 .7 8 79.15 5 4 .9 1 5 2 .5 3
v 0 (SreevisaJtham ) 78 .50 7 9 .0 5 5 5 .4 9 5 4 .8 4

CD 0 .0 6 NS NS 0 .6 2

(6 0  x  60 cm) 78 .46 78.71 5 7 .2 7 5 4 .5 0
s 2 (9 0  x  90 cm) 7 8 .7 2 79 .2 6 5 4 .2 7 5 3 ,2 0
s 3 (1 20  x  120 cm) 7 8 .7 5 7 9 .3 5 5 4 .0 7 5 3 .3 6

CD 0 .0 8 0 .1 0 0 .6 3 0 .7 6

g1 (C o n tr o l ) 7 8 .b 4 7 9 .1 0 5 5 .1 1 5 3 .3 3
g 2 (E th r e l  SOOppm) 7 8 .6 5 7 9 .0 9 55.1 ,7 5 3 .6 6
g 3 ( E th re l loooppm ) 7 8 .6 3 7 9 .1 3 5 5 .4 4 5 3 . 27
g 4 ( CycocellOOOppm) 7 8 .6 2 7 9 .1 1 5 5 .1 7 5 3 .7 7
g5 (C y c o c e l  lSOOppm)78*67 79 .11 5 5 .1 1 5 3 .88
CD NS NS NS NS

CO
I
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During both t^'e years the variety  had low er HCK 

content in  fresh tubers. The v a r ie ta l d iffe ren ce  in  HCE3 

content o f tubers was s ig n ifica n t during the second year#

Tubers from plants at highest planting density (s 1} had 

s ig n ifica n tly  higher HOS content in  both the years# But the 

d iffe ren ce  between s and s „ was not s ign ifican t#  The e ffe c t  

o f  grov?th regulators on HCN content o f  tubers was not s ig n i f i 

cant#

4# 2 Experiment B

The resu lts  o f  the experiment "Response to  d ifferen t 

le v e ls  o f n itrogen , phosphorus and potassium by cassava in ter

cropped in  coconut gardens" are presented in  th is  section .

4.2*1 Growth characters

4 .2 .1 .1  Plant height

The data on e f fe c t  o f treatments on plant height at 

various growth stages during 1933-84 and 1984-35 are presented 

in  Table 13a#

The varia tion s in  plant height between the va rie ties  

were not s ig n ifica n t at most o f  the stages during both the 

years. But the e f fe c t  o f n itrogen  on plant height was s ig n i f i 

cant at a l l  stages o f growth during 1983-84 and 1984-85. Uifch



T able 13a. E ffe c t  o f  v a r ie t ie s  and NPK on p la n t h e igh t at various growth s ta g e s  (cm)

Treatments 60th day 120th day 180th day 240th day At h arvest
83-84 84-85 83-84 84-85 83-84 84-85 83-84 84-85 83-84 84-85

V1 (Malayan-4) 42.35 37.57 145.39 132.50 205.87 202.19 253.91 246.20 255.70 274.26

v2 (Sreevisakham) 42.50 38.09 142.78 133. 31 205.22 201.70 252.81 24'6.20 255.17 247.31
CD NS NS NS NS NS NS NS NS NS NS

nl (50 kg N) 35.19 35.72 122.06 119.86 173 .03 172.50 195.25 189 .72 197.03 190 .94

n 2 (100 n "> 41 .58 37 .22 139.69 132.61 208.67 203.53 263.03 257.83 265.53 258.94

n3 (150 H ") 50 .50 40.56 170.50 146.25 234.94 229.81 301.81 291.06 303.75 291.97
CD 1.61 0 .61 2.98 1 .2 3 5 .51 3.54 4.67 2.15 4.35 2.05

P i (50 kg P2°5> 42.25 37.89 142.56 131.89 205.19 199.69 252.92 246.56 254.00 247.61

P2 (75 n " ) 42.69 38.00 145.61 132.72 205.11 201.81 248.53 242.89 251.89 244.00

P3 (100 n " ) 42 .33 37.61 144.08 134.11 206.33 204. 33 258.64 249.17 260.42 250.25
CD NS NS NS NS NS 3.5 4 4 .6 7 2.15 4.35 2.05

1C1 (50 leg K 0) 42.,36 37.47 145.06 132.72 209.17 207.14 259.42 252.67 262.00 253.56

*2 (100 it » ) 43.44 37.89 145.00 133.44 233.33 198.03 250.67 244.39 25 2.44 245.58

*3 (150 11 “ ) 41 .47 38.14 142.19 132.56 233.30 200.67 250.00 241.56 251.,86 242.72

CD NS NS NS NS 5 .51 3 .54 4 .6 7 2.15 4.35 2.05

CO
cn



T a b le  1 3 b , E f f e c t  o f  N x  P , N x  I< and P x  K I n t e r a c t i o n  on  p la n t  h e ig h t  (cm ) a t  h a r v e s t

T r e a t 
n.L n 2 n 3 k l k 2 k 3

m ents 8 3 -8 4 84—85 8 3 -8 4 8 4 -8 5 8 3 -3 4 8 4 -8 5 8 3 -8 4 8 4 -8 5 8 3 -8 4  8 4 -8 5 8 3 -8 4 8 4 -8 5

P i 1 9 9 .7 5 1 9 8 .4 2 2 6 8 .4 2 2 6 1 .0 8 2 9 3 .8 3 2 8 3 . 33 2 6 7 .8 3 2 5 5 .0 8 2 4 6 .1 7  2 4 1 .5 8 2 4 8 .0 0 2 4 6 .1 7

P2 1 9 3 .2 5 1 8 1 .9 2 2 6 1 .7 5 2 5 7 .2 5 3 0 0 .6 7 2 9 2 .8 3 2 5 3 .6 7 2 5 0 .2 5 2 5 1 .2 5  2 4 7 .0 0 2 5 0 .7 5 2 3 4 .7 5

P3 1 9 8 .0 8 1 9 2 .5 0 2 6 6 .4 2 2 6 8 .5 0 3 1 6 .7 5 2 9 9 .7 5 2 6 4 .5 0 2 5 5 .3 3 2 5 9 .9 2  2 4 8 .1 7 2 5 6 .8 3 2 4 7 .2 5

k l 2 0 5 .9 2 2 0 0 .0 0 2 7 4 .6 7 2 6 6 .5 8 3 0 5 .4 2 2 9 4 .0 8

k 2 1 9 2 .5 3 1 8 6 .9 2 2 6 2 .1 7 2 5 8 .4 2 3 0 2 .5 8 2 9 1 .4 2 8 3 -8 4 8 4 -3 5

k 3 1 9 2 .5 3 1 8 5 .9 2 25 9 .7 5 2 5 1 .8 3 3 0 3 .2 5 290^42 CD N x  P 

CD 13 X K 

CD P x  K

4 .7 5  

NS

4 .7 5

3 .5 6

3 .5 6

3 .5 6

CO
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increase in le v e ls  o f  nitrogen there was s ign ifican t increase 

in  plant height* T a llest plants were fauna under the highest 

le v e l o f  nitrogen* The influence o f  phosphorus on plant height 

was s ign ifican t only at the la te r  stages o f  growth* Plants 

receiv in g  the highest le v e l o f  P registered  s ign ifican tly  

higher plant height at 240th day and at harvest stage, during 

both the years* Hie d ifference between and p 2 was not

sign ifica n t at most o f  the growth stages. In the case o f 

potassium also the e f fe c t  was sign ifican t at the la te r  stages 

o f  growth* At higher le v e ls  o f  potassium reduction in  plant 

height was recorded especia lly  at the harvest stage*

The in teraction^  N x  P on plant height was sign ifican t 

at the harvest stage in  both the years (Table 13b). Maximum 

plant height was observed under the combination n3 p3* The 

in teraction  P x  K also was sign ifican t during both the years. 

In 1984-35 the in teraction  N x  K sign ifica n tly  influenced 

plant height* The e ffe c t  o f  K in depressing plant height was 

A conspic.ous_ at a l l  the le v e ls  o f  nitrogen*

4* 2*1* 2 Number o f  nodes

The data on number o f  nodes plant”1  f o r  both the years 
are presented in  Table 14a*,



T a b le  1 4 a . E f f e c t  o f  v a r i e t i e s  and NPK o n  num ber

Treatmsnta SOth day. 120th day
83-84 84-05 83-84 84-85

V1 (Malay an-4) 37.80 31.41 61.19 57.17

V2 (Sreevisakham) 39.18 31.56 63.43 58.59
CD S NS S i\7S

(50 leg N) 31.56 28.97 48.50 44.97

“ 2 (100 n m J 37.44 31.53 54*64 59.03
n3 (150 it ii) ,46.39 34.;3l 73.68 69.64
CD 1 . 1 1 -9.72 1.26- 1.02

P1 (50 kg P2̂ 5^ 38.14 30.92 62.00 57.39
P2 (75 II M J 38.22 31.61 01.89 57*42
p 3 (loo n 11 ) 39.03 31.92 63.03 58.83

CD NS 0.71 NS 1.02

*1 (50 leg K p ) •' 38.08 30.86 61*28 56.69
*2 (100 e* " ) 38.39 31.53 62.67 58.17
*3 (150 n n j 38.92 32.06 6 2. 97 58.78
CD NS 0.72 1.26 1.02

o f  n o d e s  p ia n t

180th day 240th day At harvest
83-84 84-85 83—84 84-85 83-84 84-85

109.50 102.44 146.74 141.22 149.50 142.46
110.91 103.87 148.87 143.26' 151.83 144.43
NS S ‘ NS ' S S , S

77 .53 72*22 131.38 123.53 133.33 124.72
144.44 105.89 142.86 136.00 146*28 137.28
138.64 131.36 169.28 167.19 172.39 168.33

2. 24 1.40 3.17 1.65 2.04 1.61

108.44 102.56 147.83 140.53 150.19 141.69
110.33 103.56 149.39 143.33 151.11 144.50
111.83 103.36 146.19 142.86 150.69 144.14

2. 24 NS NS 1.65 NS 1.61
107.75 101.25 147.22 141.25 149.22 142.53
110.39 103.89 146.92 141.22 150.14 142.47
112.47 104.33 149.28 144.25 15 2.64 145.33

2.24 1.40 NS 1.65 2.04 1.61

00



T a b le  1 4 b . E f f e c t  o f  N x  K a n d  P x  K I n t e r a c t i o n s  o n  n u n foer  o f
- 1n o d e s  p la n t

T rea tm en ts
8 3 -8 4 84—85 8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5

n l 1 3 0 .9 2 1 2 2 .2 5 1 3 3 .9 2 1 2 4 .8 3 1 3 5 .1 7 1 2 7 .0 8

n 2 1 4 5 .7 5 1 3 7 .0 0 1 4 5 .4 2 1 3 7 .0 0 1 4 7 .6 7 1 3 7 .8 3

n~,o 1 7 1 .0 0 1 6 8 .3 3 1 7 1 .0 8 1 6 5 .5 8 1 7 5 .0 8 1 7 1 .0 8

P i 1 4 9 .4 2 1 4 0 .9 2 1 4 8 .1 7 1 3 9 .4 2 1 5 3 .0 0 1 4 4 .7 5

P2 . 1 4 7 .8 3 1 4 2 .8 3 1 5 0 .4 2 1 4 3 .2 5 1 5 5 .0 8 1 4 7 .4 2

p 3 1 5 0 .4 2 1 4 3 .8 3 1 5 1 .8 3 1 4 4 .7 5 1 4 9 .8 3 1 4 3 .8 3

8 3 -8 4 8 4 -8 5

CD f o r  NxK NS 2 .8 0

CD f o r  P x K  3 .5 4  2 .8 0
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The v a r ie ty  v2 produced s ig n i f ic a n t ly  h ig h er  number 

o f  nodes p la n t "1 at most o f  th e  stages  except a t 180th day 

and 240th day in  1983-84 and 60th day during 1984-85, In

crem ental doses o f  n itrog en  produced s ig n i f ic a n t ly  h igh er 

number o f  nodes p la n t"1 at a l l  growth stages during both  th e  

y e a rs . S ig n if ic a n t ly  h igh er number o f  nodes was recorded  in  

p la n ts  under n^. m r in g  th e  f i r s t  y ea r  th e  l e v e l s  o f  phos

phorus had no s ig n i f ic a n t  e f f e c t  on number o f  nodes plant**1 , 

excep t at 180th day. At t h is  s ta g e  p 3 r e g is te r e d  maximum 

number o f  nodes p la n t "1 .  In  th e  second y ea r , was in s tru 

mental in  producing s ig n i f ic a n t ly  h igh er number o f  nodes at 

most o f  th e  sta g es  o f  grow th. The e f f e c t  o f  potassium  on 

number o f  nodes was s ig n i f ic a n t  at a l l  stages  o f  growth 

excep t at 60th day and 240th day during 1983-84. The in cre a se  

in  number o f  nodes under was s ig n if ic a n t  o v er  k^ at most 

o f  th e  growth s ta g e s . The v a r ia t io n  in  nunfoer o f  nodes between 

3;2  and k 3 was s ig n i f ic a n t  o n ly  at la t e r  sta ges  o f  groxfth.

The e f f e c t  o f  N x K  in te r a c t io n  on nunfoer o f  nodes p la n t"1 

was s ig n i f ic a n t  in  th e  second year and maximum number was 

record ed  under n3 k 3 (T a b le  1 4 b ). P x  K in te r a c t io n  on th is  

growth a t t r ib u te  was s ig n i f ic a n t  f o r  both  th e  y ea rs .; Maximum 

number o f  nodes p la n t "1 was found under p 2 k 3*



4.2 .1*3  Nunfoer o f  functional leaves

The data  on mean number o f  fu n c t io n a l le a v e s  p lan t"’ "*'
i

f o r  1983-84 and 1984-85 are  g iv en  in  T able  15a*

Though th e  v a r ie t a l  d i f f e r e n c e  was n o t  s ig n i f i c a n t  at

mast o f  th e  sta g es  th e  v a r ie ty  v 2 had a tendency t o  r e ta in

h ig h e r  nunfoer o f  fu n c t io n a l lea v es*  In crea sed  le v e l s  o f

n itro g e n  s ig n i f i c a n t ly  enhanced th e  nunfoer o f  fu n c t io n a l le a v e s  
—1p la n t  during both  th e  years*  S ig n i f i c a n t ly  h ig h e st  number 

o f  fu n c t io n a l le a v e s  was r e g is t e r e d  f o r  at a l l  th e  growth 

s ta g e s . The d i f fe r e n c e s  in  nunfoer o f  fu n c t io n a l le a v e s  between 

and n 2 at a l l  th e  s ta g es  were a ls o  s ig n i f i c a n t .  In  th e  

f i r s t  y e a r  phosphorus had no s ig n i f i c a n t  r o le  on number o f  

fu n c t io n a l le a v e s  p i  ant" In  th e  secon d  y e a r  a lso  th e  e f f e c t  

o f  P was n ot s ig n i f ic a n t  except at 120th day* At t h is  s ta g e  

p^ produ ced  s ig n i f i c a n t ly  h ig h er  nunfoer o f  fu n c t io n a l le a v e s  

o v e r  p ^ . The e f f e c t  o f  K on nunfoer o f  fu n c t io n a l le a v e s  uas 

s ig n i f ic a n t  at 60th day in  th e  f i r s t  y e a r  and at 180th and 

240th days in  both  th e  y e a r s . At th e  above sta g es  k 2 and k 3 

w ere on p a r  tu t  p rodu ced  s ig n i f i c a n t ly  h ig h er  number o f  fu n c

t i o n a l  le a v e s  o v e r  k^*

The P x  K in te r a c t io n  was s ig n i f ic a n t  on nunfoer o f  

fu n c t io n a l le a v e s  p lant"’ "*' and maxinum nunfoer was observed  

u nder p 3 k 2 (T a b le  1 5 b ).



-1T a b le  15a* E f f e c t  o f  v a r i e t i e s  and NPK on  nuxrfcter o f  f u n c t i o n a l  l e a v e s  p l a n t

Treatments 60th day ‘ ’ ‘ 120th day 180th dsy 240th day A t harvest 

83-84 84-8583-84 84-85, 83-84 34—85 83-34 84-85 .. 83-84 84-85

y l ( Malayan-4) 34.94 29 .78 51.56 48.85 78*43 75.70 65.74 ,63.02 53.19 47,70

v2 (S r  eevis'akh am) 35.81 30.26 52.70 49.76 78,74 76*48, 66.37 63.96 53.67 48.06

CD MS ' MS MS' MS NS MS ,NS MS MS MS

^1 (50 kg N) 28.75 27.28
■ i'i

38.94 37.28 58,06 56.33 45.08 43.58 35.17 31.44

*2 (loo II "> 34.75 30 i 42 53.64 49.94 83.75 80.78 70.89 68,39 , 56.42 51.44
n3 (150 ft ") 42,64 32.86

M I •
63.81 60.69 93.94 91.17 ,81.75 78.50 68 .5 6 60.75

CD 1.22 0.49 1.64
1 r ^  '

1.40 2 .,71
-  'I  *' 7

2.14 2,74 2,62 2,80 2,26

Pl (50 k g P2°5> 34.97 29.75 51.58 48.42 77.86 75.31 64.22 62,06 52.44 46 .61

P 2 (75 n
"  > 35.11 30 .11 51.94 49.14 78.47 75 .92 66,  39 64.17 5 3, 44 47.64

p 3 (100 ti «, j 36.06 30.19 52.86 50.36 79.42 77.06 67.11 64.25 54.25 49.39
CD MS MS NS 1,40 .NS NS MS MS NS •MS

kl (50 kg * 20) 35.11 29.28 51.14 48.17 75.81 73.44 63.50 61.50 51.50 46.28

k 2 ( lo o n n ) 35.56 30.19 52.61 49.86 79.81 77.19 67.17 64.39 54.44 48.89
1*3 (150 ft * ) 35*47 30.58 52.64 49,89 80,14 77,64 67,06 64.58 54.19 48,47

CD m 0.49 MS 1.41 2.71 2.14 2.74 2.68 MS NS

CD
CO



T a b le  1 5 b .  E f f e c t  o f  P x  K I n t e r a c t i o n  o n  n u n b e r  o f  f u n c t i o n a l
_ 1

l e a v e s  p l a n t  a t  h a r v e s t  s t a g e

3cl  ^7 k 3T reatm en ts      ^____
8 3 - 8 4  8 4 - 8 5  8 3 - 8 4  8 4 -8 5  8 3 - 8 4  8 4 -8 5

5 2 . 9 2  4 7 .2 5  5 2 .3 3  4 6 .9 2  5 2 .0 8  4 5 .6 7

4 9 .8 3  4 5 .4 2  5 3 .0 0  4 7 .4 2  5 7 .5 0  5 0 .0 8

5 1 .7 5  4 6 .1 7  5 8 .0 0  5 3 .3 3  5 3 .0 0  4 9 .6 7

CD f o r  8 3 - 8 4  -  4*85

CD f o r  8 4 -8 5  -  3 .9 3

CO
hp1

p l

P 2

P 3
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4 . 2 .1 .4  Leaf area index

The data on le a f  area index (LAX) at various growth stages 

during 1983-34 and 1984^35 are presented  in  Table 16a.

LAI was not s ig n if ic a n t ly  h igher f o r  th e  v a r ie ty  v 2

except f o r  a d if fe r e n c e  at th e  e a r l ie r  srages o f  growth in  

1984-35. Incremental doses o f  n itrogen  s ig n if ic a n t ly  enhanced 

th e  le a f  area index at a l l  stages o f  growth (F ig . 5) Higher 

va lues f o r  LAI at a l l  stages o f  growth were r e g is te re d  under n^. 

D iffe re n t  le v e ls  o f  phosphorus had no s ig n if ic a n t  in flu e n ce  on 

LAI at most o f  the sta g es , except at 60th day and 120th day dar

in g  th e  second y ea r . At 60th day p 2 and p 3 had s ig n i f ic a n t ly

h igh er LAI over p^. At 120th day* th e  in crea se  in  LAI with 

in crea se  in  le v e ls  o f  P was s ig n if ic a n t  at a l l  l e v e l s .  E ffe c t 

o f  potassium  on LAX was s ig n if ica n t  at 120th day and 180th day 

in  th e  f i r s t  y ea r . At 120th day with in crease  in  le v e ls  o f  K 

th e re  was s ig n ific a n t  in crea se  in  LAI. At 180th day k 2 and 

were on par but s ig n if ic a n t ly  su p erior  t o  k ^  In the second 

y ea r  at a l l  stages o f  growth k2 re su lte d  in  s ig n i f ic a n t ly  h igher 

LAI, than that o f  k^.

Among th e  in te ra c t io n s  on ly N x  K at the stage o f  harvest 

in  th e  seoond year was s ig n if ic a n t  on LAI (T ab le  16b) • Maxiirum 

LAI was observed  under th e  combination n3 k 3#



T a b le  16a* E f f e c t  o f  v a r i e t i e s  an d  NPK on  l e a f  a r e a  in d e x

Treatments 60 th day. 120 th day 180th day 240th day A t. harvest.
*- 83-34 84—85 83-84 inCO4CO 83-84 83-84 83-84 . 84-85 83-84 84-85

V1 (Malayan-4) 0*99 0.Q2 1.42 i.,35- 2.50 2.39 1.64 1.65 1.27 1.20

V2 ( S r eevis akh an») 0.93 0.83 1.43 1.38v ’ 2.52 2.41 1.65 1.66 1.28 1*22
CD NS S NS ■ ? -NS NS NS NS NS NS

nl (50 leg N) 0.79 0.75 1.06 1.05. 1.82 1.78 1.34 1.39 0.84 0.79
n2 (lo o n ") 0.96 0.83 1. 46 1.37 2.63 2.54 1*51 1.43 U.27 1.26
n3 (150 » n) 1.15 0.89 1.76 1.66 3.07 G.89 2.08 ' 2.09 1.73 1.58
CD 0.02 0.01 0*05 0*03 0.07 0.06 0.05 0.05 0.05 0.03

Pi (50 k g P2°5> 0.96 0.82 1.42 1.33 2.48 2*37 1.64 1.63 1.27 1.2 1
*>2 (75 M '* ) 0*96 0.83 1.-43 1.36 2.53 2.40 1.65 1.65 1.23 1.20
P3 (100 n “ ) 0.98 0.83 1.44 1.39 2.52 2.41 1.64 1.68 1.29 1.23
CD 1 NS O .O l NS 0.03 NS NS NS NS NS NS
*0 (50 k g k2o) 0.95 0.80 1.33 1.32 2.41 . 2.32 1.62 1.60 1.26 1.18
k l (100 ei " > 0.98 0.83 1.46 1.38 2.55 2.44 1.65 1.68 1..30 1 .2 1
k2 (150 n “ ) 0.97 0.84 .1.44 1.38 2.56 2.45 1.65 1.63 1.29 1.25
CD NS 0.01 0.05 0.03 0.07 0.06 NS 0.05 NS 0.03

CD
CD'



T a b i c  1 6 b .  E f f e c t  U  x  K I n t e r a c t i o n  o n  l e a f  a r e a  
I n d e x  a t  h a r v e s t

n l '  n 2

8 3 - 8 4 8 4 —05 8 3 - 8 4  ' 3 4 -8 5 8 3 - 8 4 8 4 —85

1=1 0 .0 1 0 .7 5 1 .2 4 1 . 2 4 1 . 7 2 1 .5 4

]C2 0 * 8 7 0 .0 2 1 .2 6 1 .2 7 1 .7 6 1 .5 3

* 3 0 . 8 4 0 . 8 0 1 .3 0 1 .2 8 1 . 7 2 1 .6 7

C .D  f o r 8 3 -8 4 -  N .S .

C .D . f o r  8 4 -0 5 -  0 . 0 4

CD
-nJ
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4.2*2 Yield components and y ie ld  

4. 2* 2.1 Nunfoer o f tubers

The d a ta  on  mean nunfoer o f  tu b e r s  p la n t *1  r e c o r d e d  a t 

h a r v e s t  s t a g e  f o r  1 9 8 3 -8 4  and 1 9 84 -85  a r e  p r e s e n t e d  in  

T a b le  17 a .

The v a r i e t y  v 2 was s i g n i f i c a n t l y  s u p e r io r  i n  " „ nunfoer 

o f  t u b e r s  p la n t*1  d u r in g  b o th  t h e  y e a r s *  N it r o g e n  u as n o t  

fo u n d  t o  in f lu e n c e  t h e  nunfoer o f  t u b e r s  d a r in g  1 9 8 3 -8 4  * ia i !e  

i t  was fo u n d  t o  b e  e f f e c t i v e  in  19 84 -85*  A p p l i c a t io n  o f  

h ig h e s t  l e v e l  o f  N h e lp e d  t o  I n c r e a s e  t h e  nunfoer o f  t u b e r s .

The e f f e c t  o f  p h o sp h o ru s  on  nunfoer o f  t u b e r s  p la n t" 1  u as 

s i g n i f i c a n t  in  b o th  t h e  y e a r s .  S i g n i f i c a n t l y  h ig h e r  nunfoer 

o f  tu b e r s  p la n t" 1  was r e g i s t e r e d  a t  p ^ . The v a r ia t i o n  in  

t u b e r  nunfoer p la n t " 1  betw een  p^ and p 2 was n o t  s i g n i f i c a n t .  

I n c r e a s e d  r a t e s  o f  p o ta s s iu m  s i g n i f i c a n t l y  in c r e a s e d  t h e  tu b e r  

nunfoer in  t h e  f i r s t  y e a r .  The tre a tm e n t  k 3 p r o d u c e d  s i g n i f i 

c a n t ly  h ig h e r  nunfoer o f  tu b e r s  when com pared  t o  k g and k ^ .

The d i f f e r e n c e  in  t u b e r  nunfoer p la n t " 1  betw een  k-j_ and k 2 was 

a l s o  s i g n i f i c a n t .  In  t h e  se o o n d  y e a r  k 2 and k 3 w e re  on  p a r  tout 

s i g n i f i c a n t l y  s u p e r io r  t o  in  nunfoer o f  t u b e r  p la n t " 1 .



T a b le  1 7 a . E f f e c t  o f  v a r i e t i e s  and NPK o n  n u n b e r  o f  tu b e r s  and 

t u b e r  w e ig h t

T r e a tm e n ts
N um ber o f  t u b e r s  

p l a n t ” 1
Mean w e ig h t  o f  

t u b e r s  ( g )
8 3 - 8 4 8 4 -8 5 8 3 - 8 4 8 4 -8 5

(M a la y a n -4 ) 3 .9 3 3 .7 6 1 9 2 .2 0 1 8 4 .1 6

v 2 (S r e e v is a k h a m ) 4 .6 6 4 . 4 7 2 1 9 .4 4 2 1 0 .1 7

CD S S S S

nj_ ( 5 0  leg N ) 4 . 3 2 4 .0 6 1 9 7 .8 0 1 9 4 .5 9
n 2 ( l o o  «  M) 4 .2 7 4 .0 5 2 0 8 .2 2 2 0 2 .5 8
n 3 ( 1 5 0  °  " ) 4 .3 0 4 . 2 3 2 0 9 .4 4 1 9 4 .3 2

CD NS 0 . 0 9 5 . 8 3 NS

P i  (5 0  leg P 205 ) 4 .2 0 4 .0 5 2 0 4 .1 2 1 9 8 .7 0
P 2 ( 7 5  " "  ) 4 .2 7 4 . 1 2 2 0 5 .2 6 1 9 5 .9 4
p 3 (1 0 0  ” "  ) 4 .4 2 4 .1 8 2 0 3 .0 9 1 9 6 .8 6

CD 0 .1 1 0 .Q 9 NS NS

( 5 0  leg K^O) 3 .7 5 3 .4 6 1 7 0 .1 2 1 7 3 .1 9
k 2 (1 0 0  " • ) 4 .5 0 4 . 4 3 2 2 0 .9 4 2 0 4 .8 7
k 3 ( 1 5 0  " " ) 4 .6 3 4 .4 6 2 2 6 .4 0 2 1 3 .4 4

CD 0 .1 1 0 . 0 9 5 . 8 3 9 . 3 3

CD
CD



T able 17b* E ffe c t  o f  K x  P . K x  K and P x  K In te ra ctio n s  on number
1 i* —1^,of tu bers p la n t

Treat
ments

nl n 2 n3 *1 k 2 k 3
83-84 84-8583-84 84-85 83-84 84-85 83-34 84-85 83-34 84-85 83-84 84—85

Pi 4*31 3*92 4*24 4 ,13 4 .04 4.09 3 .92 3.56 4 .37 4 .38 4.31

*2 4*32 4 .12 4 .18 4 .08 4.31 4.16 3.58 3.40 4.45 4.33 4 ; 77 4 .58

*3 4*32 4.13 4.38 3.96 4.55 4 .43 3 .74 3.42 4.68 4 .52 4 .83 4.59

*1 3.77 3.42 3.81 3.45 3.66 3.51 - 83-84 84-85

k 2 4.55 4.36 4.31 4.26 4.65 4.66 C.D. f o r  W x  P 0 .19 0 .1 7

*3 4.64 4.39 4.68 4.46 4 .59 4.52 C.D. f o r  N, x  K 0 .19 0 .1 7

*
C. D. f o r  P x  K 0 .1 9 0 .1 7



1 0 1

T a b l e  17  c*  a f f e c t  o f  P x  V  a n d  K x  V  i n t e r a c t i o n s
- 1on  n u m b er  o f  t u b e r s  p l a n t

v .

T rea tm en ts

PX

* 2

P3

2sl

ti

lc-

3 .7 9  

3 .  96 

4 .0 3

3 .5 4

4 .2 1

4 . 0 2

“H ^ 8 5

3 .5 9

3 .7 8

3 .9 0

3 .  34 

4 ,0 6  

3 .3 7

4^60

4 .5 8

4 .8 1

3 .9 5

4 .7 9

5 .2 5

8 3 - 8 4  8 4 -3 5

CD f o r  P x  V  0 . 1 3  IIS

CD f o r  K x  V 0 .1 6  0 .1 3

4 .5 0

4 .  46 

4 .4 6

3 .5 8

4 .7 9

5 . 0 4



1 0 2

, N x  K and P x  K 

on ni T ab le  17b*

g n if le a n t ly  h igh er

tu b e  ng both  th e  years*

The 1 at e f f e c t  In  in crea s in g

th e   ̂ ber o f  tu bers was

reco; 3 k 2# The e f f e c t  o f

P x  : 1 was s ig n i f ic a n t

in  la e r  was seen at p 3 k^

i d  ie s  and v2

resjx performed b e s t  a t k^

w hil le v e l  th e  number

o f  ti bo Vj*

n on number o f  tu bers 

p la n  E irst y e a r . Phos

p h o r  in creased  th e  number

o f  ti

4*2 .;

Eor both  th e  years are

presi

v2 was s ig n i f ic a n t ly  

supej 3 e f f e c t  on tu b er  weight
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was s ig n if ica n t  on ly during the f i r s t  year. The le v e ls  n2 and 

n3 were on par but resu lted  in  s ig n if ic a n t ly  h igher tuber 

weight when compared t o  n^. Increased rates  o f  phosphorus 

ap p lica tion  had no s ig n ifica n t e f f e c t  on tuber weight in  any 

o f  the yea rs . However incremental dosages o f  potassium s ig n i

f ic a n t ly  enhanced th e  tuber weight during both the years. Maxi

mum in crease  was observed under k 3, which was s ig n if ic a n t ly  

superior t o  k 2 and ^  in  1983-84. The d iffe re n ce  in  mean tuber 

weight between k 2 and k 3 was a lso  s ig n if ic a n t  in  1984-85.

The e f f e c t s  o f  in tera ction s  N x  P# N x  K, P x  K, P x  V 

and K x  V are given in  Table 176.

The e f f e c t  o f  N x  P in tera ction  on mean tuber weight 

was s ig n if ic a n t  in  th e  f i r s t  year and maxinum tuber weight 

was recorded  under th e  combination n3 p^. The N x  K in te r 

action  on mean tuber weight was a lso  s ig n ifica n t in  the f i r s t  

yea r. Highest mean tuber weight was recorded under th e  tre a t

ment n3 k 3 which v;as on par with n2 k3. In both the years the 

P x  K in tera ction  on mean tuber weight was s ig n if ic a n t . At a ll  

th e  le v e ls  o f  P the e f fe c t  o f K in  increasing tuber weicjht 

uas conspicous, but s ig n ifica n t on ly  upto k 2 le v e l .  P x  V 

in te ra ct io n  e f f e c t  in d ica ted  that th e  response o f  v^ was on 

par at a l l  doses o f  P , w hile a s ig n ifica n t  decrease in  rrtaan 

tuber weight was observed in  v^ at the h ighest le v e l  o f  P.



T a b le  1 7 d . E f f e c t  o f  N x  P , N x  K, P x  K, P x V  and K x  V i n t e r a c t i o n s  mean t u b e r  v e ig h t

P reat—
stents

Pi P2 P 3 h:1 Is:2 3c3

8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5

n l 1 9 4 .0 4 1 9 5 .4 7 1 9 9 .7 0 1 9 4 .9 1 2 0 5 .6 2 1 9 3 .4 1 1 6 8 .4 3 1 7 3 .9 0 212.18 200.00 2 1 8 .8 0 2Q9.8&

n2 2 0 1 .8 1 2 0 0 .5 1 2 1 1 .9 9 1 9 9 .2 7 2 1 0 .8 7 2 0 7 .9 7 1 6 8 .4 1 1 7 7 .4 1 2 3 0 .4 2 2 1 0 ,8 2 2 2 5 .8 4 2 1 9 .5 3

n 3 2 1 6 .4 5 2 0 0 .1 4 2 0 4 .1 0 1 9 3 .6 3 2 0 7 .7 7 1 8 9 .2 0 1 7 3 .5 3 1 6 8 . 27 2 2 0 .2 3 2 0 3 .7 8 2 3 4 .5 7 2 1 0 .9 1

*1 160.02 1 6 3 .5 9 1 7 4 .7 4 1 7 3 ,7 4 1 7 5 .6 1 1 8 2 .2 5

k2 222.12 2 0 7 .9 8 2 2 1 .2 7 2 0 3 .1 1 2 1 9 .4 4 2 0 3 .5 1

* 3 2 3 0 .2 2 2 2 4 .5 4 2 1 9 .7 7 2 1 0 .9 7 2 2 9 .2 1 2 0 4 .8 1

V1 1 9 7 .7 1 1 9 1 .0 9 1 9 5 .6 8 1 8 5 .8 0 1 8 3 .2 0 1 7 5 .5 9 1 5 2 .9 0 1 5 1 .1 9 2 0 3 .4 4 1 9 2 .4 7 220.26 2 0 8 .8 3

V2 2 1 0 .5 2 206 . 32 2 1 4 .8 4 2 0 6 .0 7 2 3 2 .7 7 2 1 8 .1 3 1 8 7 .3 5

8 3 -8 4

195*20

8 4 -8 5

2 3 8 .4 4 2 1 7 .2 6 2 3 2 .5 4 2 1 8 .0 5

C .D . N x  P 
N x  K 
P x  K 
P x V  
K x  V

1 0 .1 0
10.10  
10.10

8 .2 5
8 .2 5

NS
NS

1 6 .1 6
1 3 .2 0
1 3 .2 0

It)



A3 regards K x V  in tera ct ion , in  both the years, mean tuber 

weight or v-̂  increased with h igher rates o f  K application*

Xn the case o f  v 2 th is  e f f e c t  was seen only upto 3c2 le v e l ,

4 ,2 ,2 ,3  Length o f  tuber

'Ihe data pertaining t o  mean length o f  tubers at har

v es t, f o r  1983-84 and 1984-85 are given  in  Table 18a.

c The mean tuber length was s ig n if ic a n t ly  higher f o r  th e

v a r ie ty  v2 in  th e  above years. The le v e ls  o f  n itrogen  

exerted no in flu en ce  on tuber length in  e ith e r  o f the years. 

The ra tes  o f  applied phosphorus a lso had no s ig n ifica n t  

e f f e c t  on tuber length . Incremental dosages o f  potassium 

upto &2 le v e l ,  s ig n if ic a n t ly  increased th e  tu ber length in  

both the yea rs .

E ffects  o f  in tera ction s  N x P ,  P x K , N x V  and K x V  

on mean tuber length are shown in  Table 18b,

The N x  P in tera ction  was s ig n ifica n t on ly  in  1984-35 

and maximam tuber length was recorded under th e  treatment 

n3 p3* The P x  K In teraction  was s ig n ifica n t in  th e  second 

yea r , At a l l  le v e ls  o f  P , the increased  ra tes  o f  K applica

t io n  s ig n ific a n t ly  enhanced the tuber length . The K x V  

in tera ction  was s ig n ifica n t  during th e  second year in d ica tin g

in s
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T a b le  1 8 a »  E f f e c t  o f  v a r i e t i e s  an d  NPK o n  t u b e r  
l e n g t h  and t u b e r  g i r t h

T u b e r  l e n g t h  (cm ) T u b e r  g i r t h  (cm ) 

8 3 - 8 4  8 4 -8 5  8 3 - 8 4  8 4 -8 5

V1 (M a la y a n -4 ) 1 5 ,2 1 1 3 .8 0 8 ,3 1 8 .0 7

V2 ( S reev isa lch am ^  15 .  65 1 4 .2 1 8 .5 9 8 .2 4

CD s S S S

(5 0  k g  N) 1 5 .4 5 1 3 .9 2 8 .3 9 8 .1 9

n 2 (100  K u) 1 5 .4 6 1 4 .1 2 8 .4 3 8,20

n 3 (1 5 0  " *') 1 5 .3 9 1 3 .9 7 8 .5  3 8 .0 7

CD NS NS 0 .0 7 0 .0 6

Pi (5 0  k g  P 205 ) 1 5 .5 1 1 3 .9 8 8 .5 1 8 .2 1

^2 (7 5  n « ) 1 5 .3 2 1 3 .9 0 8 .4 4 8 .0 8

P3 (100  " M ) 1 5 .4 6 1 4 .1 3 8 .4 0 8 .1 7

CD NS R3 0 .0 7 0 .0 6

3>q (5 0  k g  K2G» 1 4 .8 8 1 3 .4 4 8 .0 8 7 .9 4

* 2 ( l o o  " M ) 1 5 .6 0 1 4 .  21 8 .5 3 8 .  23

^ 3 (1 5 0  w H ) 1 5 .8 1 1 4 .3 6 8 . 7 3 3 .3 0

CD 0 .1 6 0 .2 1 0 . 0 7 0 .0 6

T r e a tm e n ts



T a b le  1 8 b . E f f e c t  o f  N x  P , P x  K, N x  V and K x V  I n t e r a c t i o n s  on  le n g th  o f  tu b e r s  (cm )

T r e a t  nl n‘2 n 3 * 1 * 2 * 3
ments 8 3 -8 4 84 -8 5 8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5

* 1 1 5 .4 2 1 3 .85 1 5 .4 8 1 3 .8 4 1 5 .6 3 1 4 .2 4 1 5 .0 9 1 3 .2 4 1 5 .6 1 1 4 .1 0 1 5 .0 3 1 4 .5 8

P 2 1 5 .4 3 1 3 .8 1 1 5 .4 2 1 3 .9 8 1 5 .1 3 1 3 .8 3 1 4 .7 9 1 3 .3 6 1 5 .4 7 1 4 .1 0 1 5 .7 2 1 4 .2 5

P3 1 5 ,5 0 1 4 .0 0 1 5 .4 7 1 4 .5 5 1 5 .4 1 1 3 .8 4 1 4 .7 8 1 3 .7 2 1 5 .7 2 1 4 .4 1 1 5 .3 3 1 4 .2 5

V1 1 5 .3 0 1 3 .7 8 1 5 .1 0 1 3 .8 6 1 5 .2 3 1 3 .7 6 1 4 .5 9 1 3 .2 1 1 5 .3 4 1 3 .9 2 1 5 .7 0 1 4 .2 7

V2 1 5 .6 0 1 4 .p 6 1 5 .8 1 1 4 .3 8 1 5 .5 4 1 4 .1 8 1 5 .1 8

8 3 -8 4

1 3 .6 7

8 4 -8 5

1 5 .8 6 1 4 .4 9 1 5 .9 2 1 4 .4 5

C .D . f o r  N x  P N5 0 .3 6

CD f o r  P x  K MS 0 .3 6

CD f o r  K x V 0 .2 3 NS

CD f o r  K x V NS 0 .2 9

o
—si



th a t  th e r e  uas s ig n i f i c a n t  in c r e a s e  in  tuloer le n g th  due t o  

h ig h e r  l e v e l s  o f  K in  t h e  v a r ie t y  In  v 2 th e  e f f e c t  uas

fou n d  o n ly  u p to  &2*

& * 2 .2 * 4  G ir t h  o f  t u b e r

The d ata  on mean g ir t h  o f  tu b e rs  at h a rv e st  f o r  b o th  

th e  y e a r s  a re  p re se n te d  in  T a b le  13a#

In  b a th  th e  y e a rs  t h e  v a r ie t y  v 2 had s i g n i f i c a n t l y  

h ig h e r  tu b e r  g i r t h .  The g ir t h  was fou n d  t o  in c r e a s e  w ith 

in c r e a s e  in  a p p lie d  n itr o g e n  in  198 3 -6 4 . As reg a rd s  phos

p h o ru s , in c r e a s e d  l e v e l s  had no b e n e f i c i a l  e f f e c t  on tu b er  

g ir t h  in  e i t h e r  o f  th e  y e a r s . In cre a se d  r a te s  o f  K a p p lic a 

t i o n  s i g n i f i c a n t l y  enhanced tu b e r  g ir t h  in  b o th  th e  y e a r s . 

Maxinum tu b e r  g ir t h  was re co rd e d  a t k^ le v e l*

The e f f e c t s  o f  in t e r a c t io n s  N x  P , H x  K, P x  K,

P x V  and K x  V on tu b e r  g ir t h  a re  shown in  T a b le  1 8 c ,

The H x  P I n t e r a c t io n  on mean tu b e r  g i r t h  was s i g n i f i 

ca n t in  th e  f i r s t  y e a r  and th e  p o s i t i v e  e f f e c t  o f  n itro g e n  

uas o b se rv e d  a t a l l  th e  l e v e l s  o f  ph osphoru s, in  prom oting  

tu b e r  g ir t h *  Etoring b oth  th e  y ea rs  N x  K in t e r a c t io n  was 

s ig n i f i c a n t  and K a p p l i c a t io n  enhanced tu b e r  g ir t h  in  com bina

t i o n  w ith  a l l  l e v e l s  o f  S* P x  1C in t e r a c t io n  was s ig n i f i c a n t

in  8



Table 10c* Effect N x P, n x  K, P x K> p x V and K x V  Interaction on tuber girth (cm)

Treatments
P l P- * 3 k.

83-84 84-85 83-84 84—85 83-84 84-85 83-84 84-85 83-84 84-85 83-84 84—BE

8.43 3.27 8 *S5 8*06 8 .34 8 .24 8.11 8 .03 8.40 8.19 S. 66 8*35

n2 8*37 8 .22 3.41 8,13 3.50 8.26 7,96 7,97 8,60 8,27 8.72 8.37

» 3 8.63 8.15 8.55 8.C5 8.37 8.03 8.18 7 .83 8.60 8.22 8.82 8 .17

Icl 8.08 7*99 8.13 7.93 3.04 7.91

8.64 8 .2 2 8 .48 8*13 8.49 8 .33

k3 3*31 3.,43 8 . 7 9 8.17 8.78 8.29

V1 8,46 8.13 8.30 8.01 8.12 3.06 8 .03 7.89 8,29 8.12 8.62 S. 20

V2 3.56 8.30 8 .5  2 3*14 8.69 S. 29 ’ 3 .14 8.00 8.78 8 .34 8.84 8.40

CD fo r  N x P 
CD fo r  ET x K 
CD fo r  P x K 
CD fo r  P x V 
CD fo r  K x V

63-84 84-85

0 .12  NS 
0 . 1 2  0 .1 1  
NS O*11 

0 . 1 0  N S 

0 .10  NS
■ O
CD.
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In  th e  second  y e a r - In crea se  in  tu b e r  g ir t h  was n o t ic e d  a t 

a l l  th e  l e v e l s  o f  P d ie  t o  K e x p lic a t io n  u p to  kg  le v e l*  The 

e f f e c t  o f  P x  V in te r a c t io n  on tu b e r  g ir t h  was s ig n i f i c a n t  in  

th e  f i r s t  y e a r  and v 2 p 3 r e g is t e r e d  th e  h ig h e s t  tu b e r  g ir th *  

S im ila r ly  th e  K x  V in te r a c t io n  was a ls o  s ig n i f i c a n t  in  th e  

f i r s t  year* B oth  th e  v a r ie t ie s  in d ic a te d  in c r e a s e  in  tu b er  

g i r t h  due t o  in cre a se d  le v e l s  o f  a p p lie d  K* Maximum tu b er  

g ir t h  was o b serv ed  under v 2 k 3 *

4 , 2 .2 .5  U t i l i s a t i o n  in d ex  <UI)

The data  on e f f e c t  o f  treatm ents on u t i l i s a t i o n  in d ex  

f o r  1983*34 and 1984*85 a re  p re se n te d  in  T ab le  19a*

S ig n i f i c a n t ly  h ig h e r  UI was r e g is t e r e d  f o r  th e  v a r ie ty  

v 2 during b o th  th e  years*  In crea sed  l e v e l s  o f  n itro g e n  had 

d e p r e s s in g ^ e ffe c t  on U I, in  both  th e  y e a r s . S ig n i f i c a n t ly  

lo w e st  UI was found  at th e  h ig h e s t  l e v e l  o f  n itr o g e n . In  th e  

f i r s t  y e a r  th e  in cre a se d  r a te s  o f  phosphorus s ig n i f i c a n t ly  

enhanced th e  U I. H igh est v a lu e  f o r  UI was re co rd e d  at p 3*

In  th e  secon d  y e a r , th e  In crea se  in  UI w ith  In crea se  in  a p p lie d  

P uas n ot s ig n i f i c a n t .  Increm ental ra te s  o f  potassium  a p p li

c a t io n .: s ig n i f i c a n t ly  enhanced UI during both  th e  y e a r s . 

Treatment k3 r e s u lte d  in  s ig n i f i c a n t l y  h ig h e r  UI* The d i f f 

e ren ce  in  UI between k 2 and k^ was a ls o  s ig n i f ic a n t *
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T a b le  1 9 a . E f f e c t  o f  v a r i e t i e s  and NPK on u t i l i s a t i o n  
in d e x  (U I)

U t i l i s a t i o n  in d e x  
T reatm ent s .

8 3 -8 4  8 4 -8 5

(M ai ay a n -4) 0*82 0 .8 0

v 2 (S r e e v i s e k h a m ) 1 .1 0 1 .0 5

CD s S

n1( 50 kg H ) 1 .0 7 1 .0 5

n 2t l0 0 •i H } 0 .9 4 0 .9 0

n 3 (1 5 0 Cl H) o .a e 0 .8 2

CD 0 .0 2 0 .0 2

p ^ (5 0 k g P 2°5> 0 .9 3 0 .9 1

p 2(7 5 tl " ) 0 .9 6 0 .9 3

p 3(1 0 0 tl
■ ) 1 . 0 0 0 .9 4

CD 0 .0 2 m
1 ^ (5 0 kg k 2° ) 0 .6 9 0 .6 8

k 2( lo o 11 * ) 1 .0 6 1 .0 3

k 3(1 5 0 IV H J 1 .1 3 1 . 0 7

CD 0 .0 2 0 .0 2



T a b l e  1 9 b *  E f f e c t  o f  N k  V ,  p  x  V , K x V  an d  P  x  K vi n t e n a c t i o n s  o n  U t i l i s a t i o n  i n d e x

v .  v 0 k -
T r e a tm e n ts  _________x  * ________  __________ ^ J

8 3 - 8 4  84—8 5  8 3 - 8 4  8 4 -3 5  8 3 - 3 4  8 4 -8 5  8 3 - 8 4  8 4 - 8 5  8 3 - 8 4  8 4 * 8 5

n l 0 . 9 2 0 .9 1 1 .2 2 1 .1 9

n2 0 . 8 0 0 . 7 8 1 .0 8 1 . 0 3

n 3 0 . 7 4 0 . 7 2 1 .0 1 0 . 9 3

P X 0 . 8 0 0 . 8 0 1 .0 5 1 .0 2 0 . 5 8 0.66 1 .0 4 1 . 0 3 1 .0 5 1 .0 5

p 2 0 . 8 5 0 . 8 2 1 .0 7 1 . 0 4 0 . 6 3 0.68 1 .0 5 1 .0 1 1 .1 4 1 . 1 0

p 3 0 . 8 0 0 . 7 9 1 .1 9 1 .0 9 0 .7 1 0 . 6 9 1 . 0 9 1 .0 5 1 .1 9 1 .0 7

0 . 5 8 0 . 5 8 0 .8 0 0 . 7 8

k 2 0 . 9 2 0 . 9 0 1 . 2 1 1 . 1 7

* 3 0 .9 5 0 . 9 3 1 .3 0 1 . 2 1
8 3 - 8 4  8 4 -8 5

CD f o r  S3 x  V  MS 0 . 0 3
CD f o r  P x  V  0 . 0 2  0 . 0 3
CD f o r  K x 'V  0 . 0 2  0 . 0 3
CD f o r  P  X  K 0 . 0 3  NS

112



113

Interaction™  e f f e c t s  P x  K , N x  V, P x  K and K x  V 

on u t i l i s a t i o n  in dex  are p rov id ed  in  T able 19b*

The v a ria tion ^  in  UI due t o  N x  V in te r a c t io n  was 

s ig n i f ic a n t  on ly  during th e  second y e a r . Both th e  v a r ie t ie s  

had low er va lu es o f  UI at h igh er le v e ls  o f  n i t r o g o i .  In flu en ce  

o f  P x  V in te r a c t io n  on UI was s ig n i f ic a n t  In both  th e  y e a rs .

In  tile  case  o f  v^ raaxinum va lu es o f  UI were a tta in ed  at p 2 

l e v e l .  In s ig n i f ic a n t ly  h igh er u t i l i s a t i o n  in d ic e s  w ere 

record ed  at p 3 l e v e l .  K x  V in te r a c t io n  e f f e c t  on UI was 

a lso  s ig n i f ic a n t  during both th e  y e a r s . The v a r ie ty  v2 at 

th e  h ig h est le v e l  o f  K a p p lica t io n  r e g is te r e d  raaxinum UI.

P x  X In te ra c t io n  was s ig n i f ic a n t  on ly  An th e  f i r s t  year* 

H ighest u t i l i s a t i o n  in dex  was recorded  f o r  th e  com bination 

P3  &3*

4 . 2 . 2*6 Top y i e l d

The data  on e f f e c t  o f  treatm ents on top  y i e l d  f o r  both  

th e  y ea rs  a re  p resen ted  in  T able  20a.

The cassava v a r ie ty  v^ produced s ig n i f ic a n t ly  h igh er 

to p  y i e l d  in  both  th e  y e a rs . The in flu e n c e  o f  n itro g e n  on top  

y ie l d  was s ig n i f ic a n t  during both  th e  y e a rs . S ig n if ic a n t ly  

h ig h er  top  y i e l d  was ob ta in ed  at n^. The to p  y i e l d  at n2 

l e v e l  was a ls o  s ig n i f ic a n t ly  su p er io r  t o  th a t o f  n1#j In  th e
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T a b le  20a* E f f e c t  o f  v a r i e t i e s  an d  NPK o n  t o p  

y i e l d  ( t  ha” 1 )

Top y i e l d  t  h a " 
T reatm en ts ■■■■■ — —

8 3 - 8 4  8 4 —35

€ Mai ay  a n -4 ) 8 * 9 3 8 * 4 3

v 2 ( S r e e v i  sakh  am) 9*0 5 8 .4 9

CD S S

ni (5 0  k g  N) 7 * 8 9 7 .3 3

n 2 (loo "  88 > 9 * 2 2 8 .5 9

n 3 (1 5 0  -  “ ) 9 * 9 4 9 *4 5

CD 0 * 0 4 0 * 0 5

P l  (5 0  k g  P 2o 5 ) 8 * 9 7 8 .4 2

p 2 (7 5  n “  ) 9 .0 2 8 *4 5

p 3 (100 " "  ) 9*05 8 .5 1

CD 0 .0 4 NS

k t  ( 5 0  k g  K20) 9*01 8 * 4 3

& CO

o o 3 9 * 0 2  „ 8 * 4 5

JC3 (1 5 0  M "  ) 9 * 0 2 3 * 4 8

CD NS NS



- 1T a b l e  20 b *  E f f e c t  o f  I n t e r a c t i o n s  N x  P ,  P x  K a n d  K 5c V  o n  t o p  y i e l d  ( t  h a  )

P l  P 2 P 3 v ,  v
T r e a tm e n ts

8 3 - 8 4 3 4 -8 5 8 3 - 8 4 8 4 -8 5 3 3 - 8 4 8 4 -8 5 8 3 - 8 4 84 —15 8 3 - 8 4 8 4 -8 5

n l 7 .9 0 7 . 3 2 7 .8 8 7 .3 0 7 .8 9 7 . 3 7

n2 9 .1 3 8 . 5 2 to . to 8 . 6 1 9 .2 7 8 .6 5

n 3 9 .9 0 9 .4 1 9 . 9 2 9 .4 3 1 0 .0 1 9 . 5 2

* 1 8 . 9 2 8 .3 6 8 . 9 7 3 . 4 0 9 . 1 2 8 .4 6 9 .0 0 8 . 4 2 9 .0 1 8 . 4 4

8 . 9 7 3 .  4 4 9 . 1 4 3 .5 5 8 .9 5 8 . 4 0 8 . 9 9 8 .4 5 9 .0 5 8 . 4 7

Jt3 9 . 0 2 8 .4 6 8 . 9 4 8 .4 0 9 .1 0

8 3 - 8 4

8 .5 9

8 4 -8 5

8 .9 6 8 . 4 3 9 .0 9 8 . 5 4

CD f o r  K x  P  
CD f o r  P x  K  
CD f o r  I t  k  V

0 . 0 7
0 .0 7
0 .0 5

its

0 . 0 8
NS

CJl
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f i r s t  y e a r  th e  In crea sed  to p  y i e l d  r e g is t e r e d  w ith  h ig h er  ra te s  

o f  P  a p p lic a t io n  was s ig n i f i c a n t .  S ig n i f ic a n t ly  h ig h e st  to p  

y i e l d  was o b ta in e d  at p 3* The d i f fe r e n c e  in  to p  y i e l d  between 

P 2 and p-̂  was a ls o  s ig n i f ic a n t*  The in c re a s e d  tr e n d  in  to p  

y i e l d  w ith  h ig h e r  l e v e l s  o f  phosphorus o b serv ed  in  th e  secon d  

y e a r  was n ot s ig n i f ic a n t *  Increm ental ra te s  o f  potassium
r

a p p lic a t io n  had no s ig n i f i c a n t  e f f e c t  on  to p  y i e l d  in  e i t h e r  

o f  th e  y e a r s .

The data  on  e f f e c t  o f  in te r a c t io n s  N x  Pp P x  K and 

K x V  cm to p  y i e l d  a re  p resen ted  in  T ab le  20b,

The N x  P in te r a c t io n  on to p  y i e l d  was s ig n i f ic a n t  

during th e  f i r s t  year* In cre a se  in  to p  y i e l d  due t o  com bined 

a p p lic a t io n  o f  N and P  was ob serv ed  at a l l  th e  le v e ls *  H ighest 

to p  y i e l d  was o b ta in e d  at « 3 p 3* The in f lu e n c e  o f  P x  K 

in t e r a c t io n  on to p  y i e l d  was s ig n i f ic a n t  in  both  th e  years*

In  th e  f i r s t  y e a r  h ig h e st  to p  y i e l d  was o b ta in e d  under th e  

contolnation  p 2 fc2* But in  th e  second y e a r  h ig h e s t  to p  y i e l d  

was re cord ed  under th e  treatm ent p 3 k 3* The K x V  in t e r 

a c t io n  e f f e c t  on top, y i e l d  was s ig n i f i c a n t  o n ly  during th e  

f i r s t  year* The treatm ent v 2 k3 produced  maxinum t c p y ie ld ,  

though on p a r  w ith  v2 k 2*
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4*2*2*7 Tuber y i e l d

The d a ta  on th e  e f f e c t  o f  treatm en ts on th e  y i e l d  

o f  f r e s h  tu b e r  f o r  b o th  th e  y e a rs  and th e  r e s u lt s  o f  p o o le d  

a n a ly s is  a re  p re se n te d  in  T ab le  21a*
J

The cassava  v a r ie t y  p ro  d ice d  s ig n i f i c a n t ly  h ig h e r

fr e s h  tu b e r  y i e l d  in  b o th  th e  years* The average y i e l d  o f  

th e  above v a r ie ty  was 9 .4 3  t  ha**^*

The e f f e c t  o f  in cre a se d  l e v e l s  o f  n itro g e n  on tu b er 

y i e l d  was s ig n i f i c a n t  on ly  in  th e  f i r s t  year*  The le v e l s  

n 2 and n 3 were on p a r  but produ ced  s ig n i f i c a n t ly  h ig h e r  tu b er  

y i e l d  when compared t o  In  th e  second y e a r  th e r e  was a

ten den cy  f o r  in c r e a s e  in  y i e l d  w ith  in c re a s e  in  n itro g e n  

a p p lic a t io n . The r e s u lt s  o f  p o o le d  a n a ly s is  o f  tu b e r  y i e l d  

data  showed th a t / th e  in c r e a s e  in  y i e l d ,  due t o  n itro g e n  

a p p lic a t io n  was s ig n i f ic a n t  o n ly  u pto  n2 le v e l*

The in f lu e n c e  o f  a p p lie d  phosphorus on tu b e r  y i e l d  was 

* y a ig n ifle a n t during both  th e  y e a r s . The y i e l d  was fo u n d  t o  

in c r e a s e  with h ig h e r  l e v e l s  o f  P* R esu lts  o f  p o o le d  a n a ly s is  

a ls o  showed th a t th e r e  was s ig n i f ic a n t  in c r e a s e  in  tu b e r  y i e l d  

with in c r e a s e  in  l e v e l s  o f  P , Response t o  potassium  was s ig n i

f i c a n t  during both  y e a r s  and tu b er  y i e l d  in c re a s e d  w ith  h ig h e r  

ra te s  o f  a p p lic a t io n . P o o le d  a n a ly s is  o f  y i e l d  data a ls o  

r e v e a le d  s im ila r  trend*.
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T a b le  21 a* E f f e c t  o f  v a r i e t i e s  and MPIC on  tu b e r  y i e l d  
( t  h a "1 )

T reatm ents  P o o le d
8 3 -8 4  84 -8 5  MeaS*

V1 ( M a l a y  a n -4) 7 .3 3 6 .7 3 7 .0 3

V2 ( S r e e v i s a k h a m ) 9 .9 4 8 .9 2 9 .4 3

CD S S S

n l (50 Kg N) 8 .4 5 7 .7 5 8 .1 0

*2 (1 0 0 H " ) 8 .7 0 7 .8 2 8 .2 6

n 3 (150 tt ») 8 .7 6 7 .9 1 8 .3 4

CD 0 .1 6 NS 0 .1 0

P i (5 0 kg P 2 °5 ) 8 .3 1 7 .6 6 7 .9 8

P2 (75 ii " ) 8 .6 1 7 .8 2 S . 21

p 3 (100 H « ) 9 .0 0 8 .0 1 8 .5 0

CD 0 .1 5 0 .1 5 0 .1 0

k l (50 kg KgQ) 6 .1 9 5 .7 4 5 .9 6

rf
1

to (1 0 0 n " ) 9 .5 5 8 .7 0 9 .1 2

k 3 (150 jj " > 1 0 .1 7 9 .0 5 9 .6 1

CD 0 .1 5 0 .1 5 0 .1 0



mmlT a b le  21b* E f f e c t  o f  I n t e r a c t i o n s  N x  K, P x  K, N x  V , P x  V  and K x  V on  t u b e r  y i e l d  ( t  h a  )

k<| lCn 3 ^  Vo Vn
T reatm en ts  ________  ________  ________

8 3 -8 4  84—85 8 3 -8 4  8 4 -8 5  8 3 -8 4  8 4 -8 5  8 3 -8 4  3 4 -8 2  8 3 -8 4  8 4 -8 5

nl 6 .1 8 5 .7 1 9 .2 8 8 .6 2 9 .8 0 8 .9 1 7 .2 6 6 .6 8 9 .6 4 8 .8 1

n 2 6 .2 1 5 .7 6 9 .6 3 8 .6 6 1 0 .2 5 9 .0 5 7 .3 6 6 .7 3 1 0 .0 4 8 .9 1

n 3 6 .2 0 5 *7 3 9 .6 5 8 .8 1 1 0 .4 5 9 .2 0 7 .3 8 6 .7 8 1 0 .1 5 9 .0 5

P i  ' 6 .0 7 5 .5 0 9 .3 7 8 .6 4 9 .4 9 0 .8 3 7 .2 0 6 .6 9 9 .4 2 8 .6 3

p 2 6 .0 8 5 .6 9 9 .5 4 8 .6 0 1 0 .2 0 9 .1 7 7 .6 0 6 .8 8 9 .6 2 8 .7 6

p 3 6 .4 4 6 .0 2 9 .7 5 - 8 .8 6 1 0 .8 0 9 .1 5 7 .2 1 6 .6 3 1 0 .7 9 9 .3 8

V1 5 .2 2 4 .3 4 8 .2 4 7 .5 5 8 .5 4 7 .8 0

V2 7 .1 7 6 .6 3 1 0 .8 6 9 .8 4 1 1 .8 0 1 0 .3 1
8 3 -8 4 84—85

CD f o r  N X K 0 .2 6 NS
CD f o r  P X K 0 .2 6 NS
CD f o r  N X V 0 .2 2 NS
CD f o r  P x  V 0 .2 2 0 .2 1
CD f o r  K x V 0 .2 2 0 .2 1

fU
T
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The data on In te ra c t io n  e f f e c t s  N x  K, P x  K,

N x  V , P x V  and K x  V on tu ber y i e l d  are p resen ted  in  

Table 21b*

The n x  K in te r a c t io n  s ig n i f i c a n t ly  In flu en ced  th e  

tu b e r  y i e l d  in  th e  f i r s t  y e a r . E ffe c t  o f  K In  in crea s in g  

tu b e r  y i e l d  was ev iden t at a l l  th e  l e v e l s  o f  N. Maxinum 

tu b er  y i e l d  was ob ta in ed  at n 3 fc3 bu t was on p ar w ith n2 fc2*

In  th e  second y e a r  th e  N x  K in te r a c t io n  e f f e c t  was not 

s ig n i f ic a n t .  In  th e  case o f  P x  K in te r a c t io n  a lso  a s im ila r  

r e s u lt  was observed . In  both  th e  y ea rs  th e  v a r ie t ie s  were 

found t o  in te r a c t  w ith P and K, w h ile  th e  N x  V in te r a c t io n  

was seen o n ly  in  1984-35, The response o f  was s im ila r  

a t a l l  l e v e l s  o f  N t r i e d .  But v2 showed an in cre a se  in  y i e l d  

w ith  h ig h er  r a te s  o f  n itrog en  a p p lica tion *  S im ila r ly  in  th e  

ca se  o f  P and K a lso  v2 responded upto th e  h ig h est le v e l ,  w h ile  

v^ responded o n ly  upto th e  m iddle l e v e l .

4 .2 *3  Q u a lity  A ttr ib u te s  o f  Tubers

4 .2 .3 .1  Starch  con tent

The data on s ta rch  content o f  th e  tu bers f o r  1983-84 

and 1984-85 are p resen t in  Table 22.
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T a b le  22* E f f e c t  o f  v a r i e t i e s  an d  NPK on  s t a r d i  and 
HCN c o n t e n t  o f  t u b e r s

T reatm en ts s t a r d i  (%) HCN (/£i g/g)

■ 8 3 -8 4 8 4 -85 8 3 -8 4 8 4 -8 5

V1 ( Mai ay a n -4) 78*73 7 9 .6 9 5 4 .3 0 5 4 .7 0

V2 ( S r e e v i sakhani) 78*02 7 8 .9 8 5 5 .2 4 5 6 .0 7

CD S S S S

n l (5 0  k g  N) 78*64 7 9 .4 2 5 3 .0 6 5 2 .8 1

n 2 (1 0 0  « V 7 8 .7 1 7 9 .5 3 5 4 .6 7 5 6 .1 1

n 3 (1 5 0  " " j 78*38 7 9 .0 5 5 6 .5 8 5 7 .2 5

CD 0 .0 8 NS 0 .3 2 0 .5 8

P i (5 0  k g  P 205 ) 78*63 7 9 .9 2 5 4 .8 3 5 5 .1 7

^2 (75  a H ) 78*50 7 9 .1 4 5 4 .6 7 5 4 .9 7

* 3 (ICO " a ) 7 8 .6 0 7 8 .9 4 5 4 .8 1 5 6 .0 3

CD 0 .0 9 0 .4 3 n s 0 .5 8

(5 0  kg  K20 ) 7 8 .2 1 7 8 .5 3 5 7 .5 3 5 7 .9 7

*2 (1 0 0  * " ) 7 8 .6 9 7 9 .5 3 5 4 . 36 5 5 .  23

O (1 5 0  " a j 7 8 .8 2 7 9 .5 4 5 4 .4 2 5 2 .9 2

CD 0 .0 8 0 .4 7 0 .3 2 0 .5 8
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During both the years, the starch content in variety
• • • j - V > , • 1 '

v-̂  was sig n ifica n tly  higher than that o f v^. The influence 

of nitrogen on starch content was sign ificant only during the

f i r s t  year® Nitrogen application at the highest leve l produced

sign ifican t depressing e ffect-on  starch content o f tubers# 

Increased rates o f phosphorus nutrition  was found to  reduce 

starch content o f  tubers during both the years* Eff ect, o f 

potassium on starch content was sign ifican t during both the 

years® In the f ir s t  year there was sign ifican t increase in 

starch content with Increased lev e ls  o f K application* In 
the second year and 3c3 were on par but superior to  in 
starch content o f tubers*

' " ' 1 1 i ■ i
4 .2 .3 .2  HCN content o f tubers

* i < ■ i . j , < •« ' ’

The data on HCN content of tubers fo r  1983-84 and 

1984-85 are given in Table 22.  .

‘ " The tubers from variety had sign ifican tly  lower HO$ 

content when conpared' v2 during both the years.' Nitrogen 

application at higher levels  s ign ifican tly  increased the HCN 

content in both the years* Maxinum HCN content was recorded 

at le v e l. The e ffe c t  o f d ifferen t lev e ls  o f phosphorus on 
HCN content was not sign ificant during the f i r s t  year* In
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th e  second year s ig n ifica n tly  h igher HCN content uas found 

at le v e l*  However, p^ and p2 were on par* The in flu en ce  

o f  potassium  on HOI content was s ig n ific a n t  in  both th e  

years* An in crease in  K was found to  decrease th e  HQJ content*

4*2.4  Growth analysis
4 .2 .4 .1  Dry matter production and d is tr ib u tio n  
4* 2.4* 2 . Leaf dry matter

The data on le a f  dry matter during various growth 

stages in  1983-84 and 1984-85 are given in  Table 23*

During th e  year 1983-84 th e  va rie ty  v2 produced 

h igh er le a f  dry matter at a l l  th e  stages o f . growth, except 

at harvest stage* In the year 1984-85 the in crease  in  le a f  

dry matter reg is te red  f o r  th e  va rie ty  v2 was hot s ig n if ic a n t , 

except at 240th day* Increased ra tes o f  n itrogen  app lica tion  

s ig n i f ic a n t ly  enhanced th e  le a f  dry matter production at a l l  

stages o f  growth during both the years* Leaf dry matter p ro

duction was s ig n if ic a n t ly  high at n3 le v e l*  The in crease  in  

le a f  dry matter recorded at n2 le v e l  over n^ was also s ig n ifica n t*  

In the f i r s t  year, the e f fe c t  o f  5 on le a f  dry matter produc

t io n  was s ig n ifica n t on ly  at the i n i t ia l  stages* At 60th 

day th ere  was s ig n ifica n t in crease  in  le a f  dry matter with 

in crease  in  le v e ls  o f  phosphorus* The in crease  in  le a f  dry 

matter noted  at p 2 le v e l was s ig n ifica n t  at 120th day and



T a b le  23. E f fe c t  o f  v a r ie t ie s  and NPK on  l e l f  dry m atter (g  p la n t " 1 ) a t v a r io u s  growth stages*

Treatm ents
60th  day 120th day 180th day 240th day At harvest:

8 3 -84 84-85 83-84 84-85 83 -84  84 -85 83 -83  84-85 3 3 -84 84-85

V1 (lia la ya n -4 ) 19*29 1 7 .9 3 5 7 .6 8 55 .15 7 5 .8 9 7 2 .7 4 6 2 .4 4 5 9 .8 4 43*54 4 5 .7 3

V2 ( SreevlsaJsh am) 1 9 .6 7 18.05 5 8 .3 4 5 5 .4 5 76 .77 73 .30 6 2 .9 0 6 0 .4 7 48 .86 4 5 .9 0

CD S NS S NS S NS S S NS NS

(50  Hg H) 17*18 16 .36 39.86 37.46 5 5 .8 8 5 2 .6 6 4 2 .4 2 4 0 .2 3 29.10 2 6 .1 8

a 2 (100  " *») 18*98 1 8 .3 3 6 2 .5 6 5 7 .0 1 80 .31 7 6 .39 6 7 .5 4 6 4 .7 7 53.,25 5 0 .5 3

n 3 (ISO " •) 2 2 .2 7 19 .2 8 72*37 71 .4 1 92 .80 90 ,01 78.05 7 5 .4 7 6 3 .7 5 6 0 ,7 3

CD 0 .1 8 0 .4 7 0*27 0 .7 4 0 .3 5 0 .7 3 0 .2 2 0 .2 4 0 .4 4 0 .4 6

P i (5 0  kg *2°5> 1 9 .1 3 1 7 .9 8 5 8 .1 2 5 4 .6 4 76 .6 4 73 .2 1 6 2 .4 7 60 .0 9 43 .60 45 .69

P2 (75 • "  ) 19*56 i 7 . e o 5 8 .6 4 5 5 .3 4 76 .10 72 .91 6 2 .9 3 6 0 .1 8 48.56 45 .7 8

P3 (100 *» "  ) 19 .75 18 .19 5 8 .0 2 5 5 .9 2 76 .2 5 72 .9 4 6 2 .6 1 60,,20 4 8 .9 3 4 5 .9 7

CD 0 .1 8 NS 0 .2 7 0 .7 4 0 .3 5 NS 0 .2 2 NS NS NS

*1 (50  leg 19 .25 1 7 .2 9 5 7 .4 7 5 4 .1 4 7 5 .1 4 7 1 .7 3 6 1 .7 2 5 9 ,1 0 4 8 .0 8 45 .0 0

k 2 (100  " " ) 1 9 .51 1 8 .3 0 5 8 .55 5 5 .5 3 76 .51 73*86 6 3 .0 6 60 .06 48 ,95 4 6 .0 9

te3 (150  • • ) 19 .6 7 1 8 .3 9 5 8 .7 6 5 6 .2 2 7 7 .3 3 7 3 .9 8 6 3 .2 4 6 0 .8 3 49.07 4 6 .2 7
CD 0 .1 8 0 .4 7 0 .2 7 0 .7 4 0 .3 5 0 .7 3 0 .2 2 0 .2 4 0 .4 4 0 .4 6
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240th clay In th e  same year* In the second year, the e f fe c t  

o f  phosphorus on le a f  dry matter was s ig n ific a n t  on ly at 120th 

day* At t h is  stage maximm le a f  dry matter uas pro d iced  at 

P3 lev e l*  The In fluen ce  o f  potassium on le a f  dry matter pro

duction was s ig n ifica n t  at a l l  stages o f  growth in  both th e  

years* At most o f  th e  stages h ighest le a f  dry matter was re -
l *

corded at k3* However in  th e  la t e r  phases o f  growth/ k3 was 

on par with k2, in  le a f  dry matter production*

In general the le a f  dry matter increased considerably 

a ft e r  60th day and attained high values by 180th dsy* A fter  

180th day le a f  dry matter exh ib ited  a tendency t o  dec3 ±ne> 

during both the years*

4*2*4*3 Stem dry matter

The data on stem dry matter at d iffe re n t stages o f  

growth f o r  th e  tuo years are presented in  Table 24*;

In both the years the v a r ie ty  v2 recorded s ig n ific a n t ly  

h igher stem dry matter, at a l l  the stages o f  grotrth* Incre

mental doses o f  n itrogen  s ig n ifica n tly  enhanced th e  stem dry 

matter production  at a l l  the phases o f  growth during boch 

the years* Highest le v e l  o f  n itrogen  resu lted  in  maximum 

stem dry matter production*



T a b le  24# E f f e c t  o£ v a r i e t i e s  and  NPK on  s tem  d ry  m a tte r  ( g  p la n t  ) a t  v a r io u s  grouLh  s t a g e s

T rea tm en ts

V1 ( Hal ay an - 4 )

v z
(S reev lsak h am )

CD

nl (5 0 k g N)

n 2 (1 0 0 n

n 3 (1 5 0 tt « )

CD

PX (5 0 k g P 2°5>
P 2 (75 H n )

*>3 (1 0 0 » M )

*1 (5 0 k g k 2° )

^ 2 ( l o o M -  )

* 3
CD

(1 5 0 « " )

6 0 th  d§y 1 2 0th  day 1 8 0 th  day 240th day At h a r v e s t

8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5 8 3 —84 8 4 -8 5 8 3 -3 4 8 4 -8 5 83—84 8 4 —05

1 1 .8 4 1 1 .2 1 1 0 3 .3 6 1 0 1 .3 9 1 2 7 .0 1 1 2 4 .0 0 2 3 0 .8 0 2 2 0 .4 1 2 3 2 ,0 0 2 2 1 .5 0
12 *0 0 1 1 .3 5 1 0 7 . 26 1 0 4 .1 4 1 2 8 .1 1 1 2 5 .1 0 2 3 2 .0 4 2 2 1 .3 5 2 3 3 .1 7 2 2 2 .4 5

S S S S S S S S S S

1 1 .0 3 1 0 .5 6 9 5 .0 5 9 2 .3 8 1 2 2 . 39 1 1 9 .2 6 2 1 6 .8 9 2 0 5 .9 7 2 1 8 .0 0 2 0 7 .1 9
1 1 .9 1 1 1 .3 1 103*82 102* 39 1 2 8 .1 4 1 2 5 .1 8 2 3 2 .4 7 2 2 2 .5 0 2 3 3 .6 1 2 2 3 .4 9
1 2 .8 1 11*99 1 1 7 .0 5 113*51 1 3 2 .1 5 1 2 9 .2 1 2 4 4 .8 9 2 3 4 .1 7 2 4 6 .1 4 235 .  25

0 .1 1 0 .1 4 0 .3 7 0 .7 4 0*4 8 0 .5 1 0 .2 3 0 .6 6 0 ,6 3 0 .6 6

1 1 .9 6 1 1 .3 0 1 0 5 .1 5 1 0 2 .1 1 1 2 6 .9 1 1 2 4 .0 6 2 3 1 .3 1 2 2 0 .6 7 2 3 2 .2 2 2 2 1 .6 1
1 1 .8 4 1 1 .2 0 1 0 5 .3 6 1 0 3 .3 2 1 2 7 .3 9 1 2 4 ,2 7 2 3 1 .4 4 2 2 0 .9 7 2 3 2 ,9 4 2 2 2 .0 0
1 1 .9 6 1 1 .3 5 1 0 5 .4 2 1 0 2 .8 1 1 2 8 .3 9 1 2 5 .3 2 2 3 1 .5 0 2 2 1 .0 0 2 3 2 .5 8 2 2 2 .3 2

NS NS NS 0 .7 4 0 .4 8 0 .5 1 NS NS ns NS

1 1 .5 5 1 0 .9 8 1 0 4 .8 4 1 0 2 .3 8 1 2 6 .4 4 1 2 3 .6 3 2 2 9 .9 8 2 1 9 .3 9 2 3 1 .2 5 2 2 0 .4 4
1 2 .0 8 1 1 .4 2 1 0 5 .4 7 1 0 2 .8 6 1 2 7 .9 8 1 2 4 .8 9 2 3 1 .7 5 2 2 1 .0 3 2 3 2 .8 3 2 2 2 .2 4
1 2 .1 2 , ,1 1 .4 5 1 0 5 .6 3 1 0 3 .0 5 1 2 8 .2 6 1 2 5 .1 3 2 3 2 .6 1 2 2 2 .2 2 2 3 3 .6 7 2 2 3 .2 5

0 .1 1 0 .1 4 NS NS 0 .4 8 0 .5 1 0 .2 3 0 .6 6 0 .6 3 0 .6 6

"3
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The e f f e c t  o f  phosphorus on stem dry m atter was not 

s ig n i f ic a n t  at most o f  th e  stages during both th e  y ea rs . But 

at 180th day* in creased  ra tes  o f  P s ig n if ic a n t ly  in creased  

th e  stem dry m atter. At th e  la t e r  phases o f  growth th ere  

was a tendency f o r  in creased  stem dry matter p roduction  at 

the h igh er le v e ls  o f  phosphorus a p p lica tio n . The in flu en ce  

o f  potassium , on stem dry m atter was s ig n ific a n t  at a l l  

phases, except at 120th day in  both the y ea rs . At 60th day 

and ISOth day kg 9X1(51 ^ 3  werQ on par but s ig n i f ic a n t ly  superior 

t o  k^ . At th e  subsequent phases o f  growth k 3 produced s ig n i

f i c a n t ly  h igh er stem dry m atter.

4 .2 .4 .4  Root dry matter

The data on ro o t  dry matter at variou s growth stages 

f o r  1983-84 and 1984-85 are presented in  Table 25.

S ig n if ic a n t ly  h igher roo t dry matter was observed f o r  

th e  v a r ie ty  v^ at a l l  stages o f  growth during both th e  

y e a rs . The e f f e c t  o f  n itrogen  on roo t dry m atter was s ig n i

f ic a n t  on ly  at 60th day during both th e  years and maximum 

values were recorded  at n3  l e v e l .  Increased  le v e ls  o f  

phosphorus s ig n i f ic a n t ly  enhanced ro o t  dry m atter at a l l  

phases o f  growth, except at 60th day in  both  th e  y ea rs .

During the i n i t i a l  phase ro o t  dry matter in creased  on ly



T a b le  2 5 . E f f e c t  o f  v a r i e t i e s  and UPK on  r o o t  d ry  m atter  (g  p la n t” 1 ) a t  v a r io u s  grow th 
s ta g e s .

T rea tn en ts 60th day 1 2 0 th day * 180th day to O day At h a rv e s t

8 3 -8 4 84-85 * 8 3 -8 4 84-85 ' 83*84 ' 8 4 -85 ' 8 3 -8 4 84-85 8 3 -8 4 8 4 -8 5

(M alayan-4) 1 0 .7 5 1 0 . 6 8 78 .45  ^ 6 9 .8 1 113 .66 110 .49 194 .68 1 9 0 .0 9 22 6 .4 7 210 .51

V 2
( Sreevisaldiam ) 1 1 . 1 2 1 0 .9 7 8 5 .1 3 8 0 .3 1 1 5 3 .7 3 1 4 3 .8 9 259 .77 248 .38 29 7 .7 9 277 .41

CD S S S S S 5 S S S S

nl (50 k g  N) 1 0 .7 3 1 0 .6 9 7 8 .5 9 75 .25 131 .74 127 .39 223 .5 7 2 1 7 .8 3 2 57 .88 240 .45

n 2
( 1 0 0 1 0 .8 9 1 0 .7 6 8 0 .7 9 7 5 .3 3 1 3 4 .0 7 12 8 .2 9 2 3 0 .8 4 221.31 263 .17 2 4 3 .0 7

» 3 (1 5 0 « **> 1 1 .1 3 1 1 .0 4 7 8 .5 0 7 4 .6 1 1 35 .28 1 2 5 .8 7 227 .27 218 .57 2 6 5 .3 3 248 .36

CD 0 .1 6 0 .1 9 NS NS NS NS NS NS NS NS

P i (5 0 kg P2°5> 1 0 . 8 8 1 0 .7 7 7 8 .6 0 7 4 .9 7 1 2 8 . 25 1 2 3 .6 3 219 .35 210.79 251 .56 2 3 5 .6 2

P2
(75 H ** ) 1 0 .9 2 1 0 . 8 6 8 2 .2 2 7 6 .9 6 1 3 2 .9 8 12 6 .8 9 226 .10 218 .38 260 .06 242 .65

P3 ( 1 0 0 II « ) 1 1 .0 1 10 .85 7 7 .0 6 7 3 .2 6 139 .91 13 1 .0 4 236 .  23 228 .53 274 .78 253 .61

CD NS NS 3 .1 0 2 .45 4 .1 0 5 .1 9 9 ,0 1 9 .3 3 9 .6 5 1 1 .4 0

H <50 kg ICO) 1 0 .5 2 1 0 .3 7 58*93 5 4 .7 3 9 6 .3 3 95 .51 . 163.56. 1 5 5 .7 6 187 1 8 0 .3 8

k 2
( l o o % M ) 1 1 .2 9 1 1 .0 7 8 7 .9 2 8 5 .9 2 147V4* 140 ,65 2 5 3 .0 3 245 .60 290 .20 270 4 6 8

* 3
(150 n " ) 1 0 .9 9 1 1 .0 5 9 1 .0 3 8 5 .2 5 15 7 .2 7 1 4 3 .7 0 265 .09 256 .33 308 .35 23.J.S2

CD
.

0 .1 6 0 ,1 9 3 .1 0 2 .45 4 .1 0 5 .1 9 9 .0 1 9 ; 33 9 .6 5 1 1 .4 0

H*
-o
oc



upto p „  l e v e l .  But at la t e r  stages r o o t  dry m atter in creased  

with in creased  rates o f  P a p p lica t io n . The e f f e c t  o f  

potassium  in  prom oting ro o t dry m atter p roduction  was s ig n i

f ic a n t  at a l l  s tages o f  growth during both th e  years*, ( r i g . 6 )• 

At' 60th day h igh er ro o t  dry matter was recorded  at l e v e l .

At th e  subsequent stages ro o t  dry matter was found to  in crease  

w ith in crea se  in  Kl a p p lica t io n .

4 .2 .4 .5  Net ass im ila tion  ra te  (NAR)

The mean values o f  NAR recorded  at th e  a c t iv e  growth 

phases in  1983-84 and 1984-85 are p rov id ed  in  Table 26.

The v a r ie ty  v 2 r e g is te re d  s ig n if ic a n t ly  h igh er NAR 

at a l l  th e  phases o f  growth during th e above y e a rs . Higher 

le v e ls  o f  n itrogen  had depressing e f f e c t  on net assim ila tion  

ra te , at a l l  th e  phases o f  growth, during both th e  years. 

S im ila r ly  in creased  le v e ls  o f  phosphorus a lso  had no b e n e f ic ia l  

e f f e c t  on net a ss im ila tion  ra te  at various phases o f  growth. 

H igher rates o f  potassium  n u tr it io n  s ig n if ic a n t ly  enhanced 

th e  va lu es o f  NAR, at a l l  stages o f  growth during both fh o  

y e a rs . H ighest values o f  NAR were recorded at le v e l  during 

th e  a c t iv e  phases o f  tu b e r is a tio n . However th e d iffe re n ce  

between 3c3 and &2 in  net a ss im ila tion  ra te  was n ot s ig n ifica n t*

IPS)
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Table 26•< E ffect o f  v a r ie ties

Treatments

v^ (Mol ay an-4)
V2 (Sreevisakham)
CD
nx (50 kg n)
n2 ( lo o  " '*)
n 3  ( 1 5 0  ■ " )

C D

P 1  (50 lzg J?2°5  ̂
p2 (75 " - )
p3 (lOO * «* )
CD

kjL (so kg k2o) 

k2 ( lo o  " a )
k 3 (150 " " )
CD

1 1  p  ^and npK on net assim ilation rate (g  m day”  )

I  Phase II  Phase I I I  Phase
83—84 84-85 83-84 84-85 83—34 84-85

4*17 4.01 1 * 1 1 1 . 0 8 2*14 1.65
4*43 4.33 1.38 $*39 2^48 1.73
s 5 s s S s

4.86 4.82 1 . 6 8 1.59 2*94 2^35
4.j23 3.91 1* 11 1.2 1 2 . 2 1 1.42
3.82 3.77 9*96 0.91 1 . 8 8

• * J 1 . 1 1

0.,29 0*35 0*15 0*19 0.3.9 , 0.18
7  *

4.35 4.,21 1.29 1.19 2*;35 1.60
4.3S 4.27 1.22 1.25. 2.32 1.80
% 2 0 4.01 1*24 1.27 2.26 ’ 1..67
NS ns NS ns 0.19 ns

3.99 3.88 1.07 1.08 l .? 9 1.48
4.46 4.28 1*31 1.25 2.44 x,*72
4.46 4.34 1.37 1 .3? 2.50 1.83
0.29 0.35 0.15 0.19 0.19 0.18 130
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4#2m4*6 Crop growth rate  (CGR)

The mean values o f  03R obtained during a ctiv e  groxjeh 

phases in  1983-84 and 1984-85 are presented in  Table 27*

Higher crop growth rate was observed fo r  the variety  

v2 at a l l  the phases in  the above years* At the f i r s t  phase, 

(60 t o  120 days) increase in  lev e ls  o f  nitrogen s ig n ifica n tly  

increased the CGR daring both the years* At the second phase 

(120 co 180 days) the e f f e c t  o f  n itrogen was not s ig n ifica n t 

on crop growth rate* In the subsequent phase (180 to  240 days) 

daring the f i r s t  year, n2 and n3 were on par, but s ig n ifica n tly  

superior to  n^* In both the years at the f i r s t  phase# the 

e f f e c t  o f  phosphorus on OSR was s ign ifica n t*  S ig n ifica n tly  

higher CGR was recorded at p^ le v e l at th e  above phase* At 

the second phase, the e f f e c t  o f phosphorus was s ig n ifica n t, 

only in  the f i r s t  year* At th is  phase p3 resu lted  in  maxiimm 

CGR. In the la sc  phase the in fluence o f  phosphorus on CGR 

was not s ign ifican t*  Potassium exerted marked in flu ence  on 

OGR at a l l  the phases during both the years. At th e  CGR 

uas s ig n ifica n t ly  lower to  that at other leve ls*  Ac most o f 

the phases, k3 resu lted  in  higher 03R, but was on par with k2*



■*2T a b le  2 7 , E f f e c t  o f  v a r i e t i e s  and NPK o n  c r o p  g row th  r a t e  ( g  m day " )

Treatment: I  p h a s e  IT  p h a s e  I I I  p h a s e

8 3 -8 4 8 4 -8 5 83—34 8 4 —85 8 3 -8 4 8 4 -8 5

V1 (M ai ay a n -  4 ) 3 .9 8 3 .8 2 1 .6 6 1 .7 2 3 ,5 3 2 .2 7

- 2
( S r  e e  v i s  alch am) 4 .3 2 4 .1 9 2 .1 9 2 .1 6 4 . U 2 .5 0

CD S S S S S NS

n l (5 0 k g N ) 3 .5 9 3 .6 2 1 .9 8 1 .9 2 3 .6 1 3 .4 0

n 2 ( l o o It " ) 4 .3 0 3 .9 3 1 .9 1 2 .0 7 3 .9 6 1 .9 9

» 3
(1 5 0 ft « ) 4 .5 6 4 .  4o 1 .8 9 1 .8 3 3 .8 9 1 .7 5

CD 0 .1 1 0 .1 3 NS NS 0 .2 7 0 .2 8

*>1 (5 0 k g P 2°5> 4 .1 1 3 ,9 6 1 .8 5 1 .8 7 3 .8 6 2 .2 2

P 2 (7 5 n " ) 4 .2 5 4 .1 1 1 .8 4 1 .9 5 3 .7 6 2 .4 6

*>3 (1 0 0 ii "  ) 4 .1 0 3 .9 4 2 .1 0 2 .0 0 3 ,3 4 2 .4 6

CD 0 . 1 1 0 .1 3 0 .1 0 NS NS NS

k l (5 0 k g k 2o ) 3*70 3 .6 0 1 .5 8 1 .6 1 3 .2 9 2 .0 4
( l o o t l

"  ) 4 .3 3 4 ,2 0 2 .0 0 2 .0 0 4 .1 1 2 .4 8

* 3 (1 5 0 It "  ) 4 .4 2 4 .2 1 2 .2 1 2 . 21 4 .0 6 2 .6 3

CD 0 . 1 1 0 .1 3 0 . 1 0

C
l

CM»o

0 .2 7 0 .2 8

co
ro
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4*2*4*7 Tuber bulging rate

The data on tuber bulking rate at various growth phases 

during 1983-84 and 1984-85 are given in  Table 28.

The tuber bulking was higher fo r  the variety  v 2 at a l l  

the phases in  the dx?ve years* The e f fe c t  o f higher le v e ls  o f  

n itrogen  on tuber bulking rate was not s ig n ifica n t during both 

the years. However* at the la te r  phases higher bulking rate 

was observed with increase in  nitrogen application . The 

in flu ence o f phosphorus on tuber bulking rate was sign ifican t 

only in  the in i t ia l  phases during both the years. In  the f i r s t  

phase mastinum bulking rate was noted at p 2* . But in  the second 

phase higher bulking rate  was obtained at p3 le v e l .  Increased 

rates o f potassium application  enhanced the tuber bulking rate 

at a l l  aphaSespexcept in  the fourth phase o f th e second year*

The treatments k3 and k 2 were on par but s ig n ifica n tly  superior 

to  k^ in  tuber bulking rate , at the a ctive  phases o f tuber 

development*

4*2*5 Hutrlent uptake 

4* 2*5*1 Nitrogen

The data on plant uptake o f  nitrogen at d ifferen t growth 
stages fo r  1983-34 and 1984-85 are given in  Table 29*



ml
T a b le  2D.( n££e *  o f  v a r ie fe ie s  and NPK o n  b a lk in g  r a t e  ( g  day )

Treat c a s t s
2  ptoase SS Pbas© s s i  phase 2V ptiasa 

8 3 -8 4  ~ T 5 £ a 583«84 84-85 8 3 -8 4 84-85 8 3 -84 84-S5

v ^ d ia la y o n -l) 1 .0 4 0*90 0 .0 8 0 .6 9 1 .3 6 1 .3 2 0.S3 0*34
v 2(s  EcGvlocJAiari) 1*23 1 . 1 5 1 .2 0 2 .0 6 1 .7 8 1.76 0.132 0 .4 S

CD 0 3 , 3 C s S * s G

siCSO fccj f3> 1 .1 3 1 .0 7 0 .8 3 6^87 2.5 3 1.49 * 0.56 0 .3 7
n*<ioo «* " ) 1 .1 6 1.07 0 .8 8 0 .9 1 1 ^ 3 1 .5 7 0 .5 4 0 .3 6
n3<lso " ) 1 . 1 2 1 .0 6 0 .9 5 0 .3 4 1.56 1 .5 7 0 .6 3 0 .5 0

CD ns NS NS N3 „ NS NS m ns
p A(50  k g  P205 > 1 .1 2 1 .0 7 0*82 0 .7 9 2*53 1.49 OJ52 0 . t42
P 2(75 « « ) 2 .1 8 2 .1 0 0 .7 9 c.ps 2 .5 8 , 2 .5 2 0.56 0 .4 0
PgiXOO " ° ) 1*10 1 .0 4 1 .00 0 .9 7 2 .6 0 2 .6 2 0 .6 4 0.j41
CD O.OS 0.04 0 .1 2 0 .2 0 NS m ns no
kjCSO feg K p ) 0 .8 0 0 .7 4 0 .6 3 0 .5 7 2 .1 2 2*05 0*39 0*41
k2(icso » " > 1..27 2 .2 3 0 .9 9 0 .9 3 1.70 1 .7 3 0 .6 2 0 .4 2
k3(lSO B « ) 2 #j33 1 .2 3 2 .0 4 2.02 1 .82 2 .8 4 0*72 Q*$2

OT> O.J3S 0 .0 4 0.22 0.10 0 .2 3 0 .2 5 0 .2 2 ns
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In th e  above years p lant uptalee o f  n itrogen  uas s i g n i f i 

can tly  h igh er f o r  th e v a r ie ty  v 2 than th e  v a r ie ty  v-̂  at a l l  

th e  growth stages# The e f f e c t  o f  app lied  n itrogen  on th e  

uptake o f  t h is  n u trien t at various grot/th stages uas s i g n i f i 

cant during both th e years* Plant uptake o f  n itrogen  s i g n i f i 

ca n tly  Increased  with h i^ ie r  ra tes  o f  N n u trit ion *  Plant 

uptake o f  n itrogen  was not s ig n if ic a n t ly  a f fe c te d  by ap p lied  

phosphorus in  th e  i n i t i a l  stages during both  th e  y ea rs . But 

at la t e r  stages th ere  uas a tendency f o r  in creased  uptake o f  

n itrogoa  at h igher le v e ls  o f  P and th is  e f f e c t  was s ig n if ic a n t  

at 240th day* An a p p lica tion  o f  K upto k^ le v e l  promoted the 

p la n t uptake o f  N. a  fu rth e r  in crease  in  K d id  not in crease  

th e  N uptake#

4.2*5*2 Uptake o f  phosphorus

The data on p lant uptake o f  phosphorus at various grenrth 

stages in  1983-34 and 1984-85 are presen ted  in  Table 30*

The v a r ie ta l d i f f e r o ic e  in  th e uptake o f  phosphorus was 

not s ig n if ic a n t  at th e  i n i t i a l  stages o f  growth during both 

th e  y e a rs . The v a r ie ty  v 2 r e g is te re d  s ig n if ic a n t ly  h igh er 

uptake o f  phosphorus from  180th day t o  harvest# P lant uptake 

o f  phosphorus was s ig n if ic a n t ly  in flu en ced  by the le v e ls  o f  

a p p lied  n itrogen  at a l l  stages o f  growth in  th e above years*



Table 29* Effect: o f  v a r ie t ie s  and NPK on uptake o f  n itrogen  (kg ha"1) at various
growth stages

60th day 120th day 180th d a / 240th day At h arvest
8 3 -8 4  34-85 83-84 84-85 83^84 84-85 83-84 84*85 83-84 84-85

V1 ( Hal ay an-4) 9 .3 8 8 .9 0 38.58. 36.96 43.80 41 .6 5 49*89 48.76, 45.85 43.69

V1 <Sreevisakham) 9,*49 9 .0 4 39.72 38 j i l l 45 .77 42.89 52 .82 51 .34 43 .33 46 .34
CD S 3 S ' S S S S s S S

nl <50 kgN) 8 .5 2 8 .  28 30.63 29.16 36.14 34.69 43.23 41.26 39 .,32 36.69

n 2 ( l o o « ) 9 .4 2 9 .17 40.3*2 35.55 45.05 43.63 53.49 51.71 49,*pl 46.68
*3 <150 n ) 10^37 9 *,47' 45.99 44.89 53*17 48.45 5 7 . 33 57.18 53 .69 51 .67
CD 0 .0 9 4.0.61 0 .3 7 0 .81 0 .7 1 0*55 O.J62 0*51 0 .7 1

P i <50 kg *2°5> ^•39 8 .9 9 38.93 37.12 44*00 42.34 50*62 49.46 46 .p i 44 .68
*2 <75 n " ) 9A44 8 .9 9 39.10 37.06 44.91 42.11 51 .,33 50 .30 47.27 44*89
S>3 (100 H M > 9a47 8a93 39.37 37.64 45.45 42.36 52.11 50 .39 48 .14 45.47

CD NS E© ISS 0 .3 7 0 .81 N5 0 .5 5 0 .6 2 0 .5 1 US

kx (50 kg *2°> 9l. ‘33 8*74 36*98 35 .p7 42.80 40*52 43.26 46.75 44.13 41.75

k 2 <100 n * ) 9^45 9*06 40.04 38*69 45 . 38 42 .86 52.61 51.40 48.30 46 .15
k 3 <150 n " ) 9*,52 9.11 40 .43 33.85 46.18 43.44 5 3 .18 52.00 49.59 47*15
CD 0 .09 0 .0 9 0 .6 1 0 .3 7 0 .81 0 .71 0 .5 5 0 .6 2 0 ,5 1 0 .7 1



Table 30* E ffe c t  o f  v a r ie t i e s  and NPK on uptake o f  phosphorus (kg ha"1 ) at va riou s
growth stages

6 0 th  day 120th  day 180th  day 240th  day At h a r v e s t

8 3 -3 4  8 4 -8 5 8 3 -8 4  8 4 -8 5 8 3 -8 4  8 4 -8 5 8 3 -8 4  8 4 “ 85 8 3 -8 4  8 4 -8 5
Treatm ents

V1 (M alayan-E) 0 .9 6 0 .9 1 4 .2 1 4 .1 3 4 .6 1 4 .6 7 6 . lO 6 .1 1 6 .1 4 5 .7 9

V2 ( S r e e v is  aikh am) 0*96 0 .9 2 4 .2 7 4 .2 5 5 .0 9 4 .9 7 6 .7 9 6 .5 2 6 .9 1 6 .4 9

CD NS NS - NS S S S S S S S

nl (5 0 kg N) 0 .9 0 0 .8 6 3 .6 2 3 .6 1 4 .2 6 4 .2 6 5 .8 6 5 .5 8 5 .8 7 5 .6 1

n 2 (100 II •) 0 .9 5 0 .9 2 4 .3 4 4 .2 5 4 .9 4 4 .9 1 6 .5 5 6 .3 7 6 .6 5 6 .1 6

- 3 (150 II «) 1 .0 2 0 .9 7 4 .7 5 4 .7 1 5 .3 4 5 .2 5 6 .9 3 7 ,0 0 7 .0 5 6 .6 6

CD 0 .0 0 4 0 .0 1 0 .0 7 0 .0 7 0 .1 6 0 .1 6 0 .2 1 0 .4 0 0 .1 0 0 .1 9

^1 (5 0 kg P 2°5> 0 .9 3 0 .9 1 4 .1 7 4 .1 2 4*70 4 .7 7 6 .3 4 6 .1 8 6 .4 1 6 .0 7

P2 (75 W " ) 0 .9 6 0 .9 1 4 .2 8 4 .2 6 4 .9 0 4 .7 4 6 .4 4 6 .1 9 6 .5 1 6 .1 6

P3 (100 n H ) 0 .9 8 0 .9 3 4 .2 6 4 .1 8 4 .9 5 4 .9 0 6 .5 6 6 .5 7 6 .6 6 6 .1 9

CD 0 ,0 0 4 0 .0 1 0 .0 7 0 .0 7 0 .1 5 NS NS NS 0 .1 0 NS

*1 (5 0 k g K20 ) 0 .9 5 0 .8 8 4 .0 5 3*93 4 .4 1 4 .4 1 5 .7 5 5 .8 3 5 .7 3 5 .4 8

*2 (100 m " ) 0 .9 6 0 .9 3 4 .3 4 4 .3 0 4 .9 9 4 .9 6 6 .6 7 6 .4 4 6 .8 1 6 .3 7

k 3 (1 5 0 n n ) 0 .9 6 0 .9 3 4 .3 3 4 .3 3 5 .1 4 5 .0 4 6 .9 3 6 .6 7 7 .0 4 6 .5 8

CD 0 .0 0 4

i-fO•O 0 .0 7 0 .0 7 0 .1 5 0 .1 6 0 .2 1 0 .4 0 0 .1 0 0 .1 9
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S ig n if ic a n t  in crea se  in  uptake o f  phosphorus uas observed 

with increased  ra tes o f  n itrogen  a p p lica tion  and maximm 

values were recorded at n3 le v e l*  A pp lica tion  o f  P S ig n i f i 

ca n tly  In fluenced  th e  p lan t uptake o f  th is  n u trien t in  1983- 

84 at a l l  stages o f  growth except at 240th day,# w h ile  in  

1984-85 the e f f e c t  uas evident on ly  at th e  i n i t i a l  growth 

phase* Potassium a p p lica tion  upto k 2 le v e l  enhanced P uptake 

at a l l  stages o f  growth; a fu rth er  in crea se  in  K was not 

e f fe c t iv e *

4 .2 .5 * 3  Uptake o f  potassium

Hie data on p lant uptake o f  potassium  at d if fe r e n t  

growth stages in  1983-84 and 1984-85 are presented  in  Table 31#

During th e  above years, th e  v a rie ty  v2 re g is te re d  h igher 

p la n t uptake o f  potassium  at a l l  th e  growth stages® Higher 

ra tes  o f n itrogen  f e r t i l i s a t i o n ,  s ig n i f ic a n t ly  enhanced plant 

uptake o f  potassium  at a l l  stages o f  growth daring both 

th e  years. Maximum uptake was re g is te re d  at n3 fo llow ed  by n2* 

Phosphorus a p p lica tion  at h igher ra te s , had a tendency to  

prom ote uptake o f  potassium . At most o f  th e  stages th e  above 

e f f e c t  was s ig n ific a n t  and maximum uptake values were recorded 

at p3 level®  Increased  ra tes  o f  potassium  a p p lica tio n  s ig n i f i 

ca n tly  in f lu o ic e d  th e  uptake o f  t h is  n utrien t at a l l  stages o f  

growth, during both yea rs . At most o f  th e  stages maxima



Table 31 . E ffect o f  va rieties  and NPK on uptake o f  potassium (leg ha*’*') at various growth
stages

Treatments 60th “day 120th day 180th day 180th day lit  h arvest
83-84 84-85 83-84 84-85 83-84 84-85 83-84 84-85 83-84 84-85

V1 (Malayan-4) 8*51 8 .0 2 38.36 34.28 48.26 46.96 59.05 56.95 56 .67 52.75

-2 ( Sreevisakham) 8 .57 8 .11 40.21 36.26 53.26 5 1 .53 * 66.76 64 .28 63.99 6 0 .2 3

CD S S S S S S S S S S

nl (SO leg H) 7 .8 3 7 .5 4 34.02 31.05 46.78 45.41 . 57 .93 55.10 54.,23 5 2 .7 0

n2 <100 ii "> S .58 8*13 39.98 35.50 52 .13 49.38 64 .37 6 2 .13 61 .63 56 .6 0

n3 (150 w "> 9.21 8 .5 2 43.85 39.26 5 4 .24 52 .94 66 .<41 64*61 65 .13 60 .17

CD 0 .0 4 0 .1 2 0 .59 0 .3 8 0 .8 4 2.54 1 .38 1.25 1.25 1 .4 0

PX (50 kg P2°5) 8 .5 3 8 .05 39.11 35.06 49.97 48.30 61.95 59.76 5 9 .17 5 5 .54

P2 (75 “ ) 3 .5  3 8 .0 2 39.77 35.64 51.16 50.39 62 .79 60.35 59,.61 56 .68

p 3 ( l o o n " > 8 .56 8 .1 2 38.97 35.12 ' 5 2 .02 49.05 63 .97 6 1 .72 62.21 57.25
CD MS MS 0 .5 9 0 .3 8 0 .8 4 MS 1.38 1 .25 l.,25 MS

kl (50 leg k2° ) 8 .37 7.76 35.55 32.16 45.67 44.98 5 5 .04 52.10 51 .54 49 .53

k 2 ( l o o H " ) 8 .5 4 8 .20 40.61 35.77 52.67 51 .48 66 .24 64.26 63.75 5 8 .94
k 3 (150 H " ) 8 .71 3 .2 3 41.69 36.91 54.131 5 1 .34 6 7 .43 65.43 65.70 60 .99

CD 0 .0 4 0 .1 2 0 .5 9 0 .3 8 0 .8 4 2 .54 1 .38 1.25 1.25 1 .4 0
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uptake uas re co rd e d  at th e  h ig h e s t  l e v e l  o f  K a p p lic a t io n *

4*2*6 A v a i la b le  n u t r ie n ts  in  th e  S o i l  

4* 2*6*1 A v a i la b le  n itr o g e n

The d ata  on e f f e c t  o f  trea tm en ts  on a v a i la b le  n i t r o g a i  

co n te n t o f  th e  s o i l /  a f t e r  each c ro p  y e a r  i s  p r o v id e d  in  

T a b le  32 .

The cassava  v a r i e t i e s  d id  n o t  show any s ig n i f i c a n t  

e f f e c t  on th e  a v a ila b le  n itr o g e n  con ten t o f  th e  s o i l  in  th e  

f i r s t  year*  H owever/ a f t e r  th e  secon d  y e a r 's  crop  s i g n i f i 

c a n t ly  lo u e r  v a lu e s  f o r  a v a ila b le  n itr o g e n  co n te n t  were r e 

co rd ed  in  p l o t s  u nder v^* A v a ila b le  H in c r e a s e d  w ith  in c r e a s e  

in  a p p lie d  N« Ho s ig n i f i c a n t  e f f e c t  o f  a p p lie d  phosphorus 

was o b se rv e d  in  th e  f i r s t  year*  But in  th e  se con d  y e a r / a t 

h ig h e r  l e v e l s  o f  P s ig n i f i c a n t  r e d a c t io n  in  a v a i la b le  N was 

observed* In  b o th  th e  y e a rs  in c r e a s e d  r a te s  o f  K f e r t i l i s a 

t i o n  s ig n i f i c a n t l y  in c r e a s e d  the a v a i la b le  N s ta tu s  o f  th e  s o i l *  

H igh er a v a ila b le  H co n te n t was r e g is t e r e d  u n d er k 3 du rin g  both  

th e  y ea rs*

4* 2 *6 . 2 A v a ila b le  phosphorus

The d ata  on a v a ila b le  phosphorus s ta tu s  o f  th e  s o i l /  

a f t e r  each y e a r * ' crop  a re  p r o v id e d  in  T a b le  32*



T able 32* A v a ila b le  n it r o g e n , phosphorus and potassiu m  (kg  ha*1)

Treatm ent s A v a i la b le  n it r o g e n A v a i la b le  P hosph oru s A v a i la b le  P o ta ss iu m

8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5 8 3 -8 4 8 4 -8 5

v ,  ( M alayan-4 ) 1 6 9 .3 9 1 7 3 .2 6 29*46 3 1 .4 8 8 0 .3 1 8 2 .0 3
v 2 (S reev isak h am ) 1 7 0 .1 1 1 7 2 .5 7 2 9 .1 8 3 1 .2 6 8 0 .4 6 8 2 .4 9

CD MS S NS NS NS KS

n x (5 0  k g  N) 1 5 3 .8 5 163*36 2 9 .3 0 3 2 .1 9 8 1 .2 2 8 3 .7 3
n 2 ( l o o  n " ) 1 7 0 .4 4 1 7 2 .7 7 2 9 .6 7 3 0 .8 7 8 0 .0 4 8 2 .1 9
n 3 (1 5 0  “  « ) 1 8 0 .7 1 1 8 2 .6 2 2 8 .9 8 3 1 .0 4 7 9 .8 9 8 0 .8 5

CD 0 .7 9 0 .4 6 NS C .6 8 NS 1 .6 2

P t (5 0  k g  P „0 5 ) 1 7 0 .2 3 1 7 3 .5 7 1 9 .9 4 2 2 .0 1 8 0 .5 3 8 2 .2 3
p 2 <75 " " } 1 6 9 .8 8 1 7 2 .5 9 2 7 .8 8 30 .7 6 8 0 .5 1 8 2 .2 5
p 3 (1 0 0  "  " ) 1 6 9 .8 9 1 7 2 .6 0 4 0 .1 3 4 1 .3 3 8 0 .1 2 8 2 .2 9

CD NS 0 .4 6 0 .8 8 C .6 3 NS NS

k x (5 0  k g  X y )) 1 6 8 .1 7 1 7 2 .4 0 2 9 .4 0 32*08 6 2 .2 7 6 4 .1 6
k 2 <100 " “ ) 1 7 0 .6 6 17 2 .6 5 2 9 .1 3 31*59 3 4 .5 8 8 6 .9 2
k 3 (150  " “ ) 1 7 1 .1 7 1 7 3 .7 1 2 9 .4 2 2 0 .4 4 9 4 .3 0 9*5*6 8

CD 0 .7 9 0 .4 6 NS 0 .6 8 1 .5 8 1 .6 2
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Both th e  cassava  v a r ie t ie s  d id  n o t ex e rt  any in f lu e n c e  

on a v a ila b le  phosphorus con ten t o f  th e  s o i l *  In  th e  f i r s t  

y e a r  th e  a v a ila b le  P s ta tu s  was n o t in f l u o i c e d  by  l e v e l s  o f  

£3* In  th e  second  y e a r  a v a ila b le  P s ta tu s  d ecrea sed  in  p l o t s ,  

under h ig h e r  l e v e l s  o f  n itr o g e n . In  b o th  th e  y e a rs  th e  a v a ila 

b l e  P s ta tu s  o f  th e  s o i l  enhanced, w ith  in creased  r a te s  o f  P 

f e r t i l i s e r s *  The e f f e c t  o f  a p p lie d  potassium  on  a v a ila b le  P 

was s im ila r  t o  th a t  o f  n itrogen *

4*2*6 .3  A v a ila b le  potassium

The data on a v a ila b le  potassium  con te n t in  th e  s o i l  

a f t e r  each yea rs  crop  a re  fu rn ish e d  in  T a b le  32*

The cassava  v a r ie t ie s  had no s ig n i f i c a n t  e f f e c t  on th e  

a v a ila b le  K  s ta tu s  o f  th e  s o i l *  H igher ra te s  o f  a p p lie d  

n itro g e n  had no e f f e c t  on th e  a v a ila b le  K s ta tu s  o f  th e  s o i l  

during th e  f i r s t  year# However, in  th e  second  y e a r  at n 3 

l e v e l ,  s i g n i f i c a n t ly  low er  v a lu e  f o r  a v a ila b le  potassium  was 

observed* The a v a ila b le  K s ta tu s  o f  th e  s o i l  was not in flu -*  

enced  by th e  l e v e l s  o f  phosphorus f e r t i l i s a t i o n  during both  

th e  y e a r s . S ig n if ic a n t  in c r e a s e  in  a v a ila b le  K s ta tu s  o f  th e  

s o i l  was re co rd e d  during b o th  th e  y e a rs  wf-cli in cre a se d  le v e ls  

o f  K a p p lica t io n *  Maximum con ten t o f  a v a ila b le  K uas ob serv ed  

a t k 3 l e v e l ,  fo l lo w e d  by k 2#
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4*7 C o rre la tio n  stu d ies

4 ,7*1  C o rre la tio n  between y i e l d  conponents and y ie l d
>

S in p le  c o r r e la t io n s  were worked ou t between y ie ld  

conponents l i k e  nunfoer o f  tu b e rs , mean tu ber weight len gth  

o f  tu b e r , g ir th  o f  tu b er  and u t i l i s a t i o n  index w ith y ie ld  

f o r  1983-84 and 1984-85. The c o r r e la t io n  m atrices are 

p resen ted  in  T ab les^33 and 34.

I t  may b e  observed  th a t , nunfoer o f  tuber£ mean weight 

o f  tu b e r , len gth  o f  tu b e r , g ir th  o f  tu b er  and u t i l i s a t i o n  

in dex  had s ig n i f ic a n t  p o s e it iv e  c o r r e la t io n  w ith  tu ber y ie ld s  

during both  th e  years*

4 .7 *2  C o rre la tio n  between uptake o f  n itr o g e n , phosphorus,

" potassium  and y i e l d

S iirp le  c o r r e la t io n s  worked out between p la n t uptake o f  

n itro g e n , phosphorus and potassium  (a t  h arvest) and tu b er  

y i e l d  are p resen ted  in  T able 35*

I t  may b e  seen th a t th ere  was" s ig n i f ic a n t  p o s i t iv e  

c o r r e la t io n  between uptake o f  th e  above n u tr ien ts  and tu b er  

y ie ld *



Table 33. Simple corre la tion s  among tuber y ie ld  and y ie ld  couponent3 (1983-84)

Tuber
y ie ld

Number
o f
tu b er

Tuber
weight

Length
tu ber

G irth
o f
tu ber

U t i l i s a t io n
in dex

Tubor y ie ld  1 0.S496** 0*8403** 0.7367** 0.7695** 0.9270**

Number o f  tu b ers 1 0.4492** 0.5246** 0.4618** 0.8169**

Tuber weight 1 0.7492** 0.8458** 0.7487**

Length o f  tu ber 1 0.6718** 0.7178**

G irth  o f  tu b er 1 0.6758**

U t i l i s a t io n  index 1

** S ig n if ic a n t
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T able  34. S in g le  c o r r e la t io n s  among tu b e r  y i e l d  and y i e l d  com ponents (1984—35)

Number
of
tubers

Tuber
weight

Tuber
length

Tuber
girth

Utilisa
tion
index

Tuber yield 1 0*8603** 0.7196** 0.6687** O.7010** 0.8974**

Number of tubers 1 0.3620** 0.3552** 0.5083** 0.7506**

Tuber weight 1 0.85 39** 0.6845** 0.6445**

Length of tuber 1 0.6889** 0.5917**

Girth of tuber 1 0.7051**

Utilisation index 1

**  S ig n i f i c a n t
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T ab le  35. S in p le  c o r r e la t io n  between tu ber 
y i e l d  arid uptake o i  n u tr ien ts

1983-34

W -  uptake 

P "  uptake 

K -  uptake

1934-85

N -  uptake 

P -  uptake 

K -  uptake

0.4782**

0.8514**

0.8673**

0.4151**

o.79eo**

0.8861**

** S ign ifican t
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4 .7 * 3  Path c o e f f i c ie n t  an a lysis  o f  y i e l d  coirponents on y ie l d

Path c o e f f i c ie n t  a n a lysis  a lso  was ca r r ie d  out by 

ta k in g  y ie ld  as th e  dependent ch a ra cte r  and th e  y i e l d  com

ponents l i k e ,  number o f  tu b ers , mean tu b er w eight, len gth  

o f tu b e r , g ir th  o f  tu b er and the u t i l i s a t i o n  in dex  as indepen

dent ch a ra cte rs  (c a u s e s ) . The r e s u lt s  ob ta in ed  f o r  1983-34 

and 1984-35 are p resen ted  in  Tables 35 and 36 r e s p e c t iv e ly .

Toe graphs d e p ic tin g  th e  cause and e f f e c t  re la t io n s h ip  are 

a lso  p resen ted  in  F ig . 7 and S .

Maximum d ir e c t  e f f e c t  on tu ber y ie ld  was due t o  the 

number o f  tu b ers  (53%) during both  th e  y e a rs . The c o r r e la 

t io n  o f  nunfoer o f  tu bers with tu ber y i e l d  was 85%, o f  which 

th e  d ir e c t  e f f e c t  was 53% and th e  in d ir e c t  e f f e c t  v ia  mean 

tu b er w eight, tu ber len g th , tu b er  g ir t h  and u t i l i s a t i o n  

in dex  was 32%. Tne maximum In d ire c t  co n tr ib u tio n  t o  th e  

nunfoer o f  tu bers was through mean tu ber w eight (23%) in  th e  

f i r s t  year^ whereas in  th e  second year I t  was through th e  

u t i l i s a t i o n  in dex  (21% ). Eext t o  number o f  tu b ers , maximrn 

d ir e c t  e f f e c t  was exerted  by mean tu b er w eigh t, though th e  

magnitude was le s s  in  the second y ea r . The co r re la t io n s  

between mean tu b er  weight and tu b er  y ie ld  were t o  th e  tune 

o f  84% and 72% r e s p e c t iv e ly  in  th e  f i r s t  and second  y ea rs , 

but o f  th is  th e  d ir e c t  co n tr ib u tio n  was 51% in  f i r s t  yea r 

and about 30% in  th e  second year*



Table 36# D irect e f f e c t s .  In d ire c t  e f fe c t s  and co r re la t io n  c o e f f ic ie n t s  o f
y ie ld  components on y ie ld  (1983-84)

- No* o f  
tu b e r

XI

Mean 
w eigh t 
o f  tu b e r  

X2

Length o f  
tu b e r

X3

G ir th  o f  
tu b e r

X4

U I

X5

XI 0 .5 3 2 5 0 .2 2 8 2 -0 .0 1 1 9 0.0191 0 .0 8 1 7 0*8496

X2 0 .2 9 3 2 0 .5 0 8 2 -0 .0 1 7 0 0.0393 0 .0 7 4 8 0 .8 4 0 3

X3 0 .2791 0 .3 8 0 7 -0*0227 0 .0 2 7 8 0 .0718 0 .7 3 6 7

X4 0 .2 4 5 9 0 .4 2 9 8 -0 .0 1 5 2 0*0414 0 .0676 0 .7695

X5 0 .4 3 4 9 0 . 3804 -0 .0 1 5 3 0*0279 0 .1001 0 .9 2 7 0

Note* The d ia g on a l v a lu es  show th e  d ir e c t  e f f e c t  and 
t h e  o f f  d iagon a l va lu es in d ic a t e  t h e  in d lr e c c  
e f f e c t #



FIG 7  PATH C O E F F I C I E N T  A N A L Y S I S  O F  V I E L D  C O M P O N E N T S  ON VI E L D  ( J 9 8 3 - ' 8 4 ;

y  - Y IE L D

* < - NU M BER OF T U B E R S

X a - M E A N  TUBER- HEIGHT

* 3 - LENGTH or TUBER

GIR.TH 0 7  T U6E R
U T IL 1XATION lN D E.y



Table 3 7 Direct e f fe c ts , ind irect e ffe c ts  and correlation  co e ffic ie n ts  o f
y ie ld  components on y ie ld  (1984-85)

No* o f  
tuber

XI

Meant 
weight 
o f  tu ber 

X2

Length
o f
tuber

X3

G irth  o f  
tuber

X4 X5

XI 0*5 250 0.1078 0.0267 -0 .0098 0.2106 0.8603

X2 0*1900 0.2978 0.0641 -0 .0131 0.1803 0.7196

X3 0*1865 0.2543 0.0751 -0 .0132 0.1660 0.£687

X4 0*2669 0.2038 0.0517 -0 .0192 0.1978 0.7010

X5 0.3940 0.1919 0.0444 -0 .0135 0.2306 0.8974

Note* The diagonal va lues show* th e  d ir e c t  e f f e c t  and 
th e  o f f  diagonal values in d ica te  th e  in d ire c t  
e f f e c t *
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During both the years the u t i l is a t io n  index (showed' 

very high s ig n ifica n t p o s it iv e  corre l ^tiont? with tuber 

y ie ld , though i t s  d irect e f fe c t  was le s s  e sp e cia lly  in  th e 

f i r s t  year* I t s  in d ire ct e f fe c t  on tuber y ie ld  v ia  number 

o f  tubers and mean tuber weight was conspicously  h igh . The 

d ire c t e f fe c t s  o f  other y ie ld  components were very le s s  but 

they in fluenced the tuber y ie ld  mainly v ia  number o f  tubers 

and mean tuber weight* The In d irect contribution  o f  fftilisa-* 

uion index v ia  other fa c to rs  ranged from 17 to  2156 in  second 

year v h ile  i t  was only 6 to  8?* in  f i r s t  year*



DISCU SSIO N



5a  DISCUSSION

The resu lts o f studies conducted to  evaluate the 

production  p o ta r t ia l o f  cassava Intercropped In coconut 

gardens are discussed in  th is  chapter.

5*1 Experiment x

E ffect o f  d iffe re n t plant population and growth regula

to r s  on cassava intercropped in  coconut gardens.

5 .1 .1  Growth characters

5 .1 .1 .1  Plant height

The cassava variety  Mai ay an-4 was s ig n ifica n tly  t a l l e r  

than SreevisafehaiR at the la te r  stages o f  growth during th e 

f i r s t  year. This trend was seen during the second year a lso . 

This v aria tion  in  p lant height may be due to  th e inherent 

morphological d iffe ren ces  between them. Increase in  planting 

density s ig n ifica n tly  reduced the height o f  cassava plants 

during both the years. Maximum supression in  plant height 

was observed at the c lo se s t spacing o f  60 x  60 cm. Reduction 

in  height o f  cassava plants intercropped in  coconut gardens, 

on account o f dense p lanting was reported e a r lie r  a lso  (CTCRX, 

1979).
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The e f f e c t  o f  cycoce l in  reducing p lant height uas 

s ig n ifica n t  during both th e  years, p a r t icu la r ly  at the h igher 

con cen tration . Supression o f  vegetative  grouth due to  cy coce l 

treatment has been reported by Hunphries and Dyson (1967) in  

potatoes and by Shashikala  Khanna et a l. (1980) in  sued; pota toes. 

F o lia r  treatm sit u ith  eth rel at 1000 ppm a lso suppressed the 

height o f cassava (Table 3a), which i s  in  agreement u ith  the 

fin d in gs  o f  Mathufcrishnan et a l. (1976). The reduction  in  

p la n t height may be due to  in h ib it io n  o f  c e l l  d iv is io n  and 

e longation  o f  subqpical meristem as sta ted  by Sen and Sen 

(1968 ).

5 .1 .1 .2  Number o f  nodes and fu n ction a l leaves plant""1

The v a r ie ty  SreevishaKham had s ig n if ic a n t ly  higher 

number o f  nodes during the a ct iv e  stages o f  growth during both 

th e  years (Table 4 a ). The number o f  fu n ction a l leaves p la n t"1 

\ja3 a lso  higher f o r  the above v a rie ty  at 180th day in  the f i r s t  

year and at a l l  stages o f grouth in  the second year (Table 5 ) .  

From th ese observations i t  i s  evident that the variety  

SreevisaJcham is  capable o f  producing h igher number o f  leaves 

and reta in in g  the same during the a c t iv e  stages o f  growth.

The cassava p lants under the low est p lanting density had 

s ig n if ic a n t ly  h igher number o f  nodes and fu n ction a l le a v e s .
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This may be due to  the increased avail a b ility  o f sun ligh t 
and relatively  le s s  conpetition fo r  other growth factors at 

wider spacing* The e ffe ct  o f  cycocel at the higher concen

tration  in reducing the number o f nodes plant" 1  which is  a 

measure of to ta l nuntoer o f  leaves plant"1* was sign ificant 
during both the years, sim ilar e ffe ct  o f cycocel on sweet 
potato was reported by Biswas et a l. (1980). None o f the

growth regulator treatments affected the number o f functional 
•1leaves plant at various stages o f  growth. This indicates 

that growth regulators had no sign ificant influence on lea f 

retention in  cassava*

5*1 *1*3 I»eaf area index

The data on lea f area index presented in  Table 6 show 
that the variety Sreevisalkham was superior in 1thI at most o f 
the stages o f growth* The capacity of th is  variety in maintain

ing higher le a f area index under intercropping in coconut gardens 
was already reported by Ramanujam et a l. (1984). The higher 
LhZ recorded fo r  th is  variety highlights the capacity o f th is 

variety to  produce higher number of functional leaves even 
under the intercropping situations*
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During both the years* s ig n if ic a n t ly  h igh er LAI was 

observed with in crea se  in  p lan tin g  density* Maxinum values 

o f  LaI at various stages o f  grouth were recorded  by the c lo 

sest spaaing o f  60 x  60 cm* This re su lt  i s  in  agreement with 

th e  fin d in g s  o f  Enyi (1973) and CTCRl (1979 ). The growth 

regu la tors  had no s ig n ific a n t  e f f e c t  on LAI at most o f  th e  

sta ges . However* at 240th day during th e  f i r s t  year and 

120th day during the second year* cy coce l at h igher concent ra

t io n  s ig n i f ic a n t ly  low ered th e  LAI. This reduction  in  LAX 

may be due t o  the suppressing e f f e c t  o f  cy coce l on le a f  

prod u ction .

5 .1*2  Y ie ld  coirocnents and y ie ld  

5*1*2.1 Humber o f  tubers plant*"1

The data on number o f  tubers p la n t"1 presented  in

Table 7 c le a r ly  show -chat the v a r ie ty  Sreevisakham produced

s ig n i f ic a n t ly  h igh er nunber o f  tu bers during both th e  years*

In cassava, number o f  tubers p la n t"1 i s  reckoned as one o f

th e  in p ort ant y ie l d  a ttr ib u te s . S u p e r io r ity  o f  th e  above

v a r ie ty  over Malayan-4 in  producing h igher nunber o f  tubers 
—1p la n t was observed by Ramanujan et a l .  (1984 ). From th e  

data on mean nurrtoer o f  tubers p la n t"1 i t  i s  obvious that 

in crea se  in  p la n t p o p u l^ io n  s ig n if ic a n t ly  reduced th e  number
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o f tubers plant"3,, during both the years* Reduction in 
number o f tubers plant"1 at higher planting densities, observ

ed in th is study is  in  conformity with the reports o f Gumah 
(1973), Mbharikumar et. al* (1975) and God£r<=y-Sam-Aggrey(1973). 

However, the growth regulators could not exert significant 

influence on nunfoer of tubers plant"1, during both the years* 
Indira and Sinha (1970) also observed that growth regulators 

lik e  lAA and CCC had no sign ificant e ffe c t  on nunfoer o f tubers 

plant"1 in cassava*

5*1* 2*2 Tuber Weight

During both th e years, the variety  Sreevisakham was 

s ig n ific a n tly  superior to  Malayan-4 in  maan tuber weight (Table 7 ). 

The a b il i ty  o f  Sreevisakham in  producing la rg e  s ised  tubers 

suggests the higher sink capacity o f  th e  storage organs' o f 

th is  v a r ie ty . I t  i s  seen that mean tuber weight was s ig n i f i 

cantly  lowest at the c lo se s t  spacing. However, there was no 

s ig n ifica n t d iffe ren ce  in tuber weight between plants at 90 x  90 

cm and 120 x  120 cm spacings. Reduction in  mean tuber weight 

due t o  increase in  plant population  in  cassava was also re

ported  by Williams (1972) and from CIAT (1973). The e ffe c t  

o f  cycoce l and eth rel was not s ig n ifica n t on mean weight o f  

tubers. This c le a r ly  in dicated  th at, these growth regu lators, 

at the concentrations t r ie d  were not e f fe c t iv e  In promoting



156

tran sloca tion  or assim ilates to  the storage organs® 

Mathukrishnan ec al® (1976) also could not get any inprove- 

ment in  tuber s is e  o f  cassava due to  application  o f  growth 

regulators®

5 .1 .2 .3  Xiength and g irth  o f  tubers

From the data on mean length and g irth  o f  tubers 

presented in  Tables 8 and 9/ i t  is  evident that the variety  

Sreevioakham was s ig n ifica n tly  superior to  Malayan-4 in  

respect o f  length and g irth  o f  tubers® Tne tubers under the 

highest p lanting  density reg istered  s ig n ifica n t ly  lower 

length and g irth /: d iring  both the years# Enyi (1973) reported 

that the reduction in  tuber s is e  o f  cassava associated  with 

plant populations beyond the optiirum, was due to  th e  decreased 

ra te  o f  bulking® Hie growth regulators cycoce l and eth rel 

had no b e n e fic ia l e f fe c t  on s is e  o f  tubers in  cassava and 

th is  resu lt is  in  agreement with the observations o f  Mist o f a 

et a l . (1980) in  Sweet potato®

5.1®2»4 Top y ie ld

The variety  Sreevisakham produced s ig n ifica n tly  higher 

top  y ie ld  over Malayan-4 during both the years (Table 9a)® 

Ramanu jam et a l . (1984) a lso  reported higher shoot dry matter 

production f o r  th e above var ie ty  under in te r  cropping in
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coconut gardens. Increase in  planting density s ig n ifica n tly  

enhanced the top y ie ld  daring both the years and maximum top 

y ie ld  v;as obtained at the c lo se s t  spacing o f  60 x  60 cm.

Gun as en a et a l. (1980) also got maximm drymatter y ie ld  from 

dense p lanting o f  cassava in  the in terspaces o f  coconut palms.

Among the growth regulators, cycoce l at the higher 

concentration  reduced the top  y ie ld  sign ifican tly*  This 

reduction in  top y ie ld  was due to  the negative e f fe c t  o f  cycoce l 

on plant height and number o f  leaves* In h ib itory  e f fe c t  o f  

cycoce l on groijth o f  a er ia l parts In many crop plants has 

been well documented (L indly , 1973).

5,1*2*5 U t ilisa t io n  index

During both the years the variety  Sreevisakham had 

s ig n ific a n t ly  h igher u t i l is a t io n  index (Table 10 ). The higher 

u t i l is a t io n  index (roots shoot ra tio ) recorded f o r  th is  

variety  suggests i t s  a b ility  f o r  b e tter  acoinulation  o f  

photosynthates in  storage organs, even in  the p a rt ia lly  

shaded conditions prevalent in  coconut gardens.

U tilisa t io n  index was s ig n ifica n tly  lower at the 

highest density o f  p lantin g . Such f a l l  in  u t i l is a t io n  index 

was due t o  decreased s is e  o f  storage roo ts  associated with 

higher p lant population . This is  in  agreement with the fin d 

in gs o f Code et a l. (1977).
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Among th e  growth reg u la tor  treatments# cy co ce l at 

h igh er con cen tration  enhanced the u t i l i s a t io n  index# e s p e c ia lly  

during th e  f i r s t  year* Shis may b e  due to  th e  s ig n if ic a n t ly  

low er shoot growth observed  in  p la n ts  tre a te d  with c y c o c e l.

5*1*2*6 Tuber y ie ld

Prom th e  data on tu ber y ie ld  presented  in  Table 11 a 

i t  is  seen th at th e  v a r ie ty  Sreevisakham produced s ig n i f ic a n t ly  

h igh er tu ber y ie ld  o v er  Malayan-4 during both  th e  y ea rs .

This re su lt  i s  in  conform ity with th e  observations o f  3 o s  

e£. a l .  (1 9 8 0 ).

S ig n if ic a n t ly  h igh er tuber y ie ld  was obta ined  during 

both  th e  years from  th e  spacing o f  90 x  90 cm* The y ie ld  

in crea se  was about 43% and 47% re s p e c t iv e ly  as conpared t o  

60 x  60 cm and 120 x  120 cm spacin gs . The v a r ie ty  x  spacing 

in te ra c t io n  was a lso  s ig n i f ic a n t  during both  th e  years (T able 

1 1 b ). Sreevisakham p lan ted  at 90 x  90 cm spacing , produced 

maximum tu ber y ie ld s  o f  9 .48  t  ha"1 daring th e  f i r s t  yea r and 

9 .31  t  ha"1 during th e  second year* The v a r ie ty  Malayan-4 

a lso  produced maximum quantity  o f  tubers at th e  spacing 

90 x  90 can*

The e f f e c t  o f  cy co ce l and eth re l was not s ig n if ic a n t  

though th e  form er a t th e  h igh er con cen tration  tended t o  enhance 

th e  tu ber y ie ld *  The b e n e f ic ia l  e f f e c t s  o f  cy co ce l and e th re l



In pro noting the y ie ld  o f  tuber crops are attribu ted  to  

th e ir  a n tig ib b ere ilin  'properties ( Melia and Van Standen, 1983), 

In cassava grown under p a r tia lly  shaded conditions (as in  

th e  present study) most o f the photosynthates are used fo r  

shoot growth adversely a ffe ctin g  the tuber gra^Jth, Excess 

shoot growth can b e  d ie  to  high le v e ls  o f  g ib b ere llin s  in  the 

leaves, (Hsnael, 1980), The occurrence o f  microorganisms 

capable o f producing in d o le  a ce t ic  acid  and gibber e l l  in  l ik e  

substances has been reported t o  be present within the rh iso - 

sphere o f  coconut palms, by 51a ir  and Rao (1977) • So in  

cassava intercropped in  coconut gardens a very high le v e l o f  

g ib b ere llin  l ik e  substances might have been present which 

would have combated the favourable e ffe c t  o f  cycocel and ethrel 

treatments*

5*1 ,3 , Quality o f tubers

From the data on quality  attribu tes (Table 12) i t  may 

be seen that the variety  Mol ay an-4 produced tubers with higher 

starch content and low HCN. However the d ifferen ces  between 

Malayan-4 and Sreevisakham in  starcn and HCN content, were o f  

very low magnitude. In both the years, the quality  o f  tubers 

under the highest p lanting density was poor as they had sign i

f ic a n t ly  lower starch % and higner HCN, This poor quality  o f 

tubers is  attribu ted  t o  the in su ffic ie n t  f i l l i n g  o f  storage
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translocation of assimilates to  the storage organs®, 
^thukrishnsm  et a l. (1976) also could not get any improve

ment in tuber s ize  o f cassava due to  application of. growth 

regulators.

5 .1 .2 .3  Length and girth  o f  tubers

From the data on mean length and girth  o f tubers 

presented in Tables 8 and 9/ i t  is  evident that the variety 

Sreevisakham was s ign ifican tly  superior to  Malayan-4 in 

respect o f  length and g irth  o f tubers. The tubers under the 

highest planting density registered sig n ifica n tly  lower 
length and g irth /; diring both the years. Enyi (1973) reported 

that the reduction in  tuber s ise  o f cassava associated with 
plant populations beyond the optiittim, was d ie to  the decreased 

rate o f bulking. The growth regulators cycocel and ethrel 

had no ben eficia l e ffe c t  on siae o f tubers in  cassava and 

th is  resu lt is  in  agreement with the observations o f Mistafa 
et a l. (1980) in  Sweet potato.

5 .1 .2 .4  Top y ie ld

The variety Sreevisakham produced sign ifica n tly  higher 
top y ie ld  over Malayan-4 (during both the years (Table 9a). 

Ramanujam et a l. (1984) also reported higher shoot drymatter 
production fo r  the above varie ty  under in ter cropping in
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coconut g a r d e n s .  Increase in planting density s ign ifica n tly  

enhanced the top y ie ld  daring both the years and maximim top 

y ie ld  v;as obtained a t  the closest spacing o f  60 x  60 cm.

Gun as en a et a l. (1980) also got maximim djrysnatter y ie ld  from 

dense planting o£ cassava in the interspaces o f  coconut palms.

Among the growth regulators, cycocel at the higher 

concentration reduced the top y ie ld  sign ifica n tly . This 

reduction In top y ie ld  was due to  the negative e ffe c t  o f cycocel 

on plant height and number o f  leaves* Inhibitory e ffe c t  o f 

cycocel on growth o f aeria l parts In many crop plants has 

been well documented (LindXy, 1973).

5 ,1 .2 .5  U tilisa tion  index

During both the years the variety Sreevisaldiam had 
s ig n ifica n tly  higher u tilisa tio n  index (Table 10). The higher 
u t ilisa t io n  index (roots shoot ra tio ) recorded fo r  th is 

variety suggests i t s  a b ility  f o r  better acainulation o f 
photosynthates in  storage organs, even in the p a rtia lly  

shaded conditions preva loit in coconut gardens.

U tilisa tion  index was sign ifica n tly  lower at the 

highest density o f planting. Such f a l l  in u tilisa tio n  index 

was due to  decreased s is e  o f  storage roots associated with 
higher plant population. This is  in agreement with the find
ings o f Cock et a l. (1977).
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Among the grotjth regu lator treatments# cycoce l at 

h igher concentration enhanced the u t i l is a t io n  index# esp ecia lly  

daring the f i r s t  year* This may be due to  the s ig n ifica n tly  

lower shoot growth observed in  p lants trea ted  v;ith cy co ce l.

5*1*2*0 Tuber y ie ld

From the data on tuber y ie ld  presented in Table 11 a 

i t  is  seen that the variety Sreevisakham produced sign ificantly  

higher tuber y ie ld  over Malayan-4 during both the years.
This result is  in conformity with the observations of Jos 
e£. a l. (1980).

S ignificantly  higher tuber y ie ld  was obtained during 
both the years from the spacing o f 90 x 90 cm* The y ie ld  
increase was about 43% and 47% respectively ab eonpared to  
60 x 60 cm and 120 x  120 cm spacings* The variety x spacing 
interaction was also sign ificant during both the years (Table 
11b). Sreevisakham planted at 90 x 90 cm spacing# produced 
maxinum tuber y ields o f 9*48 t  ha"1 daring the f i r s t  year and 
9*31 t  ha"1 during the second year* The variety Malayan-4 
also produced maximum quantity o f tubers at the spacing 
90 x 90 can*

The e ffe c t  o f cycocel and ethrel was not significant 
though the former at the higher cone oat rat ion tended to  enhance 
the tuber yield* The b en eficia l e ffects  o f cycocel and ethrel
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In pro noting the y ie ld  o f  tuber crops are attribu ted  to  

th e ir  a n tig ib b ere ilin  'properties ( Melia and Van Standen, 1983), 

In cassava grown under p a r tia lly  shaded conditions (as in  

th e  present study) most o f the photosynt hates are used fo r  

shoot growth adversely a ffe ctin g  the tuber gra^Jth, Excess 

shoot growth can b e  d ie  to  high le v e ls  o f  g ib b ere llin s  in  the 

leaves, (Hsnael, 1980), The occurrence o f  microorganisms 

capable o f producing in d o le  a ce t ic  acid  and gibber e l l  in  l ik e  

substances has been reported t o  be present within the rh iso - 

sphere o f  coconut palms, by 51a ir  and Rao (1977) • So in  

cassava intercropped in  coconut gardens a very high le v e l o f  

g ib b ere llin  l ik e  substances might have been present which 

would have combated the favourable e ffe c t  o f  cycocel and ethrel 

treatments*

5*1 ,3 , Quality o f tubers

From the data on quality  attribu tes (Table 12) i t  m ay 

be seen that the variety  Mol ay an-4 produced tubers with higher 

starch content and low HCN. However the d ifferen ces  between 

Malayan-4 and Sreevisakham in  starcn and HCN content, were o f  

very low magnitude. In both the years, the quality  o f  tubers 

under the highest p lanting density was poor as they had sign i

f ic a n t ly  lower starch % and higner HCN, This poor quality  o f 

tubers is  attribu ted  t o  the in su ffic ie n t  f i l l i n g  o f  storage
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c e l ls  ,  as roost o f the photosynthates were u t i l is e d  fo r  shoot
t

growth in  plants at the highest planting density* *111© e ffe c t  

o f cycocel and ethrel on quality  attributes o f cassava tubers 

was not s ign ificant* Sim ilar results in  coleus were reported 

by Indira et a l* (1980) *

5*2 Experiment B

The resu lts  o f  the experiment B -  **Responsetc d i f f 

erent le v e ls  o f n itrogen, phosphorus and potassium by cassava 

intercropped in coconut gardens*' are discussed in  th is  section*

5*2*1 Growth characters

5.2*1*1 Plant height

Increased le v e ls  o f  nicrogen s ig n ifica n tly  arthanced 

plant height at a ll  the stages o f growth, during both the years 

(Table 13a). T a llest plants were found at the highest le v e l 

o f  nitrogen application* Influence o f  nitrogen in  promoting 

the vegetative growth o f plants i s  a w ell established f  act* 

Increase in  height o f cassava plants due to  higher le v e ls  o f 

nitrogen nutrition  have been documented e a r lie r  by Ngongi (1976), 

p i l l a i  and George (1978) and Hair (1982)* S ign ifican t increase 
in  plant height at the la te r  stages o f growth was observed 

with Increased rates o f applied phosphorus and maximum height
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uas re co rd e d  at h ig h est l e v e l ,  during both  th e  y e a r s .

Krochmal and S a m e ls  (1970) a ls o  r e p o r te d  in c r e a s e  in  h eigh c 

o f  cassa va  at h ig h e r  l e v e l s  o f  P . The r o le  o f  phosphorus 

in  prom oting sh oot growth o f  cassava was fu r th e r  emphasised 

by Eduards a l .  (1977)# The e f f e c t  o f  K on p la n t  h eigh t 

uas a ls o  more con sp icou s  a t th e  l a t e r  sta g es  o f  groxith*, 

P otassium  at h ig h e r  le v e ls  had s ig n i f i c a n t  d ep ressin g  e f f e c t  

on h e ig h t o f  cassava* T his may b e  due t o  th e  r o l e  o f  K in  

th e  t r a n s lo c a t io n  o f  ph otosyn th ates more t o  th e  r o o t s /  ra th er  

than  t o  th e  shoot* In  r h is  regard , i t  may be  n o ted  th a t  

M alavolta  e t a l .  (1955) and © bigbesan  (1973) re p o r te d  in cre a se d  

r o o t / t o p  r a t io  w ith  h ig h e r  ra te s  o f  potassium  a p p lica tio n *

5 *2*1 *2 Number o f  nodes and fu n c t io n a l lea v es

The v a r ie t y  Sreevisakham  had h ig h er  number o f  nodes 

p la n t” ’*’ a t most o f  th e  s ta g es  during both  th e  years (T a b le  

1 4 a ). This in d ic a t e s  th a t  th e  above v a r ie t y  has an in h erent 

ca p a c ity  t o  p rod u ce  more number o f  le a v e s  p la n t” 1 . n itro g e n  

a t h ig h e r  ra te s  o f  a p p lic a t io n  s ig n i f i c a n t ly  o ihanced  th e  

number o f  nodes and number o f  fu n c t io n a l le a v e s  p la n t” 1 

(T a b le  14a and 15a)* Maximum number o f  nodes and number o f  

fu n c t io n a l le a v e s  p la n t” 1 , were found at th e  h ig h e s t  l e v e l  

at a l l  th e  s ta g e s  o f  grotJth during both  th e  years*  Nunber 

o f  nodes a c tu a lly  rep resen ts  th e  t o t a l  number o f  le a v e s
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pro  d ice d  p la n t" 1  and in  cassava, i t  i s  an iflp ortan t measure 

o f  v e g e ta tiv e  growth* Hafcarajan (1975) and H air  (1982) a lso  

found s im ila r  p o s i t iv e  e f f e c t  o f  n itrog en  on th e  v e g e ta tiv e  

growth o f  cassava.

The e f f e c t  o f  phosphorus in  enhancing th e  number o f  

nodes p la n t" 1  was s ig n if ic a n t  at 180th day during th e  f i r s t  

y e a r  and maxinum number o f  no das was record ed  at th e  h igh est 

l e v e l .  In th e  second yea r  a lso  th e  h igh est le v e l  o f  P produced 

maxinum nuntoer o f  nodes p la n t "1, though th e  d i f fe r e n c e  

between 75 leg ©5 and 100 kg P2 05 was not s ig n i f i c a n t ,  at 

most o f  th e  s ta g e s . This p o s i t iv e  e f f e c t  o f  phosphorus on 

node number in d ic a te s  th a t , at h ig h er  l e v e ls  o f  phosphorus 

th e re  was in cre a se  in  t o t a l  nunber o f  le a v e s  p la n t "1.  Reports 

from  CX&T (1978) a lso  support th e  above f in d in g . In  both  th e  

y e a r s , th e  in flu e n ce  o f  potassium  in  prom oting th e  number o f  

nodes p la n t" 1  was s ig n i f i c a n t ,  and maxinum number o f  nodes 

was observed  at th e  h igh est l e v e l .  S im ila r ly  K had s ig n if ic a n t  

p o s i t iv e  e f f e c t  on number o f  fu n c t io n a l lea ves at a c t iv e  stages 

o f  grow th . But th e  b e n e f ic ia l  e f f e c t  o f  K on number o f  fu n c tio n a l 

le a v e s  was seen on ly  upto lo o  kg K^o ha • The in flu e n ce  

o f  K in  prom oting l e a f  r e te n tio n  was rep orted  by H air  (1 9 0 3 ).
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5 .2 .1 .3  Leaf area index

Increased rates o f  nitrogen application was instru

mental in  maintaining s ign ifican tly  higher le a f area indices 

at various growth stages, in  both the years (Table 16a).
Maximum values o f  hkX were registered at the highest leve l 

o f  N (F ig . 5 ) .  The p os itiv e  e ffe c t  o f nitrogen on L&X is  
attributed to  the higher number o f  functional leaves retained 

per plant, at higher le v e ls  o f  nitrogen as evident from Table 15a. 

Similar increase in LAX due to  nitrogen nutrition  in  cassava 
was reported e a r lie r  by Hgongi (1976), Hair (1932) and CTCRI 

(1983& The influence o f phosphorus on LAX was not s ig n if i

cant except at the in it ia l  stages during the second year.

Ho waver, at most o f  the stages LaI at 75 leg F^ 05 ha“ ~ was 

higher than 50 kg P2 0  ̂ ha *• <1110 b en e fic ia l e f fe c t  o f  phos-^

phorus on th is  character may be due to  i t s  ro le  in  better 

absorption and u tilisa tio n  o f applied nitrogen* Increase in  

fo lia g e  growth as a result o f  higher rates o f  P application 

to  cassava was observed at Clal (1977).

In the f i r s t  year the p os itiv e  e ffe c t  o f K on LAI was 

sign ifican t only in  the in it ia l  stages. In the second year 
100 kg KgO ha **1  and 150 kg K^o ha"** were on par, but main
tained sign ifican tly  higher Lai over 50 kg K20 ha**1.  The
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h igh er  number o f  fu n ctio n a l leaves found at th e  above le v e ls  

o f  K, might have con trib u ted  such in crea se  in  LAI. Ngongi 

(1976) and Ramanujam (1982) a lso  observed in creaee  in  LAI 

o f  cassava due t o  K n u tr it io n ,

5 • 2* 2 Y ie ld  components and y ie ld

5 , 2 . 2*1 Number o f  tubers

The v a r ie ty  Sreevisakham had s ig n if ic a n t ly  h igh er 

number o f  tu bers p lant" 1  over  Malayan-4 during both  the years* 

(T ab le  17a)* In cassava nuirber o f  tu bers p lant" 1  i s  considered 

as an important y i e ld  determ inant. Higher number o f  tubers p lant" 1  

f o r  th e  v a r ie ty  Sreevisakham ov er  Malayan-4 under in tercropp in g  

in  coconut garden uas reported  by Ramaniijam et a l .  (1984)# 

In creased  ra te  o f  n itrogen  a p p lica tion  exerted no in flu e n ce  

on tu ber number in  th e  f i r s t  year* In  th e  second year a lso  

th ere  uas no s ig n if ic a n t  d if fe r e n c e  between 50 kg N ha" 1  and 

100 kg M ha"1 . Houever at th e  h igh est le v e l  th ere  uas a marginal 

in cre a se  in  tu ber number* Natarajan (1975) and Asokan et al.<195o 

d id  not f in d  any s ig n if ic a n t  e f f e c t  on tu ber number due to  

h igh er rates o f  n itrogen* Hie in flu e n ce  o f  phosphorus on 

number o f  tu bers p lant" 1  uas s ig n if ic a n t  in  both th e  y e a rs . 

S ig n if ic a n t ly  h igh er tuber number uas recorded at tne  h igh est 

l e v e l .  Tavourable e f f e c t  o f  phosphorus on the ro o t  system 

o f  cassava uas reported  by H oueler (1976) and Ttiampan (1979)*
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Higher le v e ls  o f  potassium s ig n ifica n tly  enhanced the 

number o f tubers p lant"1 during both the years. In the f i r s t  

year rnaxinum number o f tubers p lant"1 was observed at the 

highest le v e l .  In the second year 100 leg K20 and 150 leg K20 

ha"1 produced s ig n ifica n tly  higher number o f  tubers over the 

lowest le v e l o f potassium/ although the former two lev e ls  

were on par. B en eficia l e f fe c t  o f potassium in  increasing 

tuber number in  cassava Is w ell documented (Mandal and tbhan' 

Kumar# 1972; Asokan et al* 1980). Further increase in  number 

o f  tuberous roots due to  higherrstesof potassium in  shade grown 

cassava vras reported by Kasele bfc a l . (1983)

5 .2 .2 .2  Tuber weight

The variety  Sreevisakham was s ig n ifica n tly  superior 

to  Malayan-4 in  mean tuber weight during both the years 

(Table 17a). The higher mean tuber weight o f th is  variety 

may be due to  higher rate o f  bulking o f tubers# which was 

evident from Table 28.

The e ffe c t  o f  nitrogen on mean tuber weight was sign i

fica n t during the f i r s t  year. The l e v e l s  loo  kg N and 

150 kg N ha"1 were on par# but s ig n ifica n tly  superior to  

the lowest le v e l o f  N in  th is  character. In the second year 

a lso  there was marked increase in  tuber weight at 100 kg N ha"1 

over 50 kg H ha 1. Increased rate  o f nitrogen n utrition  was
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h e lp fu l In maintaining higher le a f  area Index during the 

tuber bulking phase (Table 16a). This higher LAI might have 

favoured higher rate o f  photosynthesis and production  o f 

assim ilates -which in  turn would have been respon sib le  fo r  

Increased mean tuber weight. Nair (1982) a lso observed 

in crease  In mean tuber weight at higher rates o f  n itrogen appli

cation  t o  cassava*

The in flu ence o f  higher le v e ls  o f  phosphorus on mean 

tuber weight was not s ig n ifica n t during both the y ears. Simi

la r  re su lts  were reported by Thanpan (1979) and from CTCRI 

(1981). In both the years h igher rates o f  potassium s ig n i f i 

cantly  enhanced mean tuber weight and maxinum tuber weight 

was observed at the highest le v e l .  Such increase in  mean tuber 

weight is  attribu ted  to  the higher tuber bulking rate  observed 

at h igher le v e ls  o f  potassium (Table 28a). Tuber enlargement 

i s  through synthesis a id  accunulation o f  starch  (Hunt et a l. 

1977). The ro le  o f  potassium in  tran sloca tion  o f assim ilates 

t o  the ro o ts  i s  w ell known (Tcinso and F u jise  1964). At th e 

h igher le v e ls  o f K i t  may be noted that th ere  was severe 

suppression o f  vegetative  growth (Table 13a). This fa c i l i t a t e d  

plants t o  u t i l i s e  nuch o f th e photosynthates f o r  tuber bulk

ing at higher le v e ls  o f  K. Several e a r lie r  workers have re

ported  increase in  mean tuber weight in  cassava due to  K
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n u trition . (Hgongi# 1976| Hair 1982). Kasele et a l , (1983) 

also found increase in  mean tuber weight due t o  higher lev e ls  

o f  potassium# in cassava grown under a r t i f i c ia l  shade*

5.2 .2* 3 kength and g irth  o f tuber

The variety  SreevisaJsham had sign ifica n tly  higher 

mean length and g irth  o f tubers during both the years (Table 

18a). This Indicates the above v a r ie ty 's  inherent capacity 

to  produce large sized  tubers. Though higher le v e ls  o f 

n itrogen had no e ffe c t  on tuber length# there was s ign ifica n t 

increase in  tuber g irth* Maxinum tuber g irth  was registered  

at the highest lev e l o f H in  the f i r s t  year and at the middle 

le v e l in  the second year* The enhancement in  g irth  found 

at higher le v e ls  o f  N may be due to  the increased bulking o f  

tubers. Improvement in  s iz e  o f tubers due to  nitrogen at 

higher rates o f  application  was reported by Mshankumar and 

Mandal (1972). Higher rates o f  P application  exerted no 

in flu ence on length and g irth  o f tubers. Thanpan (1979) 

stated  that P applied alone o r  in  combination with N and K 

had no e f fe c t  on tuber s ize  in  cassava. Incremental dosages 

o f  potassium s ig n ifica n tly  enhanced the length and g irth  o f 

tubers# during both the years. Maximum length snd g irth  o f  

tubers were found at the highest le v e l o f  K. Kasele e t a l ,

(1983) demonstrated th e ben efic ia l e f fe c t  o f  higher le v e ls  o f 

K in  increasing the number and s iz e  o f  storage c e l ls  In shade
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grown cassava* Sim ilar increase in number and s ize  o f storage 

c e l l s  might have contributed towards the better s iz e  o f  

tubers observed at higher leve ls  o f K in  th is  study,

5 ,2 ,2 ,4  U tilisa tion  Index

i
The variety Sreevisakham was superior in  u t ilisa t io n  

index (U .I .)  when conpared to  Malayans4 during both the years 

(Table 19a). The U .I, fo r  the variety Malayan-4 was le ss  than 

unity in  both the years indicating it s  poor tuber y ie ld ,. 

V arietal d ifferen ce  In U ,I, was observed by Obigbesan (1973). 

Increased rates of nitrogen application s ig n ifica n tly  reduced 

U .I, and lowest values auere recorded at the highest le v e l . 

Such reduction in  U .I. was due to  the very high top y ields 

obtained with increase in  applied nitrogen (Table 20a). CIAT 

(1977) also reported decrease in harvest index d ie to  applica

tion  o f nitrogen at higher le v e ls  as I t  stinu lated  top growth 

at the expense o f root growth. The favourable e ffe c t  of 

phosphorus on U .I, was s ign ifican t in  the f i r s t  year. With 

increase in le v e ls  o f P there izas enhancement in U .I . Ib is  

may be due to  the higher tuber y ie ld  obtained with increase in  
P le v e ls . P ositive  e ffe c t  o f phosphorus on tuber y ie ld  o f 

cassava was reported by Howeler (1976). Application o f pota

ssium at higher rates resulted  in s ign ifican t caih an cement of 

U .I. 'during both the years. This can be attributed to  the
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reduction in vegetative growth and increase in tuber y ield  
found at higher levels o f , K. Considerable increase in U ii. 

due to application of K at higher levels was reported by 
Obigbesan (1973).,

5.2.2*5 Top y ie ld

During both the years the variety Sreevisakham pro
duced significantly higher top y ie ld  over Malayan-4 (Table 20a). 
Ramanu jam et a l. (1984) also observed higher shoot production 
fo r  Sreevisakham over Malayan-4 under intercropping in 
coconut gardens.

Significant increase in  top y ie ld  with increase in 
nitrogen application was observed in both the yeare.j Maximum 
top y ie ld  was obtained at the highest leve l. AS the availa
b il ity  o f nitrogen increases, most o f the carbohydrates are 
used fo r  the synthesis of protein leading to enhanced top 
growth (Russel, 1973). Plant height and nunber of functional 
leaves, which are the contributing factors fo r  top y ield , 
increased at higher rates o f nitrogen application in the 
present study (Table 13a and 15a)* Similar increase in 
top y ie ld  due to higher doses o f nitrogen has^ been reported 
from C l  A T  (1975) and by Kasele et a l. (1983). In the f i r s t  
year the highest and middle levels o f phosphorus were on par, 
but significantly superior to the lowest level in top y ie ld .
In the second year also higher levels of P tended to enhance 
top y ie ld . This may be due to  the benefltelal e ffect of P in
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promoting the vegetative growth in cassava, as stated by 
Krochmal and Sam els (1970) and Howeler (1976). The e ffect 
of increased rates o f potassium application on top y ie ld  was 
not sign ificant in both the years. This may be due to the 
inhibitory e ffe c t  of higher levels of Potassium on the vege

ta tive  growth o f cassava, especially plant height* Pushpadas 
and Aiyer (1976) also found that higher levels o f potassium 
exerted no significant e ffe c t  on vegetative growth o f cassava*

5 .2 .2 .6  Tuber y ie ld

The data on e ffe ct o f treatments on fresh tuber y ie ld  

fo r  1983-84, 1984-85 and the results o f pooled analysis are 

presented in Table 21 a.

In the both the years the cassava variety Sreevisakham 
produced sign ificantly  higher tuber y ie ld . Results of pooled 
analysis revealed that the ahgve variety was capable of y ie ld 

ing an average of 9*43 t  ha*1, where as the y ie ld  from 
Malayan-4 waa only 7*03 t  ha"1* This difference in y ie ld  can 
be attributed to  the varietal character* S ignificantly 

higher number of tubers, mean tuber weight and length and 
girth o f tubers observed fo r  Sreevisakham might have contri
buted fo r  higher y ie ld .



only in  the f i r s t  year* The resu lts o f  p ooled ‘ analysis shoxi-

ed that the increase in  tuber y ie ld  due to  enhancement o f

nitrogen from 50 leg ha*1 (n^) to  100 kg ha"1 (n2) xjas only
—1to  the tune o f 0*16 t  ha • And the e ffe c t  o f further increase 

in  nitrogen dosage was not sign ifican t*  The poor response 

to  applied nitrogen by cassava observed under the p a rtia lly  

shaded conditions, razst be due to  the profuse vegetative 

growth, at higher lev e ls  o f  nitrogen, which is  evident from 

the data on plant height, number o f nodes, number o f  functional 

leaves and LAI. I t  may also be noted from the Table 26 that 

at higher rates o f nitrogen fe r t i l is a t io n , there was s ig n i f i 

cant in h ib itory  e ffe c t  on NAR. Further from the data on dry 

matter accunulation presented in Tables 23, 24 and 25 i t  may 

be observed that at higher lev e ls  o f nitrogen there \;as sign i

fica n t increase in  lea f and stem dry matter production at the 

expense o f root dry matter accunulation. This makes i t  

obvious that the dioot (stem + leaves), acted as an in ter

mediate sink, restr ictin g  the tuber enlargement, at higher 

le v e ls  o f nitrogen. Gunasena et a l. (1986) from S ri Lanka 

also reported that cassava intercropped in coconut garden difl 

not respond to  higher le v e ls  o f applied nitrogen* Kasele 

et a l. (1983) observed that under a r t i f i c ia l  shade higher

Influence of nitrogen on tuber y ie ld  was significant
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l e v e l s  o f  n itr o g e n  had no b e n e f i c i a l  e f f e c t  on tu b e r  y ie ld ^  

b u t s i g n i f i c a n t l y  in c r e a s e d  th e  sh oot y i e l d .

R esponse t o  p h o ^ h o ru s  was s ig n i f i c a n t  in  b o th  th e  

y e a rs  and maxinum y i e l d  was o b ta in e d  at th e  h ig h e s t  le v e l*

I t  may b e  n o te d  from  T a b le  17a th a t  at h ig h e r  l e v e l s  o f  phos

p h oru s  th e r e  was s ig n i f i c a n t  in c r e a s e  in  number o f  tu b e rs  

p rod u ced  p la n t " 1 .  Such in c r e a s e  in  number o f  tu b e rs  might 

h ave c o n tr ib u te d  f o r  enhancement in  tu b e r  y i e l d  at h ig h e r  

l e v e l s  o f  p h osp h oru s. In c re a s e  in  tu b e r  y i e l d  due t o  h ig h e r  

r a t e s  o f  phosphorus a p p lic a t io n  was r e p o r te d  by s e v e r a l  xjorlcers, 

(V ija y a n  and A iy e r  1969? Edwards e t  a l . 1977; S itc ib u s a y a  

and Ku m a rch  I t  a , 1 9 7 8 ).

Tuber y i e l d  in c r e a s e d  s ig n i f i c a n t l y  w ith  in crem en ta l 

d o se s  o f  p o ta ss iu m  in  b o th  th e  y e a rs  and maximum y i e l d  was 

o b ta in e d  a t th e  h ig h e s t  l e v e l .  Prom th e  r e s u l t s  o f  p o o le d  

a n a ly s is / i t  b e  seen  th a t  by enhancing p ota ssiu m  a p p lica 

t i o n ,  from  50 kg ha” 1 (k-^) t o  100 kg h a "1 (k 2) tu b e r  y i e l d  

in c r e a s e d  by 3 .16  t  ha” 1 * But a fu r t h e r  in c r e a s e  from  

100 kg h a  1 t o  150 kg ha 1 prod u ced  o n ly  a m arginal in c r e a s e  

o f  0 .2 9  t  h a "1 .  From th e  data on number o f  fu n c t io n a l  le a v e s  

p la n t " 1,  LAI, war and CGR {T a b le  15a , 16a, 26 and 27) i t  i s  

o b v io u s  th a t  p ota ss iu m  e x e r te d  s ig n i f i c a n t  p o s i t i v e  in f lu e n c e  

on th e s e  param eters* T h is  in  tu rn  r e v e a ls  th a t  ca ssa v a  p la n ts
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well supplied with R had itore e ff ic ie n t  photo synthetic 

activ ity , resulting in production of nore assimilates*
I t  may also be noted that potassium at higher levels enhanced/ 
the number o f tubers plant"1 and mean tuber weight (Table 
17a), At higher levels o f potash nutrition there was higher 

bulking rate (Table 28) and significant increase in tuber 
dry matter (Table 25), Potassium application also enhanced 
the uptake of nitrogen and potassium. Such uptake o f N 

and K might have played a favourable ro le  in the growth 
and development of cassava. The influence o f Potassium 
on tuber y ie ld  is  also evident from the significant positive  

correlation between uptake o f  K and tuber y ie ld  (Table 35), 
Combined e ffect  o f a ll the above factors must have favourably 
influenced the tuberisation, tuber enlargement and fin a l 

tuber y ie ld  o f cassava at higher levels o f K, Kasele et a l* 

(1983) also reported the positive  e ffe c t  of higher levels 

o f potassium in tuber production o f cassava grown under 
a r t i f ic ia l  shade*

Interactions N x K and P x aK were significant only 

in the f i r s t  y e a (T a b le  21b), At a ll the levels of N,
•che e ffe c t  of K in enhancing the tuber y ie ld  was evidait and 
maxinum tuber y ie ld  was obtained at the highest levels of H 
and K, thoggh i t  was on par with 100 kg N and 150 kg ha"1*
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In  th e  Second Year a lso  s im ila r  tren d  was observed . This 

rev ea ls  that f o r  cassava in tercropped  in  coconut gardens, an 

N*K r a t io  o f  1*1.5 may be id e a l t o  g e t maximum tu ber y ie ld s  

At a l l  th e  le v e ls  o f  phosphorus a lso  th e  in flu en ce  o f / 

potassium  in  promoting tu ber y ie ld  was conspiqaus. In both  

the y ea rs  P x  V and K x V  in te ra ct io n s  were s ig n i f ic a n t  and 

th e  v a r ie ty  Sreevisakham produced h igh er y ie ld s  at th e  h igh est 

le v e ls  o f  P and K. This may b e  due t o  th e  high f e r t i l i z e r  

respon sive  ch aracter o f  th e  above v a r ie ty .

5 .2 .3  Q uality  o f  tuber

5 .2 .  3 .1  S t arch content

During both th e  years s ig n i f ic a n t ly  h igh er starch  

content was found in  the tubers o f  v a r ie ty  Malayan-4 ('Table 22 ). 

This observation  i s  in  agreement with th e  fin d in g s  at CTCRI 

(1 9 7 6 ).

N itrogen  at th e  h igh est le v e l  reduced th e  starch  

con tent o f tu b ers  and th e  e f f e c t  was s ig n if ic a n t  during th e  

f i r s t  y e a r . As th e  a v a ila b il i t y  o f  n itrogen  in creases th ere  

i s  a tendency f o r  decrease in  carbohydrates in  p lan ts  (B lade 

1973 ). This may be due t o  in creased  ra te  o f  p ro te in  synthe

s i s  and consequent in crease  in  v eg eta tiv e  growth tr ig g e re d
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by higher nitrogen supply; with corresponding decrease in 
starch content* Vi jay an and Aiyer (1969) also found decrease 
in starch content o f cassava tubers with Increase in nitrogen 
application. Increased rate o f phosphorus also had an inhi
bitory e ffe ct on starch content of tubers. It  may be noted 
that at higher levels o f phosphorus, there was significant 
enhancement in vegetative growth of cassava plants in the 
present study. Further the role  o f phosphorus in befccer absorp
tion  and u tilisa tion  of nitrogen and consequent increased 
shoot growth is  well Knotm* So at higher levels o f phosphorus, 
good amount of the photosynthates might have been diverted 
fo r  increased top groivth resulting in reduced starch content 
in the storage roots. In th is connection i t  may also be 
noted that the effect o f higher levels of phosphorus in promot
ing shoot growth at the expense o f root growth was rp orted  
from CIAT (1977). starch content o f tubers increased s ig n ifi
cantly with higher rates potassium and maximum starch content 
was observed at the highest level in the f i r s t  year. In 
the second year starch content increased only upto the middle 
level of Kr application. The positive e ffe ct of potassium in 
th is quality tra it  can be attributed to  it s  r o le  in synthesis 
and translocation of carbohydrates* Increase in starch 
content of tubers at higher levels o f potassium, is  in
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conform ity with the reports o f  Pushpadas and Aiyer (1976);, 
Gomes and Hov:eler (1980) and B air and Kumar (1982)*

S .2 .3 .2  HCN content o f tubers

The tubers o f the variety Malayan-4 had significantly 
lower HOI content daring both the year* (Table 25). The HCN 
content of tubers is  an inport ant quality parameter/ as i t  
decides to a large extent the value o f the tubers fo r  human 
consumption and i t  is  mostly a varietal character* Nitrogen 
application at higher rates sign ificantly  increased the HCN 
content o f tubers during both the years and maximum values 

were recorded at the highest level* a  high leve l of nitrogen 
application results in a high content of cyanogenic glyco

sides in the tuber (sinha/ 1969), which upon hydrolysis 

releases the tox ic  hydrocyanic acid® Several investigators 
have earlier reported increase in HCN content due to  

higher rates o f nitrogen fe r t ilisa tio n , (Indira et al* 1972; 
Mohanfeumar and Maini, 1977; Nair, 1982)* Phosphorus fe r t i 
lisa tion  had no significant beneficial e ffe c t  on HCN content 
of tubers* Mithuswany .et a l* (1974) also reported sim ilar 
results*

Effect o f potassium in reducing HCH content o f tuber 
uas significant during both the years* In the f ir s t  year 
lowest HCS content was registered at 100 kg ha"1 whereas
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in  the second year, i t  was at 150 kg K̂ O ha"^« According 
to  Clark (1936) the content o f gin cos ides reduced -as the 

dry matter content increased* In the present study also 

the root dry matter content increased with incremental 
doses o f K (Table 25) * This high content of root dry matter 
might have reduced the HCN content o f tubers* Beneficial 

e ffe c t  o f potassium alone or in combination with nitrogen 
in reducing the HCN content of cassava tubers was observed 
by Indira et iaJ.. (1972); Obigbesan (1973) and Ramanujara (1982).

5*2*4 Growth analysis

5 *2*4*1 Dryroatter production and d istr ib u tion
/

The variety Sreevisakham produced sign ificantly  

higher quantity o f lea f and stem dry matter during both the 
years (Tables 23 and 24). At a ll  stages of growth the root 

dry matter production was higher fo r  the above variety 

(Table 25). Rsraanuiam et a l. (1984) also reported similar 
dry matter pro auction pattern fo r  the variety Sreevisakham 
when conpared to Malayan-4.

Higher rates o f nitrogen application sign ificantly  
enhanced the lea f and stem dry matter production at a ll 
stages o f growth during both the years. Maximum shoot dry 
matter production (stem and leaves) was observed at the highest 
le v e l. But higher rates of nitrogen exerted no significant
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in flu en ce  on roo t dry matter production  except in  the i n i t ia l  

stages o f  growth (F ig . 6)* This suggests th e  p o s s ib i l i t y  

that most o f  th e  photosynthates produced by increased 

n itrogen  n u tr ition  was d iverted  f o r  shoot growth, rather 

than f o r  enlargement o f  tubers# Increase in  shoot dry 

weight due t o  h igher ra tes  o f  n itrogen  ap p lica tion  t o  

cassava grown under shaded conditions was observed by Kasele 

et â ,* (1983)# The p o s it iv e  e f f e c t  o f  h igher le v e ls  o f  phos

phorus on le a f  dry matter production uas s ig n ifica n t on ly in  

the in i t ia l  stages o f  growth# s im ila r ly  the e f f e c t  o f  h igher 

ra tes  o f  phosphorus on stem dry matter p rom otion , was 

s ig n if ic a n t  on ly  at 180th day during both the y ea rs . But the 

ro o t  dry matter production  enhanced with h igher le v e ls  o f 

phosphorus a p p lica tion . In th is  connection  i t  may be re 

c a lle d  that there was s ig n ifica n t  in crease  in  the number o f  

tubers p lant*1 at h igher le v e ls  o f  P (Table 17a), which 

ln tu m  contributed  t o  h igher root dry matter production*

The in flu en ce  o f potassium in  promoting le a f  dry matter pro

duction uas s ig n ifica n t  only upto lo o  kg K^> ha"*1 at a l l  

stages o f  gro^/th during both the years# However, s ig n i f i 

can tly  h igher stem dry matter production  at th e  f in a l  stage 

was observed at the h igher le v e ls  o f  K. Root dry matter pro

duction a lso  increased  with h igher doses o f  potassium  and 

the e f fe c t  was s ig n ifica n t  at a l l  stages in  both the years.
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The d ifferences in  root dry matter production between 

100 kg K̂ O and 150 kg K^O ha"1 were n e g lig ib le  In the 

in i t ia l  phase o f  g n x th , but the d iffe ren ce  became very 

conspioous at the la t e r  stages o f  growth, and the highest
A

le v e l  o f  K producing maximum root dry matter (P ig . 6 ) . The 

above dry matter d istr ibu tion  pattern ind icates that pota

ssium was help fu l in  the tran slocation  and accunulation 

o f  photosynthates to  the ro o ts . In th is  context i t  may be 

noted th at, increase in  tuber dry matter content by potassium 

app lica tion  upto 200 kg ha*1 has been observed at CIAT 

(1980). Kasele e t a l . (1983) a lso  found increase In root 

dry matter production due t o  higher ra tes o f potassium, in  

cassava under a r t i f i c i a l  shade.

5 .2 .4 .2  Net assim ilation  ra te  and crop growth rate.

The variety  Sreevisakham had s ig n ifica n tly  higher 

NAR. and COR in  both the years at a ll  th e  stages o f  growth 

(Tables 26 and 27). These varieta l d ifferen ces  in  these 

p h ysio log ica l parameters can mostly be accounted to  gen etic  

v a r ia b i l it y , which in fluences the growth a ttr ib u tes . In

crease in  le v e ls  o f  n itrogen  had no b e n e fic ia l e f fe c t  on 

net assim ilation  rate . But s ig n ifica n t increase in  crop 

growth ra te  was observed at h igher le v e ls  o f  n itrog en ,
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©specially at the in i t ia l  stages in  both the years, simi

la r  resu lts due to  increased-nitrogen n utrition  in  cassava, 

were reported by Ramanu jam (1982). Higher rates o f  phos

phorus also had no s ign ifica n t e f fe c t  on HSR. The p o s it iv e  

e f fe c t  o f phosphorus on CGr V;as s ign ifican t only in  the 

in i t ia l  phase and msscimm CGRuas recorded at 75 kg P205ha"“ . 

as regards to  potassium, at the highest lev e l maximum 

values o f NflR and CGIJ especia lly  in  the tuber development 

phase, were recorded though the d ifferences between loo  kg 

KgO and 150 kg K^o ha**1 were not s ig n ifica n t. From th is  i t  

i s  obvious that potassium exerted a favourable r o le  in  en

hancing the photo synthetic e ff ic ie n cy  in  cassava,

5 ,2 *4 ,3  Tuber bulking rate

Higher tuber bulking rate  was observed f o r  the variety 

Sreevisakham during both the years (Table 28), This may be 

due to  more e f f ic ie n t  synthesis and translocation  o f  carbo

hydrates t o  the storage roo ts , evidenced by the higher 

values o f  H&R and CGR recorded fo r  th is  variety*

Increase in  le v e ls  o f  nitrogen exerted no sign ifican t 
in fluence on tuber bulking ra te . I t  may be noted that at 

higher le v e ls  o f  nitrogen there was s ign ifican t increase 

in  vegetative growth. Such vegetative growth might have



in h ib ite d  tu ber bulking r a te . The favou rab le  e f f e c t  o f  

phosphorus on tu ber bulking ra te  was s ig n if ic a n t  on ly  in  

th e  i n i t i a l  phases. H oueler (1976) a ls o  observed enhanced 

tu ber growth in  cassava due t o  phosphorus n u tr it io n . 

In creased  ra tes  o f  potassium  promoted tu ber bulking ra te  

e s p e c ia l ly  in  th e  a c t iv e  tu ber development phase. The 

b e n e f ic ia l  e f f e c t  o f  potassium  in  syn th esis  and tra n s lo ca 

t io n  o f  starch  t o  th e  s tora g e  organs in  tu ber crops i s  a 

w e ll e s ta b lish e d  f a c t .  The h igher va lues o f  NAR and CGR 

found at h igh er le v e ls  o f  K n u tr it io n  in  th is  study a lso  

c o r r o b o r a te s  th e  above re s u lt ,

5 ,2 ,5  Uptake o f  n u trien ts

From th e  Tables 29, 30 and 31 i t  may b e  seen th a t th e

v a r ie ty  Sreevisakham removed h igher amounts o f  n itrogen ,

phosphorus and potassium , when conpared t o  Malayan-4. T otal 

dry matter p roduction  a lso  was h igh er f o r  th e  above v a r ie ty . 

This c le a r ly  suggests that th e  V ariety Sreevisakham was more 

e f f i c i e n t  in  absorption  and u t i l i s a t io n  o f  a p p lied  n u tr ien ts , 

under p a r t ia l ly  shaded co n d it io n s .

P la it  uptake o f  n itrogen  in creased  with h igh er rates

o f  a p p lica tio n  o f  th is  n u tr ien t. Increase  in  upt ake o f

n itrogen  due t o  h igh er ra tes  o f  a p p lica tio n , i s  a w ell
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known fa c t, Pushpadas et a l. (1976) also recorded sim ilar 

observations in  cassava. The e ffe c t  o f Phosphorus on uptake 

o f  nitrogen was oonspicghus only at the la te r  stages. The 

influence o f potassium in  promoting the uptake o f nitrogen 

was s ign ifican t only upto loo  kg K ô ha"1.  This is  in  con

form ity with the findings o f Hair (1982).

At higher le v e ls  of nitrogen, s ign ifican t enhancement 

in  phosphorus uptake was recorded. This may be due to  the 
formation o f  new tissu es as a resu lt o f  Increased protein 

synthesis caused by higher rates o f nitrogen nutrition .

V i jay an and Aiyer (1969) also documented sim ilar resu lts.

The p o s itiv e  e ffe c t  o f potassium on P uptake was not s ig n if i 
cant beyond 100 kg l?20 ha"1. Reduced rate o f  phosphorus 

uptake due to  higher le v e l o f  K application was reported by 

Thampan (1979) in  cassava.

Nitrogen fe r t ilis a t io n  at higher le v e ls , s ign ifican tly  

enhanced plant uptake o f  potassium at a ll  the stages o f  growth. 
Rajendran et a^. (1976) reported sim ilar resu lts in  th is crop. 

There was a tendency fo r  increased uptake o f  potassium coupled 

with higher leve ls  o f P application. This may be attributed 
to  the better root system, that developed at higher lev e ls  

o f  phosphorus n utrition . S ign ifican t increase in  uptake of
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potassium with increase in  dosages o f th is  n u tria it uas 

recorded at a l l  the stages o f  growth* This enhanced rate  

o f  uptake with increased rate  o f  ap p lication / was e f fe c t iv e ly  

u t i l i s e d  by the plant as th ere was s ig n ifica n t p o s it iv e  

e f fe c t  on y ie ld  oonponents and tuber y ie ld  in  th is  study, 

Kumar e£> a l , (1971) and Nair (1982) also reported higher 

uptake o f  potassium due to  increased rates o f  application  to  

cassava*

5*2*6 S o il  nutrients 

5*2 *6*1 Available nitrogen

Available nicrogan content o f  the s o i l  increased with 

higher le v e ls  o f  n itrogen fe r t i l i s a t io n  (Table 32). Such 

Increase in  ava ilab le  nitrogen statu s , consequent to  n itrogo i 

ap p lica tion  was reported by several workers (Rajendran e£, a l . 

1971; fbhankumar and Maini, 1977), The availab le  N contort 

o f  the s o i l  was not in fluenced by th e rates o f  applied phos

phorus in  the f i r s t  year. In the second year there was 

s l ig h t  reduction in  availab le n itrogen status due t o  higher 

ra tes o f  phosphorus n u trit ion . This may be due to  the 

higher to ta l dry matter production and consequent removal 

o f  n itrogen , promoted by phosphorus nutrition* Increased 

rates o f  potassium fe r t i l i s a t io n  s ig n ifica n t ly  enhanced
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the available nitrogen content. Nalr (1982) also recorded 

sim ilar resu lts .

5 *2*6.2 Available phosphorus

There was sign ifican t reduction in available phos

phorus status o f  the s o i l  due to  increased rate o f nitrogen 

application (Table 32)* This might be due to  crop removal 
o f phosphorus, associated with enhanced dry matter production 
at higher levels of nitrogen. Available phosphorus content 

o f the s o il  recorded sign ifican t increase with higher lev e ls  

o f application o f  th is  nutrient. Build up o f phosphorus in 

s o i l  d ie to  higher rates o f application was reported by 

Chan (1980) and from CTCRI (19831). Potassium exerted, no 

in fluence on available P in  the f i r s t  year* In the second 

year there was sign ifican t reduction in available phosphorus, 

at the highest lev e l o f  K application* Such reduction in 

available phosphorus can be attributed to  crop removal, 

resulted by higher dry matter production at the highest 
le v e l o f  K*

5 .2 .6 .3  Available potassium

In general the available K status of the s o i l  was 
not influenced by le v e ls  o f nitrogen and phosphorus (Table 32).
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But th ere  was s ig n i f ic a n t  in crea se  in  a v a ila b le  K in  th e  

s o i l  due t o  h igher ra tes  o f  potassium  a p p lica tio n . Maxinum 

b u ild  up o f  a v a ila b le  K uas found at th e  h igh est le v e l  o f  

ap p lica tion *  B u ild  up o f  a v a ila b le  K due t o  h igh er rates 

o f  a p p lica tion  was observed by Kumar e t a l . (1 9 7 7 ).

5*2*7 C orre la tion  S tud ies

5 .2*7*1 R elationsh ip  between y ie l d  oonponents and y ie ld

I t  may b e  observed from  the T able 33 and 34 that# 

among th e  ch aracters stu d ied , u t i l i s a t io n  index was co r re la 

te d  t o  the maxinum extent with tuber y ie ld *  I lean nurrber 

o f  tubers p lant" 1 and mean tu ber weight was a lso  found t o  

have s ig n if ic a n t  co r re la t io n  with tu ber y ie ld *

Path c o e f f i c ie n t  analysis (F ig . 7 and 8 ) a ls o  revea l e l  

th a t number o f  tubers exerted  maxinum d ir e c t  e f f e c t  on 

tuber y ie ld *  Mean tu ber weight a lso  had con sid era b le  d ir e c t  

e f f e c t  on tu ber y ie ld .  U t il is a t io n  in dex , though showed 

very  high s ig n i f ic a n t  c o r re la t io n  with tuber y ie ld ,  i t s  

d ir e c t  e f f e c t  was much le s s ,  when aonpared t o  tu b er number 

and tu ber weight* However the u t i l i s a t io n  in des had iraxiraum 

in d ir e c t  e f f e c t  v ia  number o f  tubers and mean tu ber weight* 

The importance o f  nuaberoof tubers p lant* 1 g^d mean tuber



186

weight on y ie ld  o f  cassava was reported by Williams (1974); 

P i l la i  and George (1979) and Ramanujam and Indira (1980).

5 .2 .7 .2  Relationship between uptake o f nutrients and 
tuber y ie ld

The correlation  co e ffic ie n ts  between uptake o f N, p 

and K at harvest and tuber y ie ld  are presented in  Table 35. 

There were s ign ifican t p o s itiv e  correlation  betweenuptake o f 

the above nutrients and tuber y ie ld  in  both years. Higher 

correlation  was observed between tuber y ie ld  and uptake o f 

phosphorus and potassium,

5*2.8 Response studies

As the cassava varieties Malayan-4 and Sreevisakham 

exhibited d iffe re n tia l response to  the lev e ls  o f  NPK f e r t i l i 
sation, the relationship between applied nutrients and y ie ld  

o f fresh tubers*were estimated separately by f it t in g  a quadra- 

t i c  response surface as given below*

y = b0 + *>! Xi + b2 x2 + b3 x 3 +

° 1 1  y‘ l  *  b 2 2  v '2  +  b 3 3  * 3 Z  +

*’12 *1  X2 + b13 *1 *3 + b23 x2 X3

vaiere x, = K -  50 
50

xi„ *= P -  50
25

= K -  50 
50
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1fte f i t t e d  su rfaces f o r  Malayan-4 and Sreevisakham 

f o r  both th e  years were found to  be  s ig n i f ic a n t . The r e le 

vant reg ress ion  c o e f f ic ie n t s  and th e  c o e f f i c ie n t  o f  deter

mination <R2) are p resented  in  Table 38. The h igher values 

o f  R2  c le a r ly  revea led  th e  r e l i a b i l i t y  o f  th e  f i t t e d  su rfa ce .

From th e  response su rfa ce  the p h y s ica l optimum le v e ls  

o f  W, P 2°s 311 d K2°  £or M il37sn-4 and Sreevisakham f o r  both 

th e  years were estim ated and the values are presented  in  

T able  38. During the second y ea r , th ere  uas no s ig n if ic a n t  

response t o  in creased  rates o f  ap p lied  n itrog en . The lin e a r  

response o f  N uas n egative , w hile rhe quadratic response 

was p o s it iv e . However th e  regress ion  c o e f f ic ie n t s  were 

found t o  be not s ig n if ic a n t  (T able  3 8 ), In th e  case  o f  P , 

th e  l in e a r  response was n egative  and th e  qu adratic  response 

was p o s it iv e  f o r  th e  v a rie ty  Sreevisakham during second year? 

but th e  qu adratic  response was not s ig n i f ic a n t , With 

regard t o  K th e  optimum le v e ls  f o r  both the cassava v a r ie t ie s  

were c le a r ly  determ inable during th e  years o f  th e  study.

I t  may a lso  be noted  th at w ith in  th e  exp lored  region  o f  th e  

response su rfa ce  an economic optimum combination o f  NPK was 

not decerm inable.



Table 38. Regression o f  y ie ld  on NPK

R egression  Mai ay an -4 SreevisaJcham
tx J.CXQ1LU

1983-84 1984-85 1983-84 1984-85

* 0 4.9813 4.8546 7.0217 6.3181

b l 0 .4225 -0 .0 1 0 6 0 .1500 -0 .1 6 5 0

* 2
0.9544* 0.3318* -0 .7 0 2 0 * -0 .1 0 3 2

b 3 4.4761** 3.8704** 4.5287** 4.6179**

* 1 1 -0 .1 2 0 3 -‘'0 .0 0 0 8 0 .1447 0 .0192

b 22 -0 .4786* -0 .2192* 0.4845 0 .2475

b 33 -0 .4 4 6 1 ** -»1 .  234:2** -1 .3 8 2 2 ** -1 .3708**

bl 2 -0 .1 3 6 3 0 .0308 0.1295 0 .1329

b l 3 -0 .0 7 0 4 0*0283 0 .2 S 29 0.1096

b 23 0«p588 0 .0471 0 .2879* -0 .1 4 6 7

R2 92% 98% 96% 95%
F s i  . 7 4 * 113.36* 108.39* 90.91*

* S ig n ifica n t
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Table 39, P h y s ica l optinum le v e ls  o f  Ni>K

V ariety 1983-84 1984-85

H P2°5 K2° H P 2°5 , K2°

rial ay an -4 87 SO 127 0 46 12 0

Sreevisakham 186 34 155 0 131 105
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5 * 2 .9  Economics o f  f e r t i l i z e r  a p p lic a t io n

From th e  econom ics o f  f e r t i l i z e r  a p p lic a t io n  p re se n te d  

in  T ab le  40, i t  i s  ev id e n t th a t  th e  v a r ie t y  Sreaviaakham at 

50 leg N, 50 leg Pg05  and 100 kg l y )  p e r  h e c ta r e , p rodu ced  th e  

maximum n et re tu rn  o f  R s. 2280 .00 . H igher ra te s  o f  f e r t i l i z e r  

a p p lic a t io n  beyond th e  above l e v e l s  o f  n u tr ie n ts  decreased  

th e  n et re tu rn . The n et retu rn  from  th e  v a r ie ty  Malayan-4 

uas s u b s ta n t ia lly  low er  than Sreevisakham  at a l l  l e v e l s  o f  

f e r t i l i z e r  trea tm en ts , p rob a b ly  due t o  i t s  low  y i e l d  p o t e n t ia l .



Table 40. Economics o f  f e r t i l i z e r  a p p lica tion

S i .
N o.

Treatm ents 

N P2°5 K2Okgha

C ost o f  
c u l t i 
v a t io n

aR9 ha" 1

Y ie ld  
t  ha” '*'

V 1 V 2

V a lu e  o f  
Rs ha 

v i

tu b e r

V 2

P r o f  i t /L o s s  
Rs h a *1 

V 1  v 2

1 50 50 50 2740.00 5 .1 4 6 . 2 1 2570.00 3105.00 170 .00 365.00
2 50 50 lo o 2840*00 7 .6 0 1 0 .2 4 3800.00 5120 .00 960 ,00 2280.00
3 50 50 150 2940.00 7 .8 8 10 .25 3940,00 5125 .00 1 0 0 0 .0 0 2185.00
4 50 75 50 2877.50 4*98 6 .8 3 2490.00 3415 .p o -3 8 7 .5 0 5 3 7 .5 0
5 50 75 lo o 2977*50 84  2 2 9 .6 3 4110.00 4815.00 1132.50 1837 .50
6 50 75 150 3077.50 8 .3 1 10 .7 0 4155 .00 5350 .00 1077 .50 2272.50
7 50 l o o J 50 3015.00 4 .9 4 7*57 2470.00 3785.00 -5 4 5 .0 0 770 .00
8 50 1 0 0 1 0 0 3115.00 7 .6 3 1 0 . 6 8 3315.00 5340 .00 700.00 2225.00
9 50 1 0 0 150 3215.00 8 , 0 2 1 0 .7 3 4010.00 5365 ,00 795 .00 2150 .00

l o 1 0 0 50 50 2990.00 5 .2 5 6 .4 3 2625,00 3215.00 -3 6 5 .0 0 225 .00
11 l o o 50 lo o 3090,00 7 . 6 6 1 0 .4 2 3830.00 5210 .00 740,00 2 1 2 0 .0 0

1 2 l o o 50 150 3190.00 8 * 0 1 10 .05 4005 .00 5025 ,00 815 .0 0 1835 .00

13 1 0 0 75 50 3127.50 5 .0 2 6 .7 6 2510,00 3380.00 -6 1 7 .5 0 2 5 2 .50
14 1 0 0 75 l o o 3227.50 8 .3 4 9 .8 9 4170.00 4945.p o 942 .50 1717 .50
15 1 0 0 75 150 3327.50 8 .4 6 1 0 .9 7 4230.00 5 4 85 .00 902 .50 2157.50

Cond. • • • co



S I .
No.

Treatm ents

h  V s  K2°k^ :

C is t  o f  
c u l t i —

, v a t  io n  
1 - lRs ha

Y ie ld  
t  ha" 1 

V 1 v 2

V a lu e  o f  
Rs ha" 1 

V 1

tu b e r

V2 .

P r o £ i t /b o s 3

Rs ha  
Vl v 9

ie 1 0 0 1 0 0 50 3265.00 4 .8 8 7 .5 4 2440.00 3770.00 -8 2 5 .0 0 5 0 5 .0 0
17 1 0 0 lo o 1 0 0 3365.00 7 .6 6 10 .91 3830.00 5455 .,0 0 465.00 2090.00
18 1 0 0 lo o 150 3465.00 8 . 1 1 11 .29 4055.00 5645 .00 590 .00 2180 .00
19 150 50 50 3240.00 5 .2 5 6 .4 1 2625 .00" 3205.00 -6 3 5 .0 0 -3 5 .0 0
20 150 50 100 3340.00 7 .65 10 .41 3828.00 5205 .00 4Q5.00 1865 .00
21 150 50 150 3440.00 8 .0 2 ’ 1 0 .5 8 4010 .00 5290 .00 5 7 0 .0 0 1850 .00
22 150 75 50 3377.50 4 .9 4 6 .75 2470.00 3375 .0 0 -9 0 7 .0 0 - 2 * 0 0

23 150 75 100 3477.50 8 .3 6 9 .9 6 “ 4180 .00 4980.00 703 .00 1503 .00
24 150 75 150 3577.50 8 .4 8 11*16 4 2 4 0 .0 0 “ 5 5 80 .00 603 .00 2003 .00
25 150 1 0 0 50 3515.00 4 .8 7 7 .5 4 2436.00 3770.00 -1 0 8 0 .0 0 255.00
26 150 lo o 100 3615.00 7 .9 3 1 1 .0 3 3965*00„ 5515 .00 350.00 1900 .00
27 150 1 0 0 150 3715.00 7 .4 7 1 1 .7 4 3735.00 5 8 7 0 .0 0 2 0 .0 0 2155 .00

C ost o f  f e r t i l i s e r  N @ Rs*5^X) k g '1 P2 ° 5  ® Rs *5*50 3c# " 1 K^O R s .2 , 0 0  Jcg*"1
V alu e o£ Cassava R s .r 500 t - 1

CJD
ro



SUM M ARY



6. SUMMARY

An in vestigation  was undertaken at the coconut 

research sta tion , Balaramapuram during the years 1983-84 

and 1984-85, to  srudy the production p o ten tia l o f  cassava 

in tercropped in  coconut gardens* The above in vestigation  

was ca rr ied  out in  two f i e l d  experiments* In the experi

ment 1 a* the performance o f cassava v a r ie t ie s  Sreevisakham 

and Malayan-4 intercropped in  coconut gar da is as in fluenced 

lay d iffe re n t planting density and growth regulators was 

studied, adopting a s p l i t  p lo t  design with 3 rep lica tion s*

In th e  ejq?eriment-<B* th e  response to  d iffe re n t le v e ls  o f  

NPK f e r t i l i s e r s ,  by the above cassava v a r ie t ie s , ra ised  as 

in tercrop  in  coconut gardens was assessed* This experiment 

was conducted in  33 x  2 p a r t ia lly  confounded, fa c to r ia l  

design with 2 rep lica tion s*  The sa lien t fin d in gs o f th e 

above study are summarised below*

(1) The cassava hybrid Sreevisakhara was su perior  t o  th e

popular cu lt iv a r  Malayan-4 in  number o f  nodes plant*"1, number
— 1o f  fu nction al le v e ls  plant , LAI, NAR, >ogr and t o t a l  dry 

matter production*
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(2 ) H igher va lu es w ith  re sp e ct  t o  nuirber o f  tu bers 

plant*"1, mean tu b er  w eight, len gth  and g ir t h  o f  tu bers and 

u t i l i s a t i o n  in dex  were a ls o  r e g is te r e d  f o r  th e  v a r ie ty

Sreevisakham .

(3 )  C on s is ten tly  h ig h er  tu b e r  y i e l d  was ob ta in ed  from  

Sreevisakham in  both  th e  experim ents*

(4 ) The tu b ers  from  Malayan-4 had h ig h er  starch  content 

and low er HCN con ten t, viien oonpared t o  Sreevisakham*

(5 ) In crea se  in  p la n tin g  d en sity  caused red u ction  in  

p la n t h e ig h t, number o f  nodes and number o f  fu n c t io n a l lea ves  

p la n t "1 .

(6 ) R eduction  in  nuntoer o f  tubers p la n t "1# s i z e  o f  tu bers 

and u t i l i s a t i o n  in dex  was observed  in  both  v a r ie t ie s  with 

in c re a se  in  p la n tin g  d e n s ity . Maximum red u ction  was record ed  

in  p la n ts  under th e  c lo s e s t  spacing  o f  60 x  60 cm*

(7 ) For maximum fre sh  tu b e r  y i e l d  from  cassava in t e r 

cropped in  coconut g a r d e n s ,  a  p la n t p op u la tion  o f  @ 0 0 0  (p e r  

h e c ta re  o f  coconut garden) was found t o  b e  optimum*

(S) C ycocel and e th re l at th e  h ig h er  con cen tra tion s  t r ie d ,

reduced p la n t h e ig h t .
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(9 ) The y i e l d  a ttr ib u te s  and y ie l d  o f  cassava were not 

in flu e n ce d  by c y c o c e l and e th r e l treatm en ts.

(10) In creased  ra te s  o f  n itrog en  f e r t i l i s a t io n #  enhanced
—1p la n t  height#  number o f  nodes p la n t # number o f  fu n ctio n a l 

lea v es  p la n t**  and LAX. Maximum va lu es V7ith resp ect t o  th ese  

param eters were recorded  at 150 kg N ha” 1*

(11) Phosphorus n u tr it io n  at lo o  leg ha*1 re s u lte d  in

maximm p la n t  h eigh t and nunfeer o f  nodes p la n t"1# bu t had

, no e f f e c t  on nuirber o f  fu n c t io n a l lea v es  and &AI*

(12 ) Potassium  at h igh er  ra te s  reduced p la n t height# In 

crea se  in  LAI due t o  potassium  a p p lica tio n  was observed

o n ly  upto lo o  kg K^O ha"1*

(13 ) Phosphorus and potassium  a p p lica t io n  was e f f e c t iv e  in  

enhancing nuntoer o f  tu bers p la n t"1 ♦

(14 ) Potassium  at h ig h er  le v e ls  in crea sed  th e  mean tu b er

w eight and maxinum tu b e r  weight was record ed  at 150 kg K̂ O ha"1*

(15) Top y ie ld  in crea sed  w ith h igh er ra te s  o f  NPK

a p p lic a t io n

(16) In crea sed  ra te s  o f  n itro g e n  supplication reduced th e  

u t i l i s a t i o n  in dex  whereas phosphorus and potassium  were 

b e n e f ic ia l  in  enhancing th e  u t i l i s a t i o n  in d ex .
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(17) Higher rates o f potassium resu lted  In substantial 

increase in  tuber y ie ld* By increasing ap p lication  o f 

potassium from 50 kg K20 ha*1  to  100 kg iy> ha**1, the tuber 

y ie ld  increased from 5*96 t  ha™1  to  9*12 t  ha 1#

(18) Nitrogen at higher le v e ls  enhanced the HCH content 

o f  tubers and maximum HCN content was observed at 150 kg 

N ha™1#

(19) Potassium n u trit ion  was b e n e fic ia l in  reducing the 

HCN content o f tubers#

(20) Leaf and stem dry matter production increased with 

higher le v e ls  o f n itrogen and maximum values were recorded 

at 150 kg N ha™1*

(21) Root dry matter production was promoted by higher 

le v e ls  o f  potassium#

'(22) Nitrogen at higher le v e ls  had depressing e f fe c t  on 

NAR, ^iIe^eas potassium enhanced the NAR at a l l  stages o f  

growth.

(23) Phosphorus n u trition  promoted tuber bulking rate  at 

the in i t i a l  stages o f crop growth*

(24) Higher rates o f potassium oihanced tuber bulking

ra te  a l l  the stages o f  growth*
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(25) P lant uptake o f  N and K Increased  with h igher le v e ls  

o f  a p p lica tion *

(26) A v a i la b le  N, P and K s ta tu s  o f  t h e  s o i l  was fou n d  t o  

in c r e a s e  w ith  l e v e l s  o f  a p p lic a t io n  o f  th e s e  n u t r ie n ts .

(27) C orre la tion  stu d ies  revea led  that tu ber number/ 

u t i l i s a t i o n  index and mean tu ber weight were h ig h ly  co rre la ted  

t?ith tuber y ie ld *

(28) S im ila r ly  tu ber y ie ld  was h igh ly  co rre la ted  with p la n t 

uptake o f  potassium  and phosphorus.

(29) Path c o e f f ic ie n t  an a lysis  showed th a t mean* tuber 

nunfoer fo llo w e d  by mean tu b er weight exerted  maximim d ire c t  

e f f e c t  on tu b er y ie ld *

(30) Q uadratic response su rface  was found t o  be s ig n if ica n t  

t o  d e fin e  th e  re la t ion sh ip  between NPK n u tr it io n  and tuber 

y ie l d .

(31) The econom ics o f  f e r t i l i s e r  a p p lica tion  worked out 

revea led  th a t in tercrop p in g  cassava v a rie ty  Sreevisakham 

in  coconut garden* with a p p lica tion  o f  50 kg N* 50 kg P20g 

and 100 kg K̂ O gave th e  maximum net p r o f i t  o f  Rs. 2280 ha"1*
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APPENDIX - Z

W eather d a ta  av erag e  v a lu e  f o r  t h e  p a s t  24 y e a r s  (3.958-1982) 

Month R a in fa l l  
mm J

T e n p era tu re  ( c )  
Max* Min.

H um idity
%

January 35 .6 2 3 0 .9 3 22 .46 7 9 .8 8

F ebru ary 36 .00 31,. 34 22 .87 8 2 .0 5

March 35.06 32 .17 24 .0 0 8 1 .3 6

A p r i l 8 9 .1 6 32 .27 2 5 .0 2 8 3 .2 9

May 1 9 7 .70 31 .75 2 4 .9 2 8 5 .0 7

June 292.20 30 .4 2 23 .95 8 5 4 3

J u ly 220 .90 29 .,72 2 3 .46 8 7 .1 8

August 1 3 8 .6 3 2 9 .7 7 23 .22 8 6 .0 2

S e p te n b e r 15 0 .2 8 3 0 .1 2 23 .76 8 5 .7 7

O cto b e r 264 .14 29 .70 23 .76 86 .4 1
«> ■> 

M ovenber 208.05 29 .91 23 .81  ' 8 6 .9 7

Deceirfrer 71 .05 30 .66 23 .26 S 4 .t78
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ABSTRACT

F ie ld  experiments were conducted at the coconut 

Research Station . Balar amapuram# during 1983-84 and 1984-85 

to  study the production p oten tia l o f  cassava v arie ties  

Sreevisakham and Malayan-4, intercropped in  coconut gardens, 

as in fluenced by planting density, growth regulators and 

d iffe re n t lev e ls  o f NPK fe r t i l i s e r s .

The cassava hybrid Sreevisakham was superior to  the 

popular cu lt lv a r  Mai ay an-4 in  nuirber o f nodes plant**1, nunber 

o f  functional leaves plant™1, le a f  area index, net assimila

tio n  rate , crop growth rates, dry matter production, u t i l is a 

tio n  index, tuber bulking rate  and in  fresh  tuber y ie ld .

For intercrcpping one hectare o f  coconut garden in 

xiiich coconuts are spaced at 7.5 x  7 .5 m, cassava plant popula

tio n  o f  8000 (spacing 90 x  90 cm) was found t o  be optimum 

to  produce maximum fresh  tuber y ield* Cassava plants at 

higher planting density, were stunted in  growth and produced 
poor guality  tubers.

The growth regulators cycocel and ethrel though 

decreased the plant height, could not Influence either the 

y ie ld  attributes o r  y ie ld  and quality  o f cassava tubers.



N itrogen  a p p lica tio n  at h igh er l e v e l s  enhanced p la n t 

h e ig h t/ number o f  nodes p la n t "1 nuntoer o f  fu n c t io n a l lea v es  

p la n t /  l e a f  area in dex , and le a f  and stem dry m atter produc

t io n *  H igher ra tes  o f  n itrog en  n u tr it io n  a ls o  caused s i g n i f i 

cant depressin g  e f f e c t  on n et a ss im ila tio n  ra te*  Phosphorus 

at h ig h er  l e v e l s ,  a lso  prom oted th e  v e g e ta t iv e  growth o f  

cassava p la n ts / hut was b e n e f ic ia l  in  in cre a s in g  th e  nuntoer 

o f  tu b ers  p la n t"1* The in crea se  in  tu b er y i e l d  due t o
J

h ign er r a te s  o f  n itrog en  and phosphorus n u tr it io n  was o f  

low er magnitude* Potassium  at h ig h er  ra tes  o f  a p p lica tio n  

r e s u lte d  in  su b sta n tia l in cre a se  tu b er y ie ld *  P h y s io lo g ica l 

param eters lik e *  NAR, CGi  ̂ tu b e r  bu lk ing ra te  and u t i l i s a t i o n  

index were a ls o  prom oted by h igh er ra te s  o f  potash  n u tr it io n *  

N itrogen  at h igh er  ra te s  o f  a p p lica tio n  in crea sed  th e  HCN
f

content o f  tu bers w h ile  potassium  at h igh er  ra te s  Inproved 

th e  q u a lity  o f  tubers by low erin g  th e  HCN content* P lant 

uptake o f  n itro g e n  and potassium  in crea sed  with h igh er le v e ls  

o f  a p p lica tion *  o f  th e  above n u trien ts*
—i

Tuber number p la n t mean tu b er weight and u t i l i s a t i o n  

in dex  were found t o  b e  h ig h ly  co r re la te d  with tu b e r  y ie ld .

In tercrop p in g  th e  cassava v a r ie ty  Sreevisakham in  

coconut garden w ith a p p lica t io n  o f  50 kg N, 50 kg P205 and 

loo  kg ICjO p e r  h e cta re  gave maximum n et p r o f i t *


