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INTRODUCTION



DNTROLUCTION

Although coconut is assigned the status of a plantation
crop in cur countyy, it le essentially a crop of smsll and
marginal farmerse The average Size of coconut garden is 0.22 ha
and more than 98% of the holdings are less than 2 hectares,
Consequently the incoms £rom coconut alone 1S quite insufficient
to sustaln the dependent f£amilles, Further the sole crop of
coconut Goed not provide adequate on-farm employment even for
the family labour. Hence to generate additional income £rom
the limited land holdlngs, Intercropplng in coconut gardens is
a common practice. The small size of the holdings makes it un=-
cconomical to the owners to invest large amounts to install
drrigation facilitiese AS a result in most of the coconut
gardens rainfed tubercrops like cassava and yam® are preferred
as intercropse another lmportant reason £or the popularity of
tuber arops, especizlly caSsavla as an intercrop in coconut garden,
is that, uhile the cocomut glves the cash incorme for the farmer,
the cassava tubers partlally meet the food requirement of the
£amlly., Howadays, there i5 added Interest in cassava since it
Serves aS rau material for animal feed,starch and sago industry
and for production of alochol.



Keifma Marar (1964) studled the extent of inter- cropping
in coconut gardens and stated that in 20% of the coconut gardens ‘
cassava vas found as an intercrop., From a vary recent survey
I vas reported that 40% of the c¢assava area in Trivandmunm
district i1s under the upland coconut gardens (CTCRI, 1984),

A very conservative estimate Shows that about 1.8 lakh hectares
of coconut gardens in Kerala are intercropped with cassava,
whlich constitute about 50% of the total area under cassavae

The effect of intercropping cassava in coconut gardens
uvag investigated by many research workers snd reported that
there was no perceptible deleterious effect on the productivity
of coconut palmg, due to the sbove practice, provided both
crops are Separately and adequately mamured- (Kannen and
Ranbiar, 1976; Gopalasundaram and Nelllat, 1979)., Although
Cassava is recommended as an intercrop in coconut gardens (Kau,
1982), information on cptimum planting density, fertiliser
requirement ete. for caSsava grown as intercrop in coconut
gardens is very meagree BaSic informstion on growth, mutrient
uptzke and productivity of cassava imtercropped in coconut
gardens 1s also lacking,.

The productivity of cassava intercropped in coconut
garden rangesfrom 40% to 50% of the sole v'::rop. Preliminary
studles condicted £rom Central Tuber Crops Regearch Institute



(CTCRI) indlcated that the sink capacity of storage voota of
cassava groun under coconut shade is low, when compared to that
of shoote. In this connection it may be noted that several
research vorkers have reported the beneficlal effect of grouth
regulators, ln promoting translocation of agsimilates to the
storage organs in tuber crops. Hence the present study uas

tekon up vith the folloulng objectilvess

(1) To determine the optimum planting density of
cassava for Intercropping in coconut gacdens.

(ii) To assess the influence of grouth regulators on
the yvield and qualicy of tubers of caSsava inter-
cropped in coconut gardense

(1i1) To study che growth, nutrlient uptske and response
to nitrogen, phosphorus and potassium by cassava
grown as intercrop in coconut gardens,

(iv) To eveluace the productivity and to work out
the economics of intercropping caSsava under
different levels of fertilizer applilcatione.



REVIEW OF LITERATURE




2, REVIEW OF LITERATURE

Very little information on the performance of cassava
or other tropical tuber erops intercropped with plantation crops
visea-vis partially shaded conditions is availlable at present.,
Most of the published work relates to caSsava grown as sole
crop in open f£lelds, So the literature reviewed here mostly
relates to such studles, Wherever avallable, the work on cassava

cultivated under partislly shaded conditions {is. also reviewed.

241 Varictal differaence

The yleld potential of cassava varletles dlffers signifi-
cantly depending upon environmental factors and management prac=
tices., Only a few experiments on the varletal performance of
cassava intercropped in coconut gardens had been reporteds

Experiments were conducted by CTCRI to test the perforw
mance of some released hybrilds and a few other promising lines
of cassava under intercropping in coconut gardens at three
locations viz., Sreckariyam, Balaramspuram snd Pilicode (CICRI
1976;. From this study it was reported that (1) yileld reduce
tion of cassava intercropped in coconut gardens was to the tune
of 50% to 67%,(2) the varietal dlfference in number of tubers
per plant was significant only at Balaramgpuram,(3) the nunber
of tubers per plant was half under shade, conpared to plants in
the open, (4) though HGI content was higher in all the varieties



grotm under coconut,Malayan-4 and the hybrid Sreevisakham (1687)
registered lower HQM content, (5) Organoleptic test revealed
that Sreevisakham and Malayan~4 were non bitter walle all others
uwere bitter in taste, (6) Considering the cquality and yleld of
tubere among the released hybrids Sreeviszkham was found to be
superiors However higher tuber yields were obtained from H-165
and H=2204, but their tubers were poor In qualitye. Menon and
Nayar (1978) also reported higher tuber yleld by H=165 inter=-
cropped in cocomuit gardense

In another preliminary study condiucted at coconut research
station, Balaramspuram, fourteen genotypes of caSsava having
different morphologlcal characters were tested under coconut and
reported that varletles Sreevisakham, H=165, H=2304, H=97 and
[C1~590 recorded fairly good yield (CICRI, 1979),

The mindkit trisls undertakem to assess the performance
of the two hybrld varietles of cassava, Sree Sahya and Sree
Vissgkham, in coconut gardens, also indicated the superiority
of the latter (CTCRI, 1983% ). ’

242 Planting density '

Plant density exerts marked influence an yield potential
of cassava. Choice of optimum plsnting demsity for cassava



Aepends on Meny factors like varletal characterdstics, soil
£ertility, rainfall and the system of czopping.

202+1 Optimn planting density

In the strict sense there is no optimm plant pepulation,
tut there is gn optimm range of plant population and with-in
this rarfge yield becomes constant, Plant population below and
above thls range cause a depression in economic yield, The
main considerations f£or working out the optimam spacing or plant
pop{xlation are the branching behaviour of the variety,the varie-
tions in soll fertility, eultural practices and £inal uge of

the produce.,

In a study on plant population at Central tuber crops
research ix"lstitute, during 1968-70, it was found that a spacing
of 90 x 90 cm (12,345 plants ha™>) in the brenching types of
cassava and a Spacing of 75 x 75 em (17,777 plants ha t) in the
non branching types produced maximm ylelds (CTCRI 1970),

In a similar study conducted later at the Bame institute
the optimum planting density £or the branched, non-branched and
the dwarf types, was found to be 12,345, 17,777 and 27,777 plants
ha™} respectively (Mandal et al. 1973.



Enyl (1973) £rom Tanzania reported highest root yleld

for cassava planted at 12,345 plants nat,

Gurnah (1973) observed that, in the forest zone of Ghana,
the local ‘ankra' vardety gave the best output of tubers at a
density of 18,519 plants ha', The ylelds were found to reauce

at populations lower and higher than this.

Castillo (1974) reported that in the Phllippines a plant~
ing rate of 10,000 to 11,250 plants ha + is recommended for

cassavas

The results of experiments conducted at CIAT since 1970
dndicated that optimum planting density under that condition was

10,000 plants ha

for short and tall types with errect growing
hebltss For tall types wlith branchlng habits the optimum

Dopul ationwas found to be 5000 plants ha* (Cock et al. 1977).

In Seirra Leone, GodSray=-Sam=Aggrey (1978) found 7000

-1
plants ha ~ as the optimum density of planting for cassava.

According to Gunasena gt gl. (1960) cassava plaits

dnterczopped iun coconut gavdens at Spacings 61 x 61 an and

1

91 x 91 cm produced 11,93 t ha~t and 14.49 t ha > of tubers,

respectively.




8,

\

qilignawr and Distreza (1982) recommended a population

5000 = 15000 plarts ha"l for the varlety Golden Yellow in
13,
the philippi~Se
),.éuna and Naubizu (1983) found that a planting density
g
Pl ants ha~t gave the best ylelds for cassava and plan=

of 104
E\’/hen cassava was intercropped in plantains
t

{2« Effect of planting density om grouth

Enyi (1973) reported that response to different planting
densities was dissimilar in csgsava varicties. In general it was
observed that increase in plant population increased the helght
of plants ard total &y matter production. It was also reported
that while mean crop growth rate increased with increase in plant
population, mean net assimilatilon rate and relative growth rTate
decreased with higher plant density. Leaf area index and leaf
area duration also tended to imcrease with ircrease in plant

populations,

In a preliminary trilal carried out by CTCRI to £ind out
the effect of different spacing and topping on cassava inter-
cropped in cocomt gardens it was observed that plants were
taller under louer plant population and shorter under dense
plantinge It vas also reported that the leaf area index at the
time of harvest recoxded higher values with imsrease in plant
popul ation per unit area (CTCRI, 1979).,



Gunasena gt zl. {1980) from a study on effect of Spacing
and nltrogen on the grouth and yleld of cassava intercropped in
coconut gardens in Sri Lanka reported that total dry matter produ=

ctlon vas maximum at closer Spacinge.

Experiments conducted at CTCRI to study the effect of
planting demnsity on grouth and development of morphologlcally
contrasting genotypes reveated that, the height of all genotypes
increased vhen the plant populatlon per unit area was increased.
The nunber of nodes and the murber of leaves uere less at denger
planting except in one cultivar, In the case of tall genotypes
the leaf area index was very hlah at higher plant @ensities, as
compared to the normal planting density of 12,340 ha'l, resulting
in lower crop growth rate and totel blomass production (CTCRI
ig9g1),

2023 BEffect of planting density on yield attributes

Tt vas reported that the number of roots plant™> in
cassava was not Influenced by plant population, But decrease in
yleld at high planting density was due to marked decrease in
mean rect uelght, assoclated with iIncrease in plant population
{CIaT, 1972).
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According to Enyil (1973) the Spacing effect on casdava
tuber yield vas associated with differences In the rate of
bulkinge

Hovever, Gurnah (1973) in an experiment in Tenzania,
found that lncrease in plant population beyond 18,519 ha™t
resulted in decrease in average nunber and welght of tubers

plant'lo

Fohankumar et al. (1975) also reported that in the hich
vielding cassava variety H=165 the munber and uveight of tubers
p].an'l:--l decressed as the plent population increased from 12,300
to 28,000 plants ha *.

Cock gt at. (1977) observed that the reduction in yleld
above the optlmm planting demsity was que to a reduced harvest
Indexe Less vigorous plants normally have higher harvest indices
and consequently, they respond to dense plantings The decrease
in harvest index above the optimum density has been attributed
to the possible result of intense competitlon and also decline
in drymstter, due to leaf f£alle

Godfrey=-Sam-aggrey (1978) evaluating the effect of
different plant populations/unit area in cassava reported that
the nunber of tubers and mean weight of tubers decreased signifie-
cantly uith increase in planting density.
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Plant population had no significant kinfluence on dry-
matter content of tubers or on harvest index of cassava veriety
H~2304, intercropped in cocomut gardens (CPCRI, 1979}, However,
Gunasena gt al. (1980) observed higher drymatter productivity

at closer Spacings in cassava intercropped in coconut gardens,

243 Role of Growth regulators on tuber crops

Recant investlgations on the role of growth regulators
on the growth and yield of tuber crops espeecially potato, have
brought out the beneficial effects of some of them, in increas-
ing vhe yleld by altering the drymatter distribution. In general,
gibberellins promote the activity ;f the shoot whereas the
antigibberellins favour the sink activity of the tuberse. Some
of the morphoregulants which are reported to have marked anti=
glbberellin effect® are cycocel, ethrel, alar, Benine and RSW-
04ll, Influence of these growth regulators on grouth attriates
and yleld of tuber crops are briefly revicued heres

2.3,1 Influence of growth regulators on growth attributes

Cycocel (2-thlorethyl trimethyl ammonium chloride also
known as CCC and Chlorxmeguat) is a plant growth regulants the
spplication of which causes treated plants to be compact and
sturdy with shortemed internodes, peteoles and dark green

leaves,,




Jung {1967) noted that spplication of cycocel caused
increasc in protein and photosynthetic pigments in plants,
thich might have inareased the photosynthetle activity and

profoted root grouths

Growth retardation of the haulms in potato, due to
follar spplication of cycocel, had been reported by Several
vorkers (Humphrles and Dyson, 1967; Radwan gt al, 19713 Purchit
and Rajendra,1971),

According to Das Gupta (1976) cassava plants treated
with cycocel exhibited higher relative growth rate,

Mprphoregulant effect and consSequent improvement in dry=
matter partitioning in tuberous crops cesulted by the spplica=
tion of ethephon {2-~Chloro ethyle phosphonic acid) were reported

by several investigatorse

Mithukrishnan gt al. (1976) recorded that ethephon at
2000 ppm sprayed on cassava follage caused bending of petioles
and arrest of splcal dominance leading to production of more
lateral branches. The terminal leaves vere twlsted and clustered
round the gpex but this effect was temperory as plants regained
norwmal grovth after a weeke. Reduction in plant helght to the
cxbent of 7.60% also was reported by them due to ethephon treate

ment.
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Similar effects due to follar spray of ethrel on sweet
potatoes vere also reported by Mithukrishnan gt al. (1976).

Blswas et gl. (1980) found supression in vine length
and reduction of number of leaves iIn Sweet potato due to ethe-

phon and cycocel treatmentSe

Shashikala Khanna gt al. (1980) also observed reductionin
length of vines of sweet potato a8 a result of follar applica=-
tion: of ethrel and cycocels

In a study on cassava on the influence of‘ antigiblow
erellin substances like alar (N, Ne-dimethyl amino succinamic
acid) and RSW-0411 it was found that spplication of these com-
pounds caused marked change in drymstter distrivution. Though
the total drymatter production wvas not altered, there was con-
siderable reduction in drymatter accumlation in the shoots,.
Reduction in leaf area and shoot entongatlon were also noted
{Melils and Van Standen, 1983). '

2e3e2 Infiluence of growth regulators on yield

R, uduan et al. {1971) observed that, cycocel increased
the activity of carbohydrate hydrolising enzymes in potatoes
mzking the photosynthates more mobile and thereby increasing
the tuber yield,
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El~Fouly gt gl. (1971) reporting the yleld increase
upto 33% in sweet potato que to Spraying cycocel at 500 ppm
stated that, the increase in yield might have been from the

larger root system in treated plants,

Mithukrishnan gt al. -(1974) cbserved that ethrel as
follar spray and soll treatment caused Significant increase

in yield of sweet potatoe

Significant increase in Bucet potato yield was reported
by Narblar et al. (1976) wlth cycocel treatment at concentrations
50=150 ppins

Das Gupta (1976) evaluated the effect of dlfferent con=
centrations of cycocel (500, 1000, 1500 and 2000 ppm) in Seirwva
Leone. He found that spraylng cycocel at 1500 ppm ofi cassava
.folilage at monthly intervals from f£irst month to the fourth

month gave significant increase in yield (41%) of cassava.

Experiments conducted to study the effect of different
concentrations of ethephon (ethrel) on cassava revealed that
application at 250 and 500 ppnm produced increased tuber yields
over controls; the Increase was 1787 and 20.31% respectively
(Mathukrishnan et al. 1976). It was also found that application
of morphoregulants like phosphone = D, malichydraside and alar
had no significant effect in tuber yiecld of cassava.
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Ab@l Vshab and Mchanakumaran (1980) recorded increase
in tuber nurmber and length of Swest potato plants treated with
cycocel at 250, 500 and 1000 ppme. Significant increase in

tuber girth was noticed only at higher rates of appllcatione

r".tncreaaed tuber productivity in sweet potato due to
ethrel spplication was reported by several other investigators
also., {Abdaul Vshab and Moheanakumaran, 1980 Biswas gt al. 1980;
and Shashikala Knanna gb ale 1980),

According to Melis and Van Standen {1983) there was
significant increase iIn yicld of cassava as a result of treat-
ment with antigibberellin substances like slar and RSW-041%%,

2.4 Responses of casSsava to major plant nutrients

-
" cassava is genexally grown on infertile sollse lbreover,]
cafsava extracts large amounts of nutrients, especlally N and K
from the soil, So continuous cultivation of cassava without
adequate fertilizatlon would lead to soil depletion and redaced
vieldss The nutritlonal requirement and response o fertiliza=
tion of cassava especlally under open conditlons had been studled
by many workers. But similar study under partilally shaded con~

ditions 1s very meagre.
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2,4.1 Response to nitrogen

Nitrogen 1s very essentlal for the proper growth and
yield of c¢assava as it is a bas:;.c conponent of protein, chloro=
phyll, enzymes, hormones and vitamins. It is a constituent:. of
the cyanogenic glycosides, linamarin and lotaustralin whlch
prodice hydrocyanic acid whnen cells are damageds,

2.4.>1.1 Effect of nitrogen on growth attrilutes

In a tank culture study when nitrogen was omitted £rom
the nutrient solution, Severe reduction in plant height znd
uveight vas noticed by Krochmal and Sammels (1967).

Significant increase In plant height, leaf number and
leaf retention was reported by Mandal gt al. (1971) with added
nitrogen. According to Natarajan (1975) at 30, 60 =nd 90 days
of planting there was no significant difference in plant height
between levels of nitrogen, But at later stages of growth the
higher level of nitrogen (150 kg ha™) significantly increased
plant helght, Difference in nunber of leaves Gue to graded
levels of nitrogen was significsnt cnly in the early stages
of growthe

Increase in plant height, leaf area land leaf area dura=
tlon and leaf Size due to incremental dses of nitrogen was
obeerved by Ngongl (1976},
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Pillai and George (1978) cbserved increase in plant
helght and velght aue to higher levels of nitrogen in Me-4

varlety of cagsavas

Nalr (1982) studying the response to 3 levels of nitrogen
(50, 125 =nd 200 kg ha‘l) at two locations reported maximim plant
height, minber of nodes and nunber of functional leaves at the

highest level of nitrogen, vhereas dncrease in leaf area was

sttalned only upto 125 kg N ha .

From a study on the effdet of six levels of nitrogen

(o, 50, 100, 150, 200 and 250 kg ha_]') at constant’ dosages ¢~

of P05 and K,0 at 100 kg ha

signifdcant increase in leatf area index was observed at higher

on cassava variety H=-2304,

levels of nitrogen (CTCRI, 1983a). Incresse in crop growth rate
and dry matter productlon with increase In levels of ¥ were also
reported in the above studye,

2v4ele2 EZfect of nitrogen on yleld attributes and yield

Vijayan and Adyer (1969) found that mean nurber of

tubers plant™ increased with .dncrease in nitrogen levels £rom

0 to 75 kg N ha™t, in csssava varietles M-4 and H=165, But
increage in nitrogen beyond 75 kg h:-.vf'1

on tuber nunber plant-l. However, higher levels of nitrogen

had depressing effect
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had no significant influence on tuber number, length and

girth, of cassava according to Natarajan (1975),

0forl (1970) recorded positive response in tuber munber

wpto 67 ka K ha™%;

’

on the other hand Ascitan gt a2l. (1980) observed that
length, girth and number of tubers in cassava are not signifi-
cantly affected by different levels of nitrogen (60, 120 and
180 kg ha™!) tried. Nair (1982) cbserved that higher levels

of nitrogen (ies 120 kg ha >

and 200 kg ha‘l) increased the
nunber of tubers and mean weight of tubers, The length and

girth of tubers were unaffecteds

Kasele gt al. (1983) from a study on effect of different
levels of nitrogen on ¢assava grown under artificisl shade
reported that; nitregen did not affect tuberisation, ut signifi-
cantly increased nunber of tuberous roots, It was also noled
that nitrogen levels had no significant influence on nurber and

s8ize of storage cells,

Signiflcant increase in caSsava tuber yleld a8 a result
of nltrogen application upto 100 kg N ha t wasc reported by
rany investigatorse
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On the acld peat soils of Malaysia, Chew (1970) observed
that caSsava yields increaSed mostly by applying 180 kg N ha™t.
For similar soils, Kanapathy (1974) recommended 120 kg N along
with 75 kg K ha~!, to get good ylelds £rom continuous ciltiva=

tilon of cascavae

In Western MNigeria, Amon and Adetunji (1973) reconmended
sbout 25 kg N ha”l, vhile Obigbesen and Fayem: (1976) obtained
high yiclds of 56 and 64 t ha"' in 15 months, by appiying 60 and
90 ko N ha™t, respectively,

From Indonesia Hadl and Gozallie (1975) reported response

upto 90 kg N ha‘l.

Fox gt aL. (1975) obtained significent response upto
120 kg N ha™ in ultisois having 0.17% ¥ 3in Puerto Rico, But
in the same soll type having 0,23% N there was no response to

applied nltrogen ‘by cassSavae

Significant response upto 160 kg N ha-l was recorded in
CIAT (1977),.

In Thailand where caSsava grown mainly on grey or red
yellow podzolic solls of moderate acidity {pH5) and lou organic
matter content, the crop responded mainly to the application of

50~100 kg N ha~'. (Sittibusaya and Kurmarohita 1978).




Results of fleld ewperimert conducted in red sandy loam
soils of north Malabar showed increase in yield due to higi}er
levels of nitrogen application upto 180 kg ha_l. (Asockan et al.

1980).

Gunasena gt al. (1980) from Sri Lanka reported that
cassava intercropped in coconut gardeng had no significant
response to different levels of applied nitrogen (44.8, 67.2,
8946 kg ha 1),

Aoplication of 125 kg N ha - resulted in maximm tuber
yileld in red loam Solls and In coastal Sandy Jloam soils of

Kerala (Naiz) 1982). In both these soll types nitrogen at
200 kg ha’l had ‘depressing effect on cassava tubar rield.

At CICRI among the different levels of niltrogen (0, 50,
100, 150 and 200) trled, for high yielding varietles of cassava
100 kg W ha-l was found to be optimum. Beycnd 100 kg N ha-l
the yleld tended to decrease or the cffect was not significant
{ CTCRI, 1983a).

Under artificial shade higher levele of nitrogen had
no significant influence on cassava tuber yleld, but signifie
cantly increased the shoot yleld (Kasele et al, 1983),



o
[

pPre}iminary reports of a manurial experiment to f£ix
the fertilizer dose for cadsava at Pilicode, indicated that
among the levels’ of ¥ tried (25, 50, 75 and 100 kg ha-l) hichest
tuber yleld was obtalned at 75 kg K ha~t (KAU, 1g84),

2444143 Effect of nitrogen on quality

édany research worker[s have reported the beneficlal effect
of nitcogen nutrition in increasing the starch content of cassava
tubers. (Mendal et al. 1971, Natarajan, 1975; Pillal and
George, 1978).

However, Vijayan and Alyer (1969) noted a decrease in
starcdh content of tubers with increase in nltrogen beyond 75

ka ha.l. -

Starch content of tubers was not affected by level of
nitrogen application according to Mathuswamy and Chiranjivi
Rao (1979}).

Influence of nitrogen on HN content of cassSava had
been studied in detail. Higher rates of W application stimlates--
the synthesis of protein and cyanogenic glycosides and inhibits
synthesis of starch (Malavolta et al. 1955; Dlas, 1936),

.




Sinha (1969) found no correlation betueen the HON
content of leaves and that of roots, He concluded that the ~
'zites of HGY metabolism are different, for these two 'plants
parts and suggested that N should be ‘applied foliariy in order
to reduce the HQI content of roots associated with high soil

N application,

-

2.4.1.{4 Effect of nitrogen on the uptake of nutrients

Mohankumar and Nair {(1969) observed increase in the
percentage of nitrogen and potassium in plant parts with
increases in rate of nitrogen applicaticn,.

Rajendran gt al. (1976) also reportad increased potassium
uptake’ by higher doses of nitrogen. Pushpadas gt gl. (1976)
recorded increase in niltrogen content of the plant ulth higher

levels of nitrogen nutrition.

A decrease in phosphorus and potassium contents of leaf
blade and stem of casSava was cbserved by Okeke gt al. (1979)
due to nitrogen nutrii:.ion. But petiole potassium Showed a
linear response to appllied nitrogen.

Increase in uptake of nitrogen and potagsium in cassava
dque to increased levels of nitrogen applleation wvas observed by
Nalr (1982).
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2.442 Response to phosphorus

Phosphorus has a very favoura.ble effect on the root
system of caSsavarand on the uptake and utilisation of nitrogen,
It is essential for the phosphorylation of starchy reserves
necessary to carry on the vegetatlve growth durlng the early

stages of development,
2e402.1 Effect of phosphorus on growth attrilutes

Rrochmal and Samela {1968) observed a slight reduction
in plant growth due to absence of P in the nutrlent solution,

but no defilciency symptom uas observed.

asher (1975) also reported reduction in total drymatter
moduction and found that more than 70% reductlon of drymatter
was requlred before cagsava plants develcped Symptoms of

deficiency.

’

It was reported that in the sbSence of P total drymatter
production was reduced to 10% of that of normal, but no deficiency
symptom could ba obsexved (CIAT, 1977).

Dawards et al. (1977) found that cassava haS an extremely

high P requiremsnt, ranging £xom 50-70 Aim for maximal growth,




Houever permsnent manurial experiment conducted at
CICRY indicated that exclusion of P £rom the manurial schedule
of ca9sava had no significant advergse effect on pgmwth charace
ters (CICRT 1981),

2:4.202 Effect of phosphorus on yleld attributes and yield

Factorlal experiments in which 3 levels of P (10, 20
and 40 kg P ha"t) were tried, indlcated that the mumber and
size of tubers of cassava were not influenced by P applied
alone or in combinzatlon with H and K (Chacha, 1958),

It was reported that higher rates of gpplied P Ingreased
the foliage yield resulting in lowering the harvest index
(CIAT, 1977).

Studies conducted at CTORI indicated that sbsence of P
in the fertilizer schedule of cassava had no significant effect
on mean mumber of tubers and welght of tubers (CTCRI, 1981),

In Brazll, Normanha {1951) cbserved that P was the main
limiting nutrient for cassava, where he recommended the applicas
tion of 26=52 kg P ha™>. Houever, Acosta and Perez {1954) in
Costa Rica did not observe response to P in cassava except

where N wvas appliede.
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Chacha {1958) obtained 25% increase in yield ulth 35 kg
P ha~l. From Ghana, Stephens (1960) and Tak-yi (1972) rcported
highest ylelds with 10 and 20 kg P ha t, respectively. De Geus
(1967) recommended 57 kg P ha'l for cassava in Madagascars

!

- Albuquerque (1968) obtained maximm yieldas with 44 kg
P ha™l in the Amazon estuarye Vijayan and Alyer (1969) reported
highest yleldg at 44-65 kg P ha *e

For the Malsysian peat soils Chew (1970) recommended

-1

22 kg P ha ~ although Kanapathy and Keat (1970) aid not cbserve

P response in these soilse

Tarazona gt als (1973) reported a positive response upto
131 kg P ha™! in 13 cut of 14 experiments conducted in the
farmers £ields located in acld P deficlent solls of Cauca and
Meta States of Colonbias They did mot £ind ruch correlation
'between the response to spplied P and the Soil avallable Pe
Wunes gt al. (1974) reported 86% yileld increase uith application

of 17 kg P ha~L.

In the oxlzols of Colombla significeant response to apgplica=
tion of 87 kg P ha_l waS observed resulting in increased yield >
£rom 7 €o 25 t ha" . Although a: low rates of P both foliage
and root yield increascd, there was only increase of Zollage

vield at higher rates of P (CIAT,1977).




Curva (1977) obtalned a significant response only to

52 ka P ha-l in eastern Perue.

In Thailand Sittibusaya and Rurmarchita (1978) re-
commended the application of 2244 kg P ha - £or the nosth
easterm parts and 44-88 kg P ha"'1 for the exhausted soils of

the south easte

In acld laterite solls of Kerala with low avallable P
content (10»15 kg P ha™l) cassava raesponded to P appllcation

upto 44 Jkg P ha'j‘. Contimous application of P at 44 kg P
ha"l resultea in bulld up of P status to the extent 100 kg P
-1

ha = =nd in such caSes there is no respor=c to ¥ application
(CTCRY, 1983a) o

204423 BEfect of phosphorus on quality

Malavolta gt zl. (1958) found a reductlon in starch con-
tent of cassava tubers from 30 to' 25%, when P was eliminated

£rom the nutrient solution.

Vijayan and alyer (1969) reported significanc influence
of P at higher levels, on the quality of cassava tubers. 2Appli~
cation of P upto 44 kg ha”' enhanced the starch content nd

reduced the HON content.



However, Mithuswemy st al. (1974) reported that spplica=
tion of phosphorus had no significant influence on the HCN con-

tent of cagsava tuberse

Prema gt gle {1975) reported improvement In quality para-
msters like dry matter content, Starch content and crude protein
content with higher levels of P application especlally in conibi-
nation with nitrogen. The best result was obtalned at 24 kg P
conbined with ]:50 kg B \f;a-]'. Further, they observed the bene=
£icial effect of r.;emcing the HQI content of caSseva tubers, due
to P application at higher levels.

Thomas Rurlen gt ale (1976) found that there vas signifi-
cant reductlon in HQN content Of cassava tubers due to phosphorus
nutrition,

2040204 Effect of Phosphorus on the uptake of nutrients

.
i

Increase in the uptazke of P by cassava with higher levels
of application was cbserved ﬁpto 66 kg P ha"l. (Vijoyen and
Alyer, 1969),

Phosphorus contont of cassava tlasue increased tith the
application of P, but decreased ulth the application of potassinm.
It was also reported that in the absence of potassium, calcium
Ancreased the phesphorus content in plants (Thampan,1979),

e
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Studies conducted at CTCRI revealed that effect of
higher levels of P on P concentration and uptske 1as not

significant (CICRI,1982).
Z2.4+3 Response to potassium

Potagsium is essential for carbohydrate traznslocation

from the tops to the roots {Malavolta gt gi. 1955). According
to Screeponk (1977) the primary nutrient factor limiting cassava
produccion was potassium, Reductlon in tuber yields and afiverse
effects on quality of tubers due to lnadeguate supply of pota=

ssium to cassava, had been reported by many researdh woilierSe
Z20%443s1 Bffect of potassium on growth attributes

Dias {1966) observed excessive branching in K deficlent

plants.

Rrochmal and Samels (1968) reported that K deficlency
is characterised mainly by reduced plant growth and early

senescence of older leaves and petioles, which £all prenaturely.

According to Ngongl (1976) K deficlency decrcased leaf
8lze, leaf lobe number, leaf retention and plant heighte
Increase in plent height, leaf area and leaf size with incree
mental doses of potash from O to 240 kg ha™* was repocted by

the same author. Maxdmum values of plant fresh uelght and



o
total dry matteyr uvere observed by him at low levels of potash

applications

Secveral other investigators could not get significant
response to levels of potassium, on such growth characters
(Pushpadas and Alyer, 19767 Ramaswamy and Mithukrishnan,igeo),

Asokan and Sreedharan (1980) cbserved increase in plant
height and top yleld at higher levels of potassium applled

TO caSsSavae

Increase in plant height in the later stages and growth
of cassava due to K application was reported by Nair (1982),

To study the influence of K on growth and productivity
of cassava, experiments vere conducted for two consemutive
Seasens with graded lovels of K £rom O to 208 kg ha r, at
CTCRI. application of potaszium increased plant height, node
nunlcer, leaf size and LAY vhen compared to control. Beyond

42 kg K ha-"L there vas no significant response (CTCRI, 19833),

Application of potassium alone to ¢assava grown under
artificisl shade significantiy reduced the shoot dry uelght
(Rasele gt al. 1983),,

2.4.3.2 Effect of potasslum on yileld attributes and yileld

M=ndal and Mohankumar (1972) observed no differcnice
4dn munber of tubers by application of low levels of potassium

ranging from 33 to 66 kg K ha-l. Hovever, tuber mmber vas
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significantly high at 83 kg K ha—l. Application of potassium

beyond 83 kg K hat ala not significently influence the tuber
aize (Mchankumar and Hrishi, 1973).

Similarly higher rates of potassium did not influence
tuber murber, But significant dlfferemce in tuber size was

cbserved {Ngongl gt gl. 1976).

According to Pushpadas and Alyer (1976) application of

K significantly increased the number of tubers plant

In cassava grown under shaded conditlons applicstion of
K alone or in combination ulth N resulted in early tuberilsation
(Kasele gt a1, 1983), They also observed increase in nurber
and size of astorage cells and nurnber and size of tubers in

cagssava grown under artlfielal shade.

Several workers have reported positive yleld response

by cassava to gpplicatlon of potassium.

In eastemn Nigeria, Irving (1956) reported K response
on light acid solls. In Western Nigerla, Amon and Adetunji
(1973) recommended the use of 50 kg K ha~t. But Obigbesan
(1977) Aaid not £ind any significant response to application

of 50=75 kg X ha™t.
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For cassava productlon in Madagaskar K deficiency uas
found to ke the main limiting factor and so application of 92
kg K ha™t was recomendeds (Roche et al. 1957; De Geus, 1957).

cneu (1970) recommended application of 92=133 kg K na~t
for Malayaiaaneat soils, for continuous cx:oppinzg with cassavaa
Samels (1970) cbtained response to 83 kg K ha ! in Puerto Rico. |
In Colombia K response was observed in 11 out of 14 trials in
Earmez's fields. Ngongi (19753) obtained significant response
to 200 kg K ha™t,

\

CIAT (1977) reported maximum yield with 133 kg K ha"l.

On the basis of experiments in cultivators fields in
Kerala, Indla, Chadha (1958) observed that mean response to

doscs of Potash, varied f£rom 19 to 43% for 66 kg K nat ana

23~75% Zor 133 kg K ha l.

Ramar gt al. (1971) reported significant response to
83 kg K hat, According to them at higher levels K caused

depreasing effects on cassava yield.

Pushpadas and Alyer (1976) obtained maximm tuber yield
£rom the high yielding hybrid cassava H-165 at 208 kg K ha™t.

Rajendran et al. (1976) reported that 83 kg K ha > vas
the optimm for cassava and higher rates resulted in luxuary

consunption.



From an experiment to study the effect of different
levels and time of application of potassium for the hybrid
cassava H=97, Asokan and Sreedharan (1977) observed maxlmum
tuber yleld at 93 kg K hat. However according to Ramasuamy
and Mathukrashnan (1980) higher Jevels of K had no significant

effect on yleld of casSsavas

Nair and Kumar (1982) reported that 85 kg K ha.:L uas
the optimum for tuber yleld in cassava, since the cassava
hybrid H=97, gave an yield of 20,74 t ha ' with the above dose

1

compared to 25,34 t ha - in K, treatment.

However, Ramanujam (1982) got response to K application

only upto 42 kg K nat,

Kasele et gle (1983) stated that cassava growm under
artificlal shade produced higher tuber yleld, as a result of

application of potassium alone or in combinatlon with nitrogen.

In a study on response to different levels of N and K
by cassava lntercropped in cocomut gardens at Pilicode, no
significant increase in yleld was noticed due to K application
at higher levels (Kau,1984),

204433 Effect of potagsium on quality of tubers

The effect of potach nutrition in enmhancing the starch

content of cassava tubers was observed by several investigators
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(Natarajan, 1975; Mithusuamy and Chiranjivi Rao, 1979).

pushpadas and Alyer (1976) secured maxilmum starch yileld
at 208 kg K ha"te Linear increase in starch yleld vith higher
rates of potassium gppiication upte 200 kg K ha ! ves reported
from CIAT (1979). WNair and Kumar (1982) observed only a slight
increase in starch content by potassium fertilisation.

Potassium alone or in combingtion with nitrogen reduced
the HQN content of cadgava tubers (Indira gt al. 1972).
Ramanu jam (1982) also reported reduction in the HN content of
tubers and leaves of cassava variety 2304 by potasslum nutrle
tion. The lover dossge of K (42 kg K ha™t) was not effective
in reducing the cyanide concentration, But with the gpplication

-1

of potash beyond 83 kg K ha ~ the HQOW content was reduced by

40 to 763 compared to control.

Eeneficia} effect of potassium in increasing the starch
content and reducing the HOV content of cassava tubers yvas

reported by Walr (1982),
2¢4e3.4 Effect Of potassium on nutrlent uptake

Mohankumar and Nair (1969) found an increase in potassium
uptake by plant parts due to nitrogen fertilisation. Rumar gf Al.
(1971) also cbserved = similar increase in potassium uptake by
higher dosages of nitrogen. Ngongi et al. (1976) noted severe
sulphur deficiency in cagsava due to higher rates of X

applicatione



spear et al. (1978) Qemomstrated that higher concen-
trations of potagssium in solution reduced the uptake of
calelum and magnesium by cassava, HNalr (1982) reported
increased uptake of potassium by cassava with increased 1evel(s
of application.

\
244¢4 Combined effects nitrogen, phosphorus and potagsium

Cassava requires higher levels of rutrients to pmduce
maximm yielde Aapart £rom the avallability of adequate cuenti-
ties of mutriemts in the soll it 4= also necessary to have a
proper balance betweer; the nutrients koth in the soil and in
the plants The nitrogen-potassium ratio-is speclally signifie
cant in cassava mutrltion. A faulty phosphorus=potassium ratio
may upsSet the uptake of nitrogen (Thampan, 1979). Antagonistic
effecks between potasslum and magnesium and potassium and sule
phur are also reported (Howeler, 1981), So a balanced availaw
bility of nitrogen, phosphorus and potassium ls essential for
maxdmum poductivitye

Cock {1975) has shown that ¢assava has an optimam leaf
area index of 2,5~3.5 and higher rates of fertilization may
lead to excessive top growth and leaf area Index of more thon
four. Higher levels of fertility increased leaf size, the
nunber of active aplces and the rate of leaf formation per

s\



35

apex, but had no cffect of leaf life., CaSsava groun under
lov fertility, restricted its leaf area, but maintalned leaf
photosynthetic cEficiency (CIAT, 1979), Further the dise
tributlion inde: was higher, indinzting that most of the carbo=
hydrates producedWeretransported to the roots (CIAT, 1980),

CagsSava 18 very sensitive to over fertilization, making
it excessively leafy particularly at higher plant populations
{Houeler, 1980). Hence the proper level of fertillzation and

the right balance of nutrlents are of utmost importance.
2¢4,5 Fertilizger recommendacion for cassava

In Costa Rica, Schmitt {1955) recommended zpplication
of 50~70 kg N, 26~30 kg P and 108 kg K per hectarec,

Chew (1970, "7 ) £ound that spplication of 180 kg N
22 kg P and 92+133 kg K (ecach per hectare) was required for

caSsava 1n the peat Soils of Mal ayslae

Takyd (1972) for the forest soils of Ghana recommended
application of 60 kg N, 20 kg P and 209 kg K per hectare,

Ahmed (1973) reported that caSsSava responded to 124 kg K,
29 kg P and 98 kg K Eat4n Serdang region of Malaysia. In the
Kuala Lumpur region of the same country, Cheing (1973) got

response upto 150 kg N, 30 kg P and 150 kg K ha.lo'



Tarazona gt gi. (1973) found that the best rate of
fertilizer application for cassava wag 50=60 kg N, 131 kg P
and 42=30 kg K, in the inceptisols of Colombla, The reconmmendow
tions f£rom CIAT was 100 kg N, 87-175 kg P and 133 kg K per
hectare, for the oxisols of Cnlorbia (CIAT, 1974 & 1974).

Hadl and Gozallie (1975) in Java, Indonesia got

response ta 90 kg N, 13 kg P and 42 kg K hat.

at CTCRT warious hybrids and selections of caSsava vece
tested at lov, medium and high levels of fertility., All the
high yielding hybrid varietles of cassava produced best yields
wnen 100 kg N, 44 kg P and 83 kg K per hectare, were applied
{CTCRI, 1983a),

2e4.6 MWutbrient remwval by cassava

It 15 generally considered that caSsava exhausts the
S0il and removes large amounts of N and K in each harvesc.
According to Provot and Ollagnler (1958) among troplcel crops
caSsava extracts the largest amount of K from the soil a5 it has
the highest K/N ratio in the harvested produces Other crops
with high X/ ratios ace bananas, oil palm, pineapple,coccmut
and sugarcane, ifiereas rice, malze and cotton have relatlvely

low R/N raclos. Hongsapan (1962) pointed out that per ton of
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food produced cassave depletes Soil nutrilent reservesless than
nalze, sugarcane, bananas or cabbage. However on’ a per crop
basis casgava removed more nutrients than most' other troplcal

crops like malze, oil palm and rubber (Kanapathy,1974).

Different estimateS on the rvemoval of major nutrients
by cassava have been reported. The varlatlons in these esti-
mates may be due to difference in soil conditions, —ultivars,

plant age at harvest etce

asher et al. (1980) reported that 164 kg N, 31 kg P

and 200 kg K ha-l are removed by 30 t roots harvested.

Howeler (198l1) reviewing the literature on mineral
nutrition of cassava reported that on an average caSsava
extracts asbout 2,30 kg N, 0.5 kg P and 4,10 kg K per tonne
of roots, vhen only the roots are removed from the f£leld. If
the vhole plant is removed for forage and planting macerials,
these amounts would increase to 4491 kg N, 1.08 kg P and
5.83 kg K t ~l, Besiges K, cassava extracts large amountsS of

N, but the removal of P 1s relatlvely lowe.

Studies conducted at CTCRI, Trivandrum shoued that
cassava removed 180=200 kg N, 15«22 kg P and 140~160 kg K ha"l

to produce an yield of 30 t ha - fresh tubers(CICRI, 1983a),,
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2447 Effect of NPK fertilization on soll nutrient content

Rajendran gt ale (19'71)! observed that application of
nitrogen at and shove 100 kg ha~t resulted in an Increasc in

soil available nitrogen ranging between 16 to 75 kg nat.

Mohankumsr and Maini {1977) in an experiment to study
the effect of Molybdenum and nitrogen on the yleld and quality
of cassava reported that spplicatlon of incremental doses of
nitxogen Slightly enhanced the avallable nitrogen status of the

1

soil,

with increasing dose of potash applicat ion above 100 ky
ha™! the amount of available potassfum in the soil after the
crop increased; there by suggesting the posslbility of a
small residual effect dze to high rates of K appllestion (Mumar

g al. 1977).

Chan (1980) f£rom a long term fertililzer experiment in
{aalaysia reported that the total soll nitrogen was reduced by
cropping with cassava, under all levels of application { O to
112 kg K ha™l) and was spparently not affected by N application.
It was also found that the available P status of the Soil
incteased with levels of P spplication to the crop. However
the exchangeable K and water ;oluble K in the soll were not
affected by the levels of K applied (0 to 156 kg K ha2) to

cassavae




Malr (1982) reported significant increzses in avallable
H and K Status of the soil under cassava, due to increased

levels of application; both in sandy and red loam soils.

Studies conducted at CTCRI revealed that contimicus
application of P at 44 kg ha™' resulted in build up of availa=
ble P status of the Soll to the extent of 100 kg P ha [GTCRI,1983b)

2,6 Correlation studies

Mithukrishnan gt gle (1973) found that the tuber yield
of cassava was positlvely correlated with plant height and
number of nodes plant™r, tuber length and girth. Williams
{(1974) concluded that high yileld in cassava was assoclated
with high mean tuber veight rather than with tuber number,,

Studles st CIAT revealed that root dry matter prodaction
was highly corrclated with total dry matter production
(CIAT 1975).

Holmes and Wilson (1976) recorded significant negative
correlation between tuber nurber and mean tuber weight,,

High peositive correlation between cazSsava root yileids
and total plant fresh weight was cbserved by Ngongl (197%),
He alse £ound positive correlaztions between root yields, leaf
area index, leaf area duraticn and total dry matter production
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per hectare. Rajendran et al. (1976) observed that uptake
of both nitregen and potagsium by cassava was positively
correlated with tuber yield. Biradar gt al. (1978) recorded
significant positive correlation between mean root weldit
and tuber yields

Ramanu Jam gnd Indira (1980) found that plant height,
node nurber and stem thlckness have no relationship with tuber
yleld,

Nair (1982) reported that tuber number and mea=n tuber
welght were highly correlated uwlth tuber yleld, He also
observed that plant uptake of nitrogen and potassium at harvest
vas highly correlated with yield.

Fyom the review of llterature presentgd here, it is
evident that the response of cassava to different planting
densities, treathent with growth regulators and applled nucrients
is highly varisble, due £o varietal and edaphoclimatic £actors,
It is also clear that, very little research werk has been
carried out on caefsava i:xter-éropped with coconut palms or

other perennlal cropSe,



MATERIALS AND METHODS



3. MATERIALS AND METHODS

Field experiments to evaluate the production potontial
of two ca’sava varieties viz. Malayan—4 and Sreevisakhamn
grown as intercrop in coconut gardens, 'swere carried out for
two consecutive seasons of 1983=84 and 1934=85% at the cocomut
redearch Statlon, Balaramapurame There were two experiments-
(A) Bffect of different plant populations and grouth regulators
on cassava intercropped in coconut gardems. (B) Response
to different levels of N, P and K by cassava raised as intere
crop dn coconut gardens, ‘The detalls of experimental site,
season and weather conditlons, materilals used and methods

adopted are presented in this &apéer.

3.1 Experimental site
3414l Iocation

The coconut research station, Balaramapuram, Trivandium
s situated at B" north latltude and 76* 57 east longitude,

at an altitude of 64 mcters above mean Sea level,
3el.2 Soil

The soll of the experimental garden was red loam belong=
ing to the Vellayanl series and texturaly classed as sandy
clay loame It was low in available nitragen and potassium
and medium in available phosphorus. The mechanical composition
and chemical properties of the soll arxe given in Table 1,
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Table = 1 Soll characteristics of ewmerimental fields

A.

1.
2e
3e

4.

B

1,
2e
3e
de

Se

Mechanical composition

Coarse sand
Fine sand
Silt

Ciay

Chemilcal propertiles

Total nitrogen
Avallable nltrogen
aAvallable phosphoxus
Avallable potassium

Organic carbon
pH

F I
34,70%

33,06%
402%
28407%

0e42%

137,00 Kg ha

24,15

48427
0,045%
5,30

1

F II
3440%

33426%
4412%
28 ,00%

0.44%
143,00 Ky hat

23,92

51423 ®
0.51%
5440




43

3.1e3 Nature and cropping history of the coconut garden

The coconut palms in the garden selected for the
experlment were spaced at 7«5 m apart and of 20~25 years age.
In the interspaces of the trees no intercropping was carried

out for £ive years, prior to the commencement of the eperiment.

3e2 Seascon

The experiments were conducted during the msin caSsava

planting season of June to April in 1983~84 and 1984-85,
363 Weather conditions

The mean ammual rainfall 1s 1738 m. The mean annual
maximm and mininum temperatures are 30.,7°C and 23.67°C
respectively.

The weather conditions prevailed during the cropping
perlod are showm in Fig, 1 and the normal Weather data
(average for 24 years®) are given in appendix=~I. The light
intensity was measured using a luxmeter. The recelpt of
solar radiation was 1,15,000 lux and 44,000 lux, in the gpen
and partlal shade respectively.

3.4 Materlals
3.4.1 Planting materlal and variety

The planting material of the ¢assava variecties vere

obtained from the Central tuvber erops reseaxch, institute,
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Privandrum. The descriptions of the varleties are given

belotle

3s4elsle HMalayan-4 {=4)
t

Malayan=4 usually known as M=4 is a semi=brenching
cassava cultivar introduced £rom Malayasia. Due to its
superior cocking quality, it is very popular especlally for
intercropping in the homestead coconut gardens. Under good
management and Scole cropping i is capable of yielding 18=20
tonnea of fresh tubers per hectare., M~4 matures in 10 nonths

after planting.
3edel,2 Sreevisakham (li-1687)

Srecvisakham 1S a hybrid cassava varlety developed at
Central tuber crops reJearch Institute by crosaing an indige-
nous type'Cheenl Kappa'and an exotic type introduced Lrom
MalagaSy republic. It lis seml~branching and produces modium
sized tubers wilth good culinary qualities. Sreevlsakham is
tolerant to cassava moSalc dlsease and matures in 10 months.
Under sSole cropping it is capable of yielding 30«35 tonnes of

fresh tuberse
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3e4e2 Fertilizers

Urea (46% W), single super phosphate (16% P,0;) and
miriate of potash (60X K,0) were used to supply nitrogen,
phosphorus and potassium respectively,

3e423 GCGrouth regulators

.

3e2e3eli Ethrel

The liquid formlation of ethrel, containing 480 g
acid equivalent as Ethephon {2=Chloroethyl phosphouic acia}
per litre, vas obtained from Messers agromore limited, Mysore

Road, Bangalore=560 026,
3ede 32 CYCXJCE].

Cycocel 500 A containing 50% active ingredient of
2=chloroethyl trimethyl ammonium chloride was supplied by the
Agrimiltural bilvision, Clnamid Indla Limited, Bonbgy=540 025,

3e40343 2pplication of growth regulators

The asbove growth regulators vere diluted in water to
the required concentratlons and sprayed on cassava plants vith
a knapsack Sprayer at monthly intervals from £irst month after

plantlng to fourth month,
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3.5 Mzthods

3.5.1 Design and lay out for the f£leld experiments

(n)
on c¢assava intercropped in cocomut gardens

Bffect of Alfferent plant populations and grouth regulators

This experiment vas laild out in split plot design, with

slxz maln plot treatments, £ive subplot treatments and three

replicationse

Main plot trestments (Variety x spacing)

L. 995 4 v, 8
20 vy 8y Se W, 8,
3 v B3 e vy 8
vy = Cassava varlety = Malayan-4
v, = n " Sreevigakhan
Spacing No. of cassava plants in one
hectare of coconut garden

S-1 60 x 60 anm 20,000
Sw2 90 x 90 em 8,000
Se3 120 x 120 am 5,000
Subplot treatments
g3 ~ Water spray - control g, = Ethrel 500 ppm
g4 =  Ethrel 1000 ppm G, = Cycocel 1000 ppm
g5 = Cycocel 1500 ppm

Main plot size = 18 x 3.6 M

Subplot size = 3.6 % 3,6 M
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(B) Response to different levels of R, P and K by cassava
railsed as intercrop In coconut gardens.

This experittent was laid cut as P x2 confounded
asymetrical factorial design wvith RPK confounded in replica=
tion I and NPKY confounded in replication II,

Trastmenta

Factorial comblnations of three levels each of nitrogen,
phosphorus and potassium and tuo caSsava varieties constituted

the treatments,
(1) Levels of nitrogen

n, - 100 kg B/ha

n, - 150 kg H/ha
(1i) lLevels of phosphorus

P - 50 kg P, Oz/ha

p, = 75kgP, Ofha

P3 = 100 kg P, Oz/ha
(1ii) Levels of potassium

kl - 5C kg Kzo/ha

kz - 100 kg Kzo/ha

k3 = 150 kg KZO/ha
(iv) Cassava varleties

1 =  Malayanw4

v2 = Sreeviszgkhanm



Treatment conbinations

i,
2.
3e
4.
5e
6,

7o

Se

e
1o,
11,
12,
i3,
14,
is,
ic,
17,
18,

P K
P K
Pk,
P k,
Py k3
Py K
Py Ky
Py ¥y
P, %,
Py Xy
Py Xy
PR
P3 Iy
Py Ky
P3 X,
P3 Ky
P3 k3
P3 K3

h¢1

AP
i

1g,
20
21.
224
23,

24,

26.
27.
28,
29,

31,
32,
33,
34.
35,
B

n, py K&
n, Py K
n, P ky
n, Py ky
n, Py ky
n, py k3
B, Py kg
PR PR
n, p, kz
n, py Ky
By Py Xy
Ry Py Ky
n, pa kl
Ry, P3 K
n, p3 k,
n, P3 k,
B, Py ky
n, p3 &y

nypy Ry
ny Py kl
n3 P Ky
Ly py Ky
N3 p; k3
n; Py X3
Ny p, kl
B3 Py Ky
ny p, kz
n3 Py ky
ny Py Ky
N3 py kg
Ry P3y Ky
ny py Ky
n3 p3 K,
By p3 k,
Ny Py Ky
Ry P3 kq
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Mo.of blocks per replication ) 3
Ho.plots per block l ees i8

Total no.of treatments per ¢t
replication con 54

Plot size ess 4,5 X 3.6 M
Spacing won SO x 90 am

A third replication with the same treatment corbina-
tions (as in replication two) was malntained in both the seascns
for plant removal at sixty days® interval. Plant removal wag
carried cut for estimation of dry matter productlon and KPK
uptake at various growth stageSe

i
The lay out plan of the experiments A and B are presented
in Fig. 2 and 3 respectively.

3.5.2 Land preparation and planting

Experimental plots were formed in the interspaces of
coconut trees leaving an area of two metres radins. at the
bage of the palms. Mound method of planting cassava was f£olloweds
Previously selected healthy stems of both the varieties vere
cut Into setts of 20 o length and one sett per mound uas plant-
ed vartically, =t a depth not exceeding 5 cme
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3.5.3 Pertilizer spplication

For the experiment ‘A* fertililzers to proyvide 100 kg N,
100'kg P2 05 and 100 kg KZO per hectare were applied. , For the
experiment B Eertllizers at the caleuleaced amounts to supply
the different levels of N, 9205 and xzo as per the treagtment
schedule were appliede In both the cases the whole of PO,
half the dosages of nitrogen znd potassium were gilven as the
basal dressinges The remalning dosages of nitrogen and potassium

were applied at the time of second weeding and earthing upe.

3'.5.4 After cultivation

Sprouting and establishment were satisfactory during
both the years. Cultivation practices other than the trcate
went requirements of the experiments were £ollowed as per the
package of practices recommendations of the Xerala agricultural
University (1982),

A brief schedule of the cultural opexations is provided
in Table 2.

3,6 Biometric observations

Following biomstric observations were recorded f£rom

both the experiments.




Table 2. Schedile of gﬂtural Operations

51

Year Operations Bperiment
A B
2. Pirst weedlng and
earthing up 15,7.1983 17.7.1983
3, Second weeding and
taop dressing 12.801983 14,8,1983
4de HarVeSting 20,4,1984 22.,4,1984
198485 1, Planting . 10.641984 12,6,1984
2. First yeeding and
\earbhing up 9.7.1984 12,7.1984
‘ 3. Second t»-:eéding and
, top dressing 11,8,1984 14,8,1984
4. Harvesting 11,4.,1985 15,4,1985




3.641 Pre=harvest observations

Observations on growth characters were recorded £rom
three plants selected at random from each plot in the case
of both the eperims=nts. The observations were recorded ac
60 day®s interval £rxrom planting to harvest and the mean values

were woiked oute
Sebele2 Plant height

Helight of the tallest stem vas measured f£rom the base

of the sprout to the texrminal bude
3:6ele3 NRunber of modes per plant

The number of fully cpened leaves and the leaf Scars

uere counted f£rom the base to the tip of both the shoots,
346414 Nunber of functional leaves per plant

The nunber of fully opened leaves or the funciional
leaves uas counted £rom the kase to the tilp of the stem on

both the stemsg.
3e6.1¢5 Leaf area index

The leaf area was vorked out using the linear measure=
ments method suggested by Ramanujam and Indira (1978). The
leaf corea index vas caleilated by the folloulng formala develop~
ed by Watson (1947),



Lieaf area per plant (cn®)
Land area occupied by the plant (cam®)

LAl =

34642 Post harvest cbservatlons

The Sample plante ear marked fox the preharvest observa=
tions were harvested on the previous day of the general harvest.
The follouwing observatlons vere made and the mean values cal~

cailatede
3:842¢1 Munber of tukers per plant

The well developed tubers £rom the observational plamnks

vere Separated and oountede,
3e6e2e2 Tuber welght

The mean tuber welght was computed by ddviding the fresh
tuber welght of the sclected plants by the munber of tubers and
expressed in. gramge

3¢Ge2e3 Disngth of tubers

The length of mezdium siged tubers was measured and the

mean values uere taken,
3460268 Girth of tuber

Girth measuremsnts were made from those tubers f£rom

which the length vas measured. The girth was recorded at
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three places of the tubexr, one at the middle and the other
two at half betueen the middle and both the ends of tuber,,

Average of these three was taken as the glrth of tuber,,
306423 Utilization index (U':.)

The ratio of the root ueight to top welght (stoms znd
leaves) which i3 an important yield determinent of cassava

{Obighesan, 1973) was worked out.
3.6.2-6 T@ yie}.d

The total weight of Stems and leaves of the plants from

the net plot were recorded soon after the harveste
346027 Tuber Yi@ld

After carcfully pulling out the plants f£rom the nct
plot, the tubers were separated, cleaned and the fresh uelght

vas recordeds
3060248 Starch content

Starch content of the tubers in each treatment tas
determined Calorimstrically; after hydrolysis into glucose
and then follouing Welson's method (Whistler, 1962) ¢




3s6.2:2 Hydrocyanlec acld content

The HON content of fresh tuber samples were eStimated
calorimstrically by sodium plerate method (Indira and Sinha
1969).

3,7 Growth analysls
3.7.1 Drymatter production and distribution

Destructive sampling st €0 days interval £rom the thirxd
replication of the experiment 'B* was carrled cut. At each
sampling one plant £rom each treatment was carefully pulled
out and separated cut into rootsg, stem and leaves, Fresh
welght of each part was recorded and sub gamples were taken
for estimating the dry welght. The sub samples were dried
in oven at 80°C to constant dry weight. Then the dzy welghkts
of eadh plant part was computed and recordeds

B.7¢2 Hect assimilation rate (NaR)

The procadure given by Watson (1958) a5 modified by
Buttery (1970) was followed for calculating MAR. The follouw
ing -formila was used to arrlve at the NaR, expressed as

g m? gy "3,



PRI

BAR = Al + A
(e, = £y) (22

Where

2

W_ = total ary welght of plant g m - at time t,

W o= total dry welght of plamt ¢ m 2 at time t,

LN time interval In days
A, = lcaf avea m Z at time t,

M = lea¥ area m"2 at time tl

3,73 Crop growth rate (CGR)

Crop grouth rate was calculated by the formala of

Watson (1958),

GR = HNAR x IAX

This wae expressed as g m- 2 day-l

&

3e7e4 Tuber mlking rate (B.R.)

It is the rate of increase in tuber welght per unit
time and is an important measure of tuber growth. It is
expressed as g day'l pla.nt'l (dry wt.).

W, = Wl

B.R. = 5.-2-—-—

2-T



Where W, = Dry welght of tuber at time T,

W = Dry welght of tuber at time T;

1

38 Chemical anzlysis
3.8+l Plant analysis

The sarple plants uprooted at 60 days intervals £yom
the third replication was separated into leaf, stem and yoot
ad the dry weight was recorded as stated earlier, Nikrogen
phosphoxus and potassium contents of different plant!, pacts

vere analysed at variocus growth StageSe,
3e8elel Nitrogen

Totgl nitrogen of the plant gample were determined by
the modified micro-kjeldehl method (Jackson, 1367).

3e8¢le2 Phosphorus

Phosphoras was determined calorimekxrically by the
Van adomolybdo phosphoric acld yellow colour method {Jackson,
1967). ’

3484143 Potassium

Potagsium was determined £lame photometrically using
a systronics flame photometer,
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348e2 Uptake of nutrients

The total uptake of nitrogen, phosphorus and potassium
by the plant at different Stages of growth wuas calculated,
£rom the nutrient contemts and dry welght of plant parts at

diEEerent Stages of growth and empressed as kg ha .
34803 Joil anslysis

Before commencement of the experiment composite soll
samples vere tsken replicatilon vice and analysed, for vardous
physico=-chemical properties. Plotvice analysis of soll samples
£rom experiment 'BY, for availlsble nitrogen, phosphorus and

potasslum was done after the harvest of the experiment.
2.8¢3e1 M=chanlesl analysis

Mechianical analycis of the initisl soil samples ues
carried out by the international pipette method (Pilper, 1950),

30843.2 Organic caxbon

Walkley and Black's wet oxldation method as described

by JFackson (1967) vas used for the estimation of organic carbon.
3e8e3e3 Total nitrogen

I'pdified nicro-Kjeldshl method {Jackson, 1967) uas

adopted for the estimation of total nitrogen content of the
soile
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3484 3e4 Aavallsble nitiogen

Available nitrogen was determined by the procedire
of Subblzh and asija (1956).

3.8.3.,5 avallable phosphoxus

The available phosphorus was determined by Bray's
I method (JTackson, 1967).

3.48.3.,6 Avallable potassium

Avallable potassium was extracted by g‘%tral normal
amonium gcetate solution and determined by a systronics £lame

photometer {Jackson, 1967).
3¢9 Statlstlcal analysis

The data of the experiment *A' were analysed by the
analyslg of varlance technique for split plot design and for
the analysig of the experiment *B* analysls of variance technique

a8 spplieable to 3°

% 2 confounded agsymetrical factorial desicn
was adopted (Cochran and Cox, 1965). Whereever the F test was

signiflicant in AVOVA the critical glfference (CD) is provided.

The results and dlscussion are based on 5 pereent level of

significances
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The correlations between the yleld and yield attriw
utes were also determined. Path cocffiolent analysis was
also done as per the procedure given by Wright (1921 )} and
Li (1955). A quadratic response surface of applled
nutrlents on tuber yleld uas fitted for both the crop years
(Das and Giri, 1978). The economics of intercropping
cassava at different levels of fertilizer application was

also worked outs



RESULTS



4,  RESULTS

4,1 Experiment A

The results of the experiment "Effect of dlfferent plamt
population and growth regulators on cassava intercropped in

coconut gardena" are presented hereunder.
4e1,1 Growth characters
delel,1 Plant height

The effect of treatments on the helght of plants at
varlous stages of crop growth during 1983-84 and 1984-85 are
presented in Table 3a.

The differences in plant helght between the varietles
vere not signlficant during the initial stages of growuth., But
vy had slgnificantly higher plant height at 180th day, 240th
day and at harvest in 1983-8B4, Houever, in 198485 the differ=
ences in heicht between the varletles were not significant at
all stages of growth. The Ilnfluence of plant population on the
helght of plants was significant at all stages of grouth, e.xcept
on 60th day, durlng both the yearse With increase in planting
density significant reduction in plant height was recorded,

especially at the later stages of growth. Maximam stunting was




Table 3ae Bffect of varleties, spacing

and growth regulators on plant height (cm)

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

83~84 84-85 83«84 84-85 83-84 8485 83=84 84-85 83-84 84-85
vl(Malayan-lL) 42,06 39,35 129,32 123.85 197.84 188,3% 269,38 251.78 270,39 252,56
Vz(Sreevisakham) 42,20 39,90 129434 124.12 200411 190,50 267,66 250,87 268,39 251,70
C.Ds 13 NS NS NS 0.74 i) 0,86 Jus] 0.89 NS
51(60 X 60 cm) 42,21 39,58 124,25 115,65 163,73 154,75 194,56 183,15 195,40 183,88
52(90 x 90 cm) 41,90 39,31 128.98 126,80 210491 201,83 301,75 278.09 302.61 278,91
53(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. NS NS 0. 40 1.83 0,90 2439 1,06 1,38 1,09 1,55
9 {Control) 42416 30488 133,02 125,44 204,61 194,33 272,02 255,27 273,16 255,97
9, (Ethrel 500ppm) 42,17 39,47 132,52 125,77 202,22 193,72 271,50 254.86 272422 255,86
9q (Ethrel 10C0ppm) 41,91 39,50 131,69 127,19 200,55 191,47 269,77 253,37 270475 254422
9y (Cycocell 000ppm) 42,13 39,75 125,77 122,13 195,33 185,63 267,30 248,83 268,11 249.50
95(Cycocel 1500ppm) 42427 39452 123,63 119,38 192,16 182,00 262,02 244,30 262,69 245,11
CD NS NS 0,50 1,37 0675 1,52 1,36 1,77 1,53 2039




Table 3b. Effcct of V x G interaction on plant height (cm) at the harvest stage
Grouth regulator treatments
Variety ¢ g
L 92 93 9 I
83-84 84=35 33=84 84=85 83~84 84=85 83-34 B84-85 83=81 B84=85

272.88 255,33 272,88 256,05

£73.44 256,11 271,55 255,66

271,66 254,88

260,83 253,55

270,88 250,44

265,33 248455

263,61 244,61

201,77 244.61

¢D for 1983=-84 = 2,17

cp for 198485 NS

€9
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observed in plants under the tregtment 8;. Among the grouth
regulators, 9, and 9 caused significant reductlon in piant
height at 21l stages of growth except on 60th day during both
years. The effect of g, in decreasing the helght of plants was
also significant in most of the stages. Maxdmm reduction lIn
plant height vas cbserved In plants &treated ulth Og {cycocel
1500 ppm)e

The interactions V xS and & x G wera not significant in
both the years, Hovever the V x G interaction had significant
influence on plant height at the f£lnal stage during 1983-84
{Table 3b)e Maximm reduction in plant height was recorded

under the treatment combinstion v, 9ge

4.1,1.2 Nunber of nodes

The data on nunber of nodes plant'l

at different grouth
stages of the crop for 1983-84 and 1984-85 are presented in

Table 4a.

The varlety v, had s:gnificantly higher number of nodes
plant™ at all grouth stages except at 60th day during 1983-84.
The effect of plant population on nunber of nodes plam:'l was
also significant at all stages except at 60th day Guring 1933-84,
Plants at wlder gpacings in general had higher number ol nodes

at all the stages of growth. The highest nunber of nodes vas



Table 4a. Effect of varleties, spacing and growth regulators on number of nodes plant

1

Treatmentsa eoch day 20th day 18oth day . 240th day At harvest _
83=84 84-85 83~34 84=85 83«84 84=-85 83=-84 84«85 83=84 B84=85
V, (Malayan=4) 34,44 20.63 59,57 45.61 101.73 94,60 145.53 126,73 146,15 127,64
v, (Sreevisakham) 34,91 31,24 61,24 47.04 111,40 104,48 150,71 129,73 151,28 130,60
CD NS 0417 0e93 1,14 1445 0,85 1,35 0,37 1,23 0,42
s, (60 x 60 cm) 35,06 30465 44,50 43,45 78420 73,40 134,00 92,76 134,56 93,76
s, (90 x 90 cm) 344,56 31,10 62473 43,81 110,06 105,53 144483 136,46 145,36 137,36
s, (120 x 120 cm) 34,40 31,06 74,00 51,71 131,43'119,70 165,53 155,46 166423 156,23
cD NS 0420 1,40 1,39 1,78 1,07 1465 0,45 1,50 0.51
g, (Control) 34,38 31,52 61,16 47,44 107,61 99,27 148,44 128,88 148,88 129,77
9, (Ethrel 500 ppm)  35:61 30,91 60411 47,33 10B.61 99,88 148,61 128,22 149.44 129,11
gy (Bthrel 1000 ppm) 34455 30477 60,61 46,50 109,11 100,27 149,50 129,66 150,22 130,27
g, (CycocellooO ppm) 3Be66 3086 60,05 45,61 104,88 98.88 148,50 127,77 149,00 128.83
gz (Cycocel 1500 ppm) 33,66 30,61 59,61 44,69 102,61 99,38 145,55 126,61 146,05 127,61
co NS  0u44 1423 0,98 1,54 NS 1,75 1,55 1,73 NS

G9
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Table 4b, Effect of V x S interaction on nunber of nodes plant™
at the harvest stage
Spacing
El 52 83
Variety B3-84 84-65 8384 ©84-05- B384  Sa-85
v 131,60 93,60 143,00 136,80 162,86 152,53
v, 136,53 93,93 147,73 137,93 169,60 159,93

CD For 1983=84 - 2460
CD For 1984=85 - 0,89

99
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observed in plants under the treatment 85 In the case of
growch regulators, g5 caused significant reductilon on number
of nodes plemf;':L during most of the stages of crop growth.
However the effect of other treatments was not significant

during both the years,

The V x S interaction effect on the number of nodes
plant™) was significant doring 1984-85 (Table 4b). Signifi~
cantly higher number of nodes was produced in plants under the
treatment v, 83. The Interactlons ¥ x G and 5 x G vere not

significant at the stage of harvest in both the yesrs.

4,1.1,3 HNumber of functional leaves

The data on mean number of functional leaves plant'l

recorded at 60 days' interval in 1983=84 and 1984~-85 are given in
Table S5e

During 1983-84, the hicher number of functional leaves
pil.a.m:"1 recorded for the varlety v, was significant only at 180th
daye However} during ‘the subsequent year the above variety had
significantly higher number of functional leavés at all stages
of grovwth except at 240th day. The effect of planting densiq-r
on nurber of functional leaves plant™ vas significant only
during the later stages of growth during both the years.

Increase in plant population resulted in significant negative



Table 5. Effect of varileties, spacing and growth regulators on number of functional

levels plant'l

6Oth day 120th day  180th day 240th day X harvest

Treatmonts 83-84 84-85 B83-84 84-85 B83-84 84-65 03-04 B4-85 B3-84 84-84
v, (Malayan-4) 33,73 29.32 50,53 37.00 72.26 68,13 C7.44 63,37 45.48 39.66
v, (Sreevisskham) 33,97 30,06 51,28 40,53 75,44 70,08 68457 64444 46,68 40475
cp NS 0,32 NS 1,75 1.26 0,72 NS NS NS 0,54
s, (60 x 60 cm) 34,50 29,20 35,73 33,13 53,73 48,90 61,06 57.66  33.60 28,23
8, (90 x 90 cm) 33,63 30403 52,46 37,96 8led3 77,96 69.66 63.13 50,73 41426
8, (120 x 120 cm) 33,43 29,83 64,53 45,20 86,40 80.46 73,30 70.76 53,93 51,13
cp NS us 1,17 2,14 1,54 0,88 1,14 1,07 1,53 0,67
g, (Control) 33,44 30,33 51,16 35,55 73,88 69.50 68,72 63.66 46,55 39,88
g, (Ethrel 500 ppm) 34,83 29461 50,77 40422 73,66 69,22 67.88 64,11 45,94 40.83
g5 (Ethrel 1000 ppm) 33,72 29450 51,27 40,05 74,66 69,05 68,71 63,66 46422 40416
g, (Cycocellooo ppm) 34,50 29,66 51,11 39,16 73,66 68,33 68,00 63,94 45.55 40,05
g; (Cycocel 1500 ppm) 32,77 29433 50,22 38,83 73,38 68,94 66,72 63,88 46,16 40,11
cp NS 0e55 NS 2,50 NS NS NS NS NS NS

89
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effect on the nunber of functional leaves. A8 such plants in
the treatment s; had lowest nunber of functional leaves. In
general the growth regulator treatments had mo significant

influence on nunber of functional leaves plant-l.

The interactions V x S8, VxG and 8 x G were also not

slgnificant at the harvest stage during both the years,
4.1,1.4 Leaf area index :

The data on leaf area lndex at varlous stages of crop

growth for both the years are presented in Table 6,

' » During both the years, v, had signlflcantly higher leaf
area index at nost of the stages, Inerease in plant population
resulted in significantly higher leaf area indices at variocus
stages of crop growth during both the years (Fig. 4). Plants
at the highest planting density under the treatment 8y had
significantly higher leaf area indlces at all the stages.
During 1983«84, the effect of growth regulators on leal area
dndex was significant only at 240th day. Significant reduction
in leaf area index due to growth regulator treatments vas
observed at this stage. In 1984=85 the treatment g5 was
Inetrzumental in signlficantly lowering the leaf area index,

at 120th day. At other stages of crop growth the effect of

grovth regulators was not significant.




Table 64 Effect of varleties, spacing and growvth regulators on leaf area index

60th day l120th day laoch day 240th day At harvest
Tregtments

83=84 B4=85 83-84 84~85 83«52 84-85 83-84 84~85 83~-84 84-85
v; (Malayan=4) 1.68 ¢/ 1,02 1,52 1,32 2,39 2,17 1,66 1,60 1,32 0,97
v2 {Srecvisakham) 1&19 1,07 1,53 1.‘34 2450 2024 1.67 1,63 1!‘33 1,04
CD NE 0,02 NSy NS Q05 0,03 0,01 NS 0,01 0,02
Bl (60 x 60 cm) 2:}13 1,83 220 2!‘10 3430 3.12 273 3..71 13_93 1,41
BZ (20 x 90 cm) 0\.92 0.‘34 1,44 1,15 2.50 2,21 1._35 1,31 1.‘24 0,96
s, (120 x 120 om) 0451 047 0494 0.74  1.53 1428 0,92 0483  Os8l 066
Ccbh 0,06 0,02 003 0402 006 0,03 0,02 0,03 0401 0e02
g, (control) 1416 1,07 1,53 1.33 2444 2,21 1.69 1.61 1,34 1,00
g, (Ethrel 500 ppm) 1422 1,05 1,53 1,36 2043  2.22 1,64 1,61 1,32 1,02
q,3 (Ethrel 1000 ppm) 1,20 1,03 leS54 1035 2.47 2,21 1,67 1.62 1,32 1,02
94 (Cycocel o000 ppm) 1,‘19 1,05 1.54 1.‘32 2444 2.;-9 1.66 1.62 1;'.33 1.m
g (Cycocel 1500 ppm)  1.16 1,04 1450 1,30 2444 2,18 1367  1.62 1,32 1,00
CD NS NS NS 002 NS NS 0,02 NS NS NS

oL
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The Interactions V xS, VX G and § x G on leaf area

index vere not significant at the harvest stage.
4el.2 Yiela conppnents and yield
4.,1,241 Number of tubers

The data on mean nunber of tubers z:'lant'.":L at harvest

during 1983~84 and 1984~-85 are presented ln Table 7.

<

The varietal difference In the number of tubers };).‘t.am:"1

was significant during both the yearse The varlety v, produced
significantly higher number of tubers plant'l. The influence

of plant population on tuber number plant'l was significant
during 1983~84 and 1984=-85, Increase in plant population
resulted in significant reduction in the nunber of tubers plant'l,
Highest number of tubers plant™~ was cbtained £rom the treatment
84, folloved by P The grouth regulators could noc exert

any influence on the nurber of tubers plant-l, during both the

years.

The interactions V x S, VX G and S x G were also not

significant, in the case of nunber tubers plant-l.

4e1J2:2 Tuber weight

The data on mean wedght of the tubers at harvest during

1983-84 and 1984-85 are given in Table 7. During both the years_



Tahle

7. Effect of varietles, spacing and growth regul &ors on number

of tubers plani.-l

and mean tuber weight

Number of tubers ;elant-l Mean veight of Tubers (g)

Treatfents

83-84 84~85 B384 84-85
v; (Malayan-4) 3,85 3.61 154,12 165,55
v, (Sreculsakham) 4400 4,43 181,36 180,33
cD 0437 0,28 18,31 15, 2L
s, (60 x €0 cm) 3.68 3,47 74,23 7744
3, (90 x 50 om) 4.19 4,12 210,26 213,23
S5 (120 x 120 cm) 4,80 4,46 218,74 228,15
[¢] 0,45 0.34 22042 18,63
gy (Contxol) 4,23 4,05 169,41 171,04
g, {Ethrel 500 ppm) 4413 3,94 165,15 175,95
g5 (Ethrel 1000 ppm) 4419 3.94 165,37 179,95
Fa {Cycocel 1000 ppm) 4416 4,03 175,23 173,49
g; (Cycocel 1500 ppm) 4,41 4.14 163,55 164442
<p NS piis] NS NS
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the variety vy had significantly higher mean tuber wvelght.

The effect of plant population on mean tuber welght yv/as also
significant during both the years, Bignificantly lover mean
tuber welght was registered under the treatment 51‘ The
dliference in mean tuber welght between the treatments s, and
84 was not significant, However, highest mean tuber welght
was noticed in the trestment S4e AS regards the grouth rcgulae
tors, their effect on tuber velght was not significant during

both the yearse

The interactions V xS, V x G and S x G, on mean velght

of tubers were also not significant during both the yearse
4sle2e3 ZXength of tubers

The data pertaining to the length of tubers at havvest

durlng both the years are presented in Table 8.

The variety v, produced sigx;ificantly longer tubers in
1983-84 and 1984-85. The length of tubers was significantly
Influenced during both the years, by the planting density.
Significantly lowest tuber length was recorded in the case of
plants under treatment 8,. Houwever, the variation in tuber
length between the treatments 8, and 8, was not significance
The effect of growth reogulators on tuber length was not Signifie
cant during both the years.



Table Be =&2Efect of variéties, épacing and growth regulators on length

and girth of tubers

Trestments

Mean longth of tuber(em) Mean girth of tuberlcm)

83-84 84-85 B3=84 84~85
v, (Malayan-4) - 14,39 13,89 8419 8612
v, (Sreevlsdtham 15,13 14.85 8,51 8428
¢p 0.52 0434 " 0413 0,10
3; (60 x 60 cm) 11,12 10,73 7415 699
2, (20 x 90 cm) 15,41 15,72 8,89 8452
85 (120 x 120 cm) 15,76 15,92 8496 9.10
c . 0.64 0.66 0.16 0,13
g, (Control) 14.87 " 14424 8447 8427
9a (Ethrel 500 ppm) 14,72 14.11 8631 8,19
93 (Lthrel 1000 ppm) 14,57 14,00 8429 8,19
g, (Cycocel 1000 ppm) 14,89 14423 8,33 8.18
9 (Cycocel 1500 ppm) 14,77 14,03 8,27 8,18
[o2] NS ns jusd N3

b
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The interactions V x5, V xG and S x G on tuber leangth

vere also not significant during 1983=84 and 1984=-85,
4,1,2.4 Girth of tubers

The data on mean gilrth of tubers for 1983-34 aznd 1984~

85 are presented in Table 8.

The gifferences in girth of tubers betueen the varicties
were significant during both the years and the variety vy had
higher tuber girthe. The effect of plant population on tuber
girth was signifilcant during both the years, Tubers from plants
under the treatment @ | were significantly thinner in size,

The variation in tuber glrth betueen the treatments s, and 4
a9 not signifilcant during 19893=84, However, during 1984-85,
the difference between the above treatments was significant
and the tuber glrth was highest under Sqe The mean tuber
garth was not significently affected by the grouth regulators

during both the years.

The effects of Interactiong VxS, V xG and § x G on
this yleld component vere not significant in either ol the

years.

4,142.5 Top yidd

The data on top yield for 1983=84 and 1984-85 are

presented in Table 9a.



Table 9a. Effect of wvarletiesg, spacizig and growth regulators
' on top yleld.

"

83-84 " B4-85

Treatments £ ha-l & ha...j_
v, (Malayan-4) 7459 7425
v, (Sreevisakham) 8403 777
c® | 0,01 0,03
8, (60 x 60 cm) 11.18 lose1l
8, {90 x 90 cm)’ 748 7632
cD " 0,01 0e04
a, (Cycocel 1000. ppm) 7.81 . 7,51
95 (Cymcel 1500 ppm) 7.77 7.,4.-6
cD 0,01 0,04

9L



Table 9b. Effect of V x S interaction on top yield t ha t

LAY

. paging .
Varlety : 2 3
83=-84 84-85 83=-84 8485 8384 G485
v, 11,44 11,11 Te33 7,51 4,90 4469

C.D. for 1983 -~ 84 -~ 0,02

C.D. for 1984 « 85 - 0,08

L
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' The variety v, produced significantly hicher top yield
during both the years. Among the treatmente on plant popﬁla—
tion, the differences in top yie.'l.g were significant in 1983«34
and 1984-85, With increase in plant population there was
significant Increase in top yleld. Hilghest top ylelds were
obtalned from S4e A9 regards t-:he growth regulator treatments,
95 had significant depres‘ging. effect on top yleld during A
both the years. However the other growth regulator treatments

had no signiflcant depressing effect on top _y.‘!.elgrli.,‘

The V x S Interactlion effect was significEan?: during the
above years on top yleld (Table. 9b). Highest top yield was
obtalned £rom V, Sye The V x G interaction on top yleld was
not ﬁignificailt in elther of the years. But the S x G inter-

action on top y ield was significant during 1983«84,
4el.2.6 Utlillization index

The effect of treatments on utilisation index for 1983~
84 and 1984-85 are presented in Table 10,

The utllisatlon Index was significantly higher for the

- vai:iety v, during both the years.s The influence of planting

density on ;utilisation index was also significant during both
the yéars. With increase in plant populstion there was
' significant reduction in utilisation dndex. Significantly



Table 10, Effect of varleties,

regqulators on Utilisatlon index (UI)

spacing and grouth

Utllisation index

Tregtments

83«84 84~85

vy (Nalayan-4) 0,818 0,829
v, (Sreevisakham) 1,037 1,046
cD 0,008 0,008
- 5 (60 x 60 cm) 0,508 0,532
s, (90,x 90 cm) 1,113 1,120
54 (120 x 120 cm) 1,161 1,160
CcD 0,010 0,010
gl (Control) 06923 0,941
g, (Bthrel 500 pom 0,917 0.933
g, (Ethrel 1000 opm) 06925 0,940
g, (Cycocel 1000 ppm) 0,920 0,926
Us {Cycocel 1500 ppm) 06952 0,947
CDh 04018 0,010

6L
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lowest utilisation index wasS. recorded for the treatment Sje

The difference in utilisation index betueen &, and S, uad

2
also significant and the former had lower utilisation index.
Among the growth regulators, =1 had a tendency to increase the

utilisatlon index and this effect was significant in 1283-84,

The interactions V xS, V x G and 8 x G had no signifie

cant influence on utilisatlon iandex in elther of the years.
4.1.,2.7 Tuber yield

The data on treatment effecta on tuber yield in tonnes

1

ha ~ for 1983~84 and 1984-85 are presented in Table 11

The varietal dlfference in tuber yileld was significant
daring both the years and the variety v, gave higher tuber
yvlelde The effect of plant population on tuber yield vas
also significant in both the years. Significantly higher
tuber yield was obtalned with a spacing of 90 x 20 cme In
1983=84 the treatments Sy and s; were on par in production of
tubers. However In 1984=-85 the tuber yield f£rom Sy was
significantly higher than the yield from Sye  Tuber yield was
not significantly influenced by growth regulators in both
the years. However, cycocel at the higher conecentration (95)

tended to promote tuber yield.



81

Table lla. Effect varletles, cpacing and grouth
regul stors on tuber yleld of cassava

(t ha™h)
Treatment s Fresh tuber t ha.l
83=84 84-85
vy { Malayan=4) 5,48 5.58
vy{Sreevisakham) T4 7.27
D 0,27 0,06
5,(60 x 60 cm} 5469 5467
62(90 X 90 cm) 8,12 8424
8,120 x 120 cm) 5453 538
cD 0434 0,04
gl(cOntrol) 6453 6.44
g,(Echrel 500 ppm) 6449 6,40
g3(nthre1 1000 ppm) 6412 6444
g4( CycccellOn0 ppmd 6449 6438
gs(Cycocel 1500 ppm) G,.61 Ged7
cD NS NS




B2

»
Table 1lb. Effect of V x § interaction on tuber

vleld (t ha™t
Spacing
Treat- 51 S2 53
ment
83«84 84=85 83«84 84-85 83~84 84=-85
vl 5415 5._)16 6477 7017 4,54 4,42
Vz 6.23 6.17 9.48 9.31 6.51 6.32
CD for 1983 ~ 84 - 0,58

CD for 1984 = 85 -

0,07



83

The V x S interactlon effect on tuber yleld was signifie
cant in both the years (Table 1ib)., Significantly highest
tuber yield vas obtalned under the treatment v, 85 The
interactions V x 6 and S x G vere not significant in either

of the years.
4,1.3 Quality Attributes
4,1,3,1 Starch content of tubers

The data on starch content of tubers as influenced by

varlous treatments in 1983«~84 and 1984-85 are alven In Table 12.

The higher starch content in the tubers recorded for
the variety v; was significant iIn the first year. In the
second year also the above variesty produced tubers with highex
stavch contente In both the years effect of plant population
on Starch content of the tubers was sSignlficante. at the highest
planting density (sl), significant reduction in starch content
oi tubers, was observede. But the dlfference between s, and a4
was not significante The growth regulator treatments excrted

no significant influence on starch concent of cagsava tubers.
4,1.3.2 HQ content

The data on HON content of fresh tubers as influenced
by the treatments in 1983-84 and 1984=85 are presented in

Table 12,




Table 12, Effect of varleties, Spacing and growth regulavors ©n Starda
and HCN content of tubers,

Starch %
Treatments (ary wt. basis) HeN Ai/g

83-84 84-85 83-84 84-85
vy (Malayania) 784,78 79415 54,91 52453
Vy (Sreevisakham) 78450 79,05 55,49 54484
cD 0,06 NS NS 0.62
s, (60 % 60 cm) 78,46 78,71 57427 54,50
s, (90 x 90 cm) 78,72 79426 54,27 53,20
8, (120 x 120 am) 78,75 79435 54,07 53436
cp 0.08 0.l10 0463 0.76
g, (Control) 78404 79.10 55411 53483
g, (Ethrel 500ppm) 78465 79409 55417 53,66
g5(Bthrel 1000ppm) 78+63 79413 56444 53427
94 {CycocellbO0ppm) 78462 79,11 55417 53,77
g {Cycocel 1500ppm) 78467 79.11 55411 53.88
[o5) NS NS NS NS

b8
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During both thre years the variety vy had lover HCN
content in £resh tabers. The varletal dlfference in HMN
content of tubers wag significant during the Second yeare
Tubers from plants at highest planting density (s,) had
significantly higher HCGN content in both the years. But the
dlfference betwveen s, and 8, was not signiflcante The cffect

of growth regulotors on HQN content of tubers was not signifi=-

cant e
442 Experimsnt B

The results of the experiment “"Response to dlfierent
levels of nitrogen, phosphorus and potassium by cassava inter—

cropped in coconut gardens® are presented in this section,
44201 Growth characters
4e241e1 Plant height

The data on effect of treatments on plant helght at
various growth stages during 198384 and 1984=35 are prescnced

in Table 1l3ae

The variacions im planc heilght between the varietles
vere not significant at most of the stages during both the
years. But the effect of nltrogen on plant helght vas signiZie

cant at all scages of growth cGuring 1983-84 and 1984~85. wWith



Table 13a. Effect of varletles and NPK on plant height at vardous growth stages (cm)
Treatments 60th day 120th day 180th day 240th day at harvest
83=84 8485 83«84 8485 83-84 B84~85 83-84 84-85 83-84 84-85
v; (Malayan-4) 42,35 37,57 145439 132,50 205,87 202,19 253,91 246,20 255,70 274.26
v, (Sreevisakham) 42,50 38,09 142,78 133,31 205622 201,70 252,81 246,20 255,17 247.31
cD 2.3 NS HS NS NS NS NS NS Ns KNS
n; (50 kg N) 35,19 35,72 122,06 119,86 173,03 172450 195,25 189,72 197,03 190,94
n, (00 * ™) 41,58 37422 139469 132,61 208,67 203453 263,03 257,83 26553 258.94
ny (150 " ") 50.50 40,56 170,50 146,25 234,94 22981 301,81 291.06 303,75 291,97
cD 1.61 0,61 2498 1.23 5451 3.54 4,67 2,15 4435 2,05
p; (50 Xxg P,0g) 42,25 37,89 142456 131.89 205,19 199,69 252,92 246,56 254,00 247,61
p, (75 " " ) 42469 38,00 145061 132.72 205,11 201.81 248,53 242,82 251,89 244,00
py (loo * ¢ ) 42,33 37,61 144,08 134,11 205,33 204.33 258,64 249,17 260,42 250425
CD NS NS NS NS NS 3.54 4,67 2,15 4,35 2,05
k; (50 kg K,0) 42436 37.47 145,06 132,72 209,17 207414 2359442 252,67 262,00 253,56
k, (100 " ") 43,44 37,89 145,00 133,44 233,33 198,03 250,67 244439 252,44 245,58
ky (150 % 1) 41,47 38,14 142,19 132,56 233,30 20067 250,00 241,56 251,86 242,72
cD NS NS NS NS 5451 3.54 4.67 2,15 4,35 2,05

o0
3]




Table 13b,

Lffect of N x P, N x K and P x K interactlon on plant helght (em) at harvast

Treate ! n "3 1 "2 *3

ments 83-84 84=85 83=84 84-85 83=84 B4-85 83=84 84=85 83-84 84-85 83=84 84-85

Py 199,75 198,42 268,42 261,08 203,83 283,33 267.83 255,08 246,17 241,58 248,00 246,17

P, 193,25 181,92 261,75 257425 300667 292.83 253,67 25025 251,25 247.00 250,75 234,75

= 198,08 192,50 206,42 268,50 316,75 299,75 204450 255,33 259492 248,17 256,83 247.25

kl 205492 200,00 274,67 265,58 305,42 294,08

kz 192,58 186,92 262,17 258,42 302458 291,42 83=84 84=35

k3 192,58 185L92 259,75 251,83 303,25 220042 CODN xP 4.75 3456
CON x K NS 356
CDP x K 4475 3,58

L8
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increase in levels of nitrogen there was significant Increasa
in plant helght. Tallest plants were found under the highcst
level of nitrogen. ';:he influence of phosphorus on plant height
was signiflcant only at the later stages of growth, Plants
recelving the highest level of P reglstered significantly
higher plant helght at 240th day and at harvest stage, during
both the years, The difference between Py and Py was not
significant at most of the growth stages, 1In the caSe of
potassium algo the effect was significant at the later stages
of growth, At higher levels of potassium reduction in plant

helght was recorded especlally at the harvest stage,

The interaction_ N x P on plant helght was significant
at the harvest stage in both the years (Table 13b). lMaximam
plant helght was observed under the combination ny p;. The
interaction P x K alSo was signifilcant during both the years.
In 1984~35 the interaction N =® K signifiecasntly influenced
plant height. The effect of K in depressing plant height was

conspicous. at all the levels of nitrogen.
4.2.1.2 Number of nodes

The data on rnunber of nodes plant'l for both the years
are presented in Table l4a.,



Table 14;. Effect of varicties and NPK on nunber of nodes p.‘!.ax'ra:.":L :

Treatimente " 60th day. 120th day 180th day ; 240th day At harvest

- 8384 84-85 83-84 84-85 83-84 84-85 B88-84 84-85 83-84 B84-g5
v; (Malayan-4) 37,80 31.41 61.19 57,17 109.50 102+44 146,74 141,22 149,50 142,46
v, (Sreevisakham) 39,18 31,56 63,43 58,59 110,91 103,87 148.87 143,26 151,83 144.43
cp | s N8 § w8 . M 8 'w s s 5
n; (50 kg i) 31,56 20,97 48,50 44,97 77 +53 72422 131,38 123,53 133,33 124,72
n, (100 * %) 37444 31e53 64,64 59,03 144,44 105,89 142,86 126,00 146,28 137,28
ng (150 " ") 46,39 34,31 73,68 GOe64 138,64 131,36 169,28 167,19 172,39 168433
CD 1,11 0,72 ‘1625 1,02 2424 1,40 3617 1,65 2s04 1,61
p; (50 kg P,0.) 38,14 30492 62,00 5739 108,44 102,56 147,83 140,53 150,19 141,69
p, (15 " " ) 38422 31,61 61,89 57,42 110,33 103,56 149,39 143,33 151,11 144,50
py (100 @« ) 39,03 31,92 63,03 58,83 111,83 103,36 146,19 142,86 150,89 144,14
Cco NS 0,71 NS 1,02 2424 NS NS 1,65 NS 1,61
k; (50 kg K,0) 38,08 20,86 6128 56,69 107,75 101425 147,22 141,25 149,22 142,53
I, (loo * *) 38,39 31,53 62467 58617 110639 103,89 146,92 141,22 150414 142,47
ky (1580 * ) 38,92 32,06 62497 5878 112447 104433 149,28 144,25 152,64 145,33
CD NS 0e72 1le26 1,02 2,24 1,40 NS 1465 2,04

1,61

o0
o



Table l4b. Effect of N x K and P x K interactions on nunber of

nodes pl ——

kl k2 ka
Treatments

83=84 B4-85 82-84 84-85 83=-84 8485
ng 130,92 122,25 133,92 124.83 135.17 127,08
n, 145,75 137.00 145,42 137,00 147,67 137,83
ng 171.00 158,33 171,08 165,58 175,08 171,08
Py 149,42 140,92 148,17 139,42 153,00 144,75
Py, 147.83 142,83 150,42 143,25 155,08 147,42
Pa 150,42 143.83 151,83 144,75 149,83 143,83

83=84 B84-85

CD for NxK NS 2.80

CDh for PxK 3.54 2.80

06
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The varilety v, prodiced significantly higher number
of nogdes plant']' at most of the stages except at 180th day
and 240th day in 1983~84 and 60th day during 1984-35, In-
cremental doses of nltrogemn produced significantly higher

1 at all growth stages during both the

number of nodes plant
years. Significantly higher number of nodes was recorded in
plants under ni. During the filrst year the levels of phos-
phorus had no significant effect on rmumber of nodes plant"l,
except at 180th daye. At this stage P reglstered maximm
nunber of nodes plant"l. In the second year, Py was instyu-
mental dn producing significantly higher nunber of nodes abt
most of the stages of grouth. The effect of potassium on
nunber of nodes was significant at all stages of growth

except at 60th day and 240th day during 1983-84, The increase
in nunber of nodes under k3 was significant over k, at most

of the growth stagess The varlation in munber of nodes betueen

1:2 and ky was significant only at later stages of grouth.

The effect of N x K interacticn on mumber of noces plant"l

vas glgnificant in the second year and maximam nunber was
recorded under n, k, (Tsble 14b)s P x K interaction on this
growth attribute was significant for both the yearss Mazimm

munber of nodes plant'l was found under p, ki



442¢1e3 RBumber of functional leaves

The data on mean munber of functional leaves plant"l

L
for 1983«84 and 1984~85 are given in Table 15a.

Though the varietal difference was not significant at
most of the stages the variety v, had a tendency to retain
higher munmber of functional leaves, Increased levels of
niltrogen significantly enhanced the number of functional leaves

1

plant™™ during both the years. Significantly highest number

of functlonal leaves was reglstered for n, at 2ll the grouth

3
stages. The dlfferences In number of functional leaves betueen
ny and n2 at all the stages were also significsnt. In the
£first year phosphorus had no significant role on number of
functional leaves plant'l. In the second year also the effect
of P was not significant except at 120th day. At this sctage
P, produced significantly higher mumber of functional leaves
over py» The effect of K on number of functional leaves vas
significant at 60th day in the flrst year and at 180th and
240th days in both the years. At the above stages ]:2 and &k,
were on par but produced s:l.gnfi.ficantly higher number of func-

tional leaves over kl.

The P x K interaction was significant on number of

1

functicnal leaves plant = and maximam nunber vas observed

under py k., (Tsble 15b),




1

Table 15a. Effect of ¥arietles and NPK on mumber of functlonal leaves plant
Treatments 50th day ' 1oth day ~ 180th day 240th day At harvest
- 83-84 B84-85 5384 B84-85  83-84 84-85 . 8384 84-85 8384 84-85
v, (Malayan-4) 34,94 29,78  51.56 48,85 78,43 75370 65,74 63,02 53,19 47.70
v, (Sreevisakham) 35481 30426 52,70 49476 78,74 76448 66437 63496 53,67 48,06
€D " me ns M8 w8 2 Ns_ NS NS NS NS WS
n, (50 kg N) 2875 27428 38494 37428 58,06 56433  45.08 43,58 25,17 3le44
n, (oo * ) 34,75 30s42 53,64 49,94 83,75 80,78 70,89 68439 56,42 5l.44
n, (150 * *) 42,64 32,86 63,81 60,69 - 93,94 91,17 81,75 78,50 63,56 60475
cD 1422 0443 1,64 1480 _ 2471 2,14 2,74 2482 2,80 2426
p; (50 kg P,0Og) 34,97 29,75 51,58 48,42  77:86 75431 64422 62,06 52,44 46461
p, (75 " ) Bell 30,11 51,94 49.14 78,47 75,92 - 66439 64,17 53,44 47,64
py (100 * ) 36,06 30019 52,86 5036  T9¢42 77406  6Tell 64,25 54425 49439
cp NS NS NS 1,40 NS NS NS S NS NS
X, (50 kg K,0) Well 29628  5lola 48,17  T5.81 73644 63,50 61,50 51,50 46,28
k, (loo " ) 356 30,19 52,61 49486 79,81 77,19 67,17 64,39 54,44 48.89
ky (150 @ © ® ) e 47 30458 52,64 49,89 80,14 77464 67,06 64458 54419 48,47
cD NS 0049 NS 1,41 2,71 2,14 2,74 2.68 NS NS

£6



Table 15b, Effect of P x X interaction on rumber of functional
leaves plant"l at harvest stage
k k k
Treatmants 1 2 3
83=84 84~-85 83=84 84=85 83=-84 84=85
Py 52.92 47425 52,32 46.92 52.08 45,67
p2 49,83 45442 53,00 47,42 5750 50,08
Py 51,75 46417 58,00 5333 53.00 49,67
CD Zor 83-84 - 4.85
CD for 84=85 - 3493

4%
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4e2ele4 Leaf area lndex

The data on leaf area Index (LAL) at varlous grouth stages

curing 1983-84 and 1984=85 are presented ln Teble 1l6a,

IAI was not significantly hicgher for the variety v,
except for a dlfference at the eaxlier stvages of grouth in
1984~85, Incremental doses of nitrogen sionificantly enhanced
the leaf area Index at =211 stages of growth {(Fig. 5) Higher
values for LAT at all stages of growth were reglstered under Nge
Different levels of phosphorus had no significant influence on
LATI at most of the stages, except at 60th day and 120th day dur-
ing the second year. At 60th day P, and py had significantly
higher LAI over p;. At 120th day, the increase dn LAI ulth
increase in levels of P was significant at all levels. Effect
of potassium on LAI was significant at 120th day and 180th day
in the first year. At 120th day uvith dncrease in levels of R
there was significant increase in LAI., At 180th day k2 and
k3 were on par but significantly superior to k;+ In the gecond
year at all stages of growth kz resulted in significantly hlcher
LAI, than that of kl.

among the interactions only N x K at the Stage of harvest
in the second year was significant on LAI {Table 16b). Maximum

LAI was observed under the conibinatlon n, k3-

,

o




Table 16a, EBEffect of varietics and NPK on leaf area index

Trostments 60th dQay . 120th dazy 189th aay 240th day _ At harvest
83=84 8485 83-84 84-85 83=84 83-84 83=84 . 84-85 83=84 B4=85
v, (Malayane4) 0,99 0,82 1.42 1,35 2050 2639 1,64 1,65 1,27 1,20
v, (Sreevisakham) 0e38 0483 1,43 1,33 2652 2641 1,65 14,66 1,28 1,22
CD NS S NS S NS NS NS NS NS NS
ny, (50 kg N) 079 0,75 1,06 1,05 1,82 1,78 1034 1.39 0¢84 0679
n, (100 * *) 0,96 0,83 Lo46 1,37 2:63 2.54 1581 1,48 1627 1,26
n, (1s0 * ) 1,15 0,89 1,76 1,66 3,07 Q689 - 2,08 2,09 1,73 1.58
CD ' 0,02 0.01 OQQS 0,03 0.07 0006 0.05 . 0.05 0.05 0.03
py (50 kg P,0) 0,96 0482 1,42 1,33 2048 2437 1464 1,63 1,27 1.21
p, (75 = " ) 0s96 0,83 1643 1,36 2453 2440 1465 1465 128 1,20
py (loo ®  * ) 0.98 0,83 1,44 1,39 2¢52 2441 1,64 1.68 1,29 1,23
- CD : NS 0,01 NS 0,03 NS NS NS NS NS NS
ky (50 kg K,0) 0,95 0,80 1,33 1,32 2:41 2432 1,62 1,60 1,26 1,18
ky (oo %) 098 0,83 1446 1438 255 2.44 1,65 1,68 1,30 1,21
k, (150 ® ) 097 0484 1e44 1,38 256 2,45 1.65 1.68 1420 1,25
CD NS 0,01 0e05 0,03 0,07 0,06 NS 0605 NS 0,03

QD
o
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Tablc 16b, Effect N x K interacticn on leaf area
index at harvest
o ny ng
83«84 84=85 83-84 84«85 83~.894 84-85
kl 0.81 0,75 1,24 1.24 1,72 1,54
€2 0487 0.82 1. 26 1.27 1.76 1.53
k3 084 0,80 1.20 1.28 le72 1.67

C.D for 83-84 = WN.S.

C.D. fLor 84~85 = 0,04

L6
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40242 Yield components and yleld
4020241 Runmber of tubers

The data on mean number of tubers placnt"l recordad at
harvest stage for 198384 and 1984-85 are presented in
Table 17ae

The variety v, was significantly superior in ~ _ nunber
of tubers pljan‘:."1 during both the years. WRitrogen uas not
fot;.nd to influence the munmber of tubers daring 1983-84 while
it> was found to be effective in 1984-85., Application of
highest level of N helped to increase the nunber of tubers.
The effect of phosphorus on number of tubers plant"l vas
significant in both the years. Significantly higher nunber

of tubers plant™t

was registered at Pae The variastion in
tuber munber plam'..l between p, and p, was not significant.
Increased rates of potassium significantly iIncreased the tuber
number in the f£irst year. The treatment k3 preduced signifle
cantly higher nunicer of tubers when compared to kz and kl'

The difference in tuber nunber plant"l between k; and k, was
also significant. In the second year k, and k3 were on par hut

significantly superior to k; in number of tuber plam:'l.



Table 17a. Effect of varletles and NPK on nunber ¢f tubers and
tuber weight

Number of tubers Mean weight of
Treatments Lant™t tubers

8 =21 83=8 pnr]
v; (Malayan~4) 3,93 3,76 B 192,20 184,16
v, {Sreevisaldam) 4,66 4,47 219,44 210,17
Cch [} s s s
n; (50 IXg N) 4432 4,06 197,80 194,59
n, (loo » W) 4.27 4,05 208,22 202.58
ny (150 ¢ *) 4,30 4.23 200444 194,32
¢D NS 0,09 5,83 NS
p; (50 kg P, 0g) 4e20 4405 204,12 198,70
py {73 " " ) 4.27 4012 205,26 195,94
py (o0 " " ) 4442 4,18 208,409 196,86
cD Q.11 0,09 NS NS
k; (50 kg xzo) 3.75 3446 170,12 173,19
k, (tloo ¢« =) 4,50 4,43 220494 204,87
ky (150 *  * ) 4453 4,46 226,40 213,44
cD 0,11 0,09 583 9,433

66
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v

1

Bffect of N x P, N x K and P x K interactions on number
.of tubers plant”

n

kl

k

43 n
Troate 1 2 3 2 3
ment g 83=84 84w85 83~84 84-85 B83-34 54-85 83-84 84-85 83-84 B4-85 27%-84 84-85
Py 8031 3,92 4,24 4,13 4,04 4,09 3492 3,56 4,37 4.38 4,31 4.0
P, 4032 4,12 4,18 4,08 4,31 4,16 358 3,40 4,45 4438 4477 4458
P3 e 32 4.13 4438 3.96 4.55 4443 .74 3¢42 4.68 4452 4,83 4,59
ky 3e77 2u82 3,81 3,45 3,66 3,51 ‘ 83=-94 B84=85
k, 4455 4436 4431 8e26 4465 4466 C.D. for N x P 0,19 0,17
Ky 8,64 2,35 4468 4,46 4,59 4.52 C.D. for N.x K 0,19  0.17
C.De forP x K 0,10 017

00T



Table 17c. Effect of P xV and K x V interactions

on munber cf tubers plam:-l

101

Vi

Treatments Sl Sd=mD D Depide (2L 215)
Pl 3.79 3.59 4:':60 4.50
Py 3,96 3678 4,58 Lol
Ps 4,03 3490 4481 4446
]{1 3.54 3,34 3495 3458
1;? 4,21 44,06 4,79 4.79
!:3 4,02 3,87 525 5404

B83=84 8485

CD for P x V Oel3 Ns

CD for KxV D416 O.l3
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was significant only during the first yeare The levels n, and
B, were on par but resalted in significantly higher tuber

weight uhen compared to n;. Increased rates of phosphorus
applic§tion had no gignificant effect on tuber welght im any

of the yearss However Incremental dosages of potassium signie
flecantly enhanced the tuber welght during both the years, Maxie
mm increase was observed under ks, which was significantly
superlor to k2 and ky in 1983-84. The difference in mean tuber

uvelght between k2 and k3 was also significant in 193485,

The effects of Interactions N xP, N XK, Px K, PxV
and K x V are given in Table 178,

The e¢ffect of N x P interacticn on mean tuber veight
was significant in the first year snd maximm tuber uelcht
was recorded under the combination ng pje The ¥ x K inter-
action on mean tuber welght was also significant in the first
year. Highest mean tuber weight was recorded under the treat=
ment ng kg whlch was on mr with n, k3» 1In both the years the
P x K interaction on mean tuber welght was significant. At all
the levels of P Lhe effect of K in Increasing tuber ueicht
was conspicous, but significant only upto kz 1e{rel. PXxXV
interactlon effect Indlcated that the resp.inse of v, vas on
par at all doses of P, vhile a significant decrease in mean

tuber welght vas observed in v, at the highest level of P,



Table 174, Effect of N xP, N X K, P Xx X, P xV and K x V interactions mean tuber velght
Treat- Py Py P3 Ky ) K3
ments
83=-84 8485 83«84 84~85 83-84 84-85 83-84 84~85 83=84 84=85 83=84 84=85
ny 194.04 195,47 199,70 194,91 205.62 193,41 168,43 173,90 212,18 200,00 218,80 229,88
n2 201,81 200651 211,99 199,27 210,87 207,97 168,41 177,41 230,42 210,82 225,84 219,53
ny 216,45 200414 204,10 193,63 207.77 189,20 173,53 168,27 220.23 203,78 234,57 210,91
Ky 160,02 163,59 174,74 173,74 175,61 182,25
]{2 222012 20798 221,27 203,11 219,44 203,51
k3 230622 224,54 219,77 210,97 229,21 204.81
vy 197.71 191,09 195,68 185,80 183,20 175,59 152.90 151,19 203,44 192,47 220.26 208,83
v, 210452 206632 214,84 206,07 232,77 218,13 187,35 195,20 238,44 217.26 232,54 218,05
8384 84=85
C.D. N x P 10,10 NS
N x K 10,10 NS
P x K 10,10 16.16
P xV 8425 13,20
KxV 8425 13,20
[

L
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A% regards K x V interaction, in both the years, mean tuber
welght of v‘.F Increased wlth higher rates of K application,
{

In the case of v, thls effect was seen only upte kz level,.

£e2+2:2 Lenath of tuber

The data pertalning to mean length of tubers at har-
vest, f£or 1983=84 and 1984+85 are given in Table 18a.

< The mean tuber length was signifilecantly hisher for the
variety v, in the above years, The levels of nitrogen
exerted no inflvence on tuber length in either of the years.
The rates of applled phosphorus alsc had no significant
effect on tuber length. Incrementsl dosages of potassium
upto k2 level, signifilcantly increased the tuber length in
both the years,

Effects of interactions N xP, PX K, N xV and K x V

on mean tuber length are shown ln Table 18b,.

The N x P interactlon was significant only in 1984-85
and maxlmm tuber length was recorded under the treatment
Ny pye The P x K 1nt.erac1':ion was signiflcant in the second
years At all lavels of P, the increased rates of K applica-
tion significantly emhanced the tuber lengthes The Kx V
interaction was significant during the Second year indicating




Table 18as Bffect of varietles and NPK on tuber

length =nd tuber girth

106

Tubexr length (cm)

Tuber glrth (cm)

Treatments

83-84 84~35 83=84 84-85
vy { Malayan=4) 15,21 13,80 8,31 8.07
v, (Sreevisahan’15.65 14.21 Bo59 8.24
CD s S S S
n, (50 kg N) 15,45 13,92 8439 8.19
n, (loo ® %) 15,46 l4.12 Be43 8,20
n, (150 * ") 15.39 13,97 8,53 8,07
Co NS NS 0.07 0.06
Py (50 kg ?205) 15,51 13,98 8.51 8,21
py (75 " % ) 15,32 13,90 8.44 8,08
py {100 " * ) 15.46 14,13 8440 8,17
cD NS NS 0,07 0.06
ky (50 kg K,P) 14.88 13,44 8,08 794
k, (loo *  *) 15.60 14,21 Be53 8,23
ky (150 % ") 15.81 14,36 8,73 8430
<D 0.18 0.21 0,07 0,06




Table 18b. Effect of N x P, P xx K, N x V and K x V interactions on length of tubers (cm)

Preate ny n, D, Ky k k
ments 83=-84 84=-85 83~B4 B84=85 83=84 84-85 83=84 8485 83«84 84-85 B3=84 B4=85
15,42 13,85 15,48 13,84 15,63 14,24 15,09 13,24 15,61 14,10 15,83 14,58
Py 15,43 13,91 15.42 13,98 15.13 13,83 14.79 13,36 15,47 14,10 15,72 14.25
Py 15,50 14,00 1547 14,55 15,41 13.84 14,78 13,72 15,72 14,41 15,83 14,25
vy 15,30 13.78 15,10 13,86 15,23 13,76 14,59 13,21 15,24 13,922 15,70 144,27
v, 15,60 14406 15,81 14,38 15,54 14,18 15,18 13,67 15.86 14,49 15,92 14,45
~ 83=84 B4=35
C.Ds for N x P NS 0036
Cb forPxK NS 0,3
Ch for N xV 0.23 NS
Cb forXKxV NS 0,29

LOT
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that there was significant increase in tuber length due to
hlgher levels of K in the varicty Vie In v, the effect vas
found only upto kz’

8,2.2.4 Garth of tubey

The data on mean ¢glrith of tubers at harvest for both

the years are presenced ln Table 18a.

In both the years the variety v, had significantly
higher tuber girth, The girth was found to luncrease ulth
increase in spplled nitrogen in 1983-84. AS regards phose
phoris, 1ncreased levels had no beneficial effect on tuber
glrth in elther of the years, Increcased rates of K gpplice=
tlon silgnifiecantly enhanced tuber girth in both the years.

Maximam tuber glrth was recorded at ks level.

The effeqts of dnteractions N x P, N x K, P » K,

P xV and K x V on tuber girth are shown in Table 18c,

The ¥ x P interaction on mean tuber gilrth was signifi-
cant in the first year and the positive effect of nitrogen
vas observed at all the levels of phosphorus, in promoting
tuber glirthe. During both the years N x K interaccion was
signlficant and K application enhanced tuber girth in conbina-

tion with all levels of N, P x K interaction was significant




Table 18¢, Effect N x P, N x K, P x K, P 2V and K x V interaction en tuber girth (cm)

Treatments P : 2 - _’p3 i 1 - kz - 1113
83-84 84-85 83-8B4 84-85 B3-B4 B4-85 B3-84 84-85 B83-84 84-85 B384 84-85
n 8,48 8.27 ' 8,35 8,06 8,34 8,24 8,11 8,03 8,40 8,19 8,68 8,35
n, 8e37 8422 Bi4l 8413 8,50 8,26  7e96 7,97 8,60 8427 8.72 8,37
ng B4GB B4l5 8,55 B,05 8,37 8,03 Bel8 7¢83 8,60 8,22 8,82 8,17
Xy 8,08 7:99 8,13 7,93 8,04 7,91
X, 8464 8.22 8448 8,13 8,49 8,33
Xy 8:31 8,43  ByT0 8,17 8,78 B8.29 _ _
A 8,46 8413 8,30 8,01 B,12 8406  8.03 7489 8,29 8,12 8,62 8520
v, 8,56 8,30 852 Bild 8469 8,29 3,14 B,00 8478 8.3 8,84 8.40
83-84 84=-85
.CD for N xP O.12 NS
CD for M x K 0,12 0.1l
CD for P x K .NS 0,11 .
CD for P xV 0,10 NS Riw!
CD for ¥ xV 0,10 NS -
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in the second year. Increase in tuber girth was noticed at
all the levels of P due to K gpplication upto k, level. The
effect of P x V Interaction on tuber girth was significant in
the first year and v, P3 reglstered the highest tuber girth.
Similarly the K x V interaction was also significant in the
£irst year. Botk the varieties indicated inerease lIn tuber
girth due to Increased levels of applied Ko Maximm tuber

girth was cbserved under v, k3-

4.2,2.5 Utilisation index (UI)

a

The data on effect of treatments on utilisation index
for 1983«34 and 1984=-85 are presented in Tzable 19a.

Significantly higher UT was reglstered for the vazxicty
v, d@uring both the years, Increased levels of nitrogen had
depressingteffect on UI, in both the years. Significantly
lowest UI was found at the highest level of nitrogen. In the
first year the increased rates of phosphorus signlficantly
enhanced the UI. Highest value for UL was recorded at Pge
In the second year, the increase in UX with increase lIn applied
P vas not significant. Incremental rates of potassium sppli-
cation: significantly enhanced Ul during both the years.
Txeatment ky resulted In significantly higher UI« The giff-
erence in UI betueen k, and k; was also significant.



Table 19a. Effect of varletles and NPK on utilisation
index (UTI)

Utildzation index

Treatments

83=34 84-85
Vi {Mal gy an-=4) 0.82 0,80
v, {Sreevisckham) 1,10 1,05
cD ] s
ny( 50 kg ) 1,07 1,05
n,{100 * ") 0«54 0,50
n3(150 wooM) 0.88 0.82
(15} 0.02 0.02
py (50 kg P,0:) 093 0.91
P75 " ") 0695 0,93
p3(100 u ") 1.00 0,94
CD G,02 NS
k(50 kg K,0) 0,69 0,68
kz(loo won o) 1.06 1,03
k3(150 AL 1,13 1,07

cD 0.02 0,02




Table 19b, Effect of N xV, PxV, KxV and P x K"Interactions on Utilisation Indext
V. v k k
Treatments 1 2 Iy 2 3
Q3=84 8485 83=84 84«85 83«84 84«85 83=84 84.85 83-84 84¢85
nz 0.‘92 0.91 1.22 1.19
n, 0,80 0,78 1,08 1,03
n3 Oe74 072 1001 0,93
pl 0480 0,80 1,05 1,02 0,68 0,66 1,04 1.03 1,05 1,05
P2 0035 0082 1.07 1.04 0.68 0.68 1.05 1.01 1.14 1.10
Py 0,80 0479 1l.19 1,09 071 0.69 1,09 1,06 1,19 1,07
Itl De58 0,58 0,80 078
k2 092 0,90 1.21 1,17
Xy 0,95 0,93 1.30 1,21
83=084 84-85
CD for 58 xV NS 0,03
CD for P x V 0,02 0,03
CD for K X'V 0,02 0.03 -
CD for P x K 0,03 NS 0o
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Interaction: effects P xK, N xV, P x Kand Kx V
on utilisation index are provided inm Table 19b,

The varlation? in UI due to N x V Interaction was
significant only cduring the second year, Both the varleties
had lower values of UI at higher levels of nitrogen. Influence
of P x V interactlon on UI was significant in both the vears,
In the case of v; maximum values of UI were attalned at p,
level, In vy significantly higher utllisation indlces were
regorded at P levels K x V Interaction effect on UI vad
also significant during both the yearss. The variety v, at
the highest level of K application registered maxlmum UI.,

P x K interaction was signiflicant only in the f£irst year,
Highest utilisation index was recorded for the combination

Py k3e
4.2-2.6 TOP Yield

The data on effect of treatments on top yleld £or both

the years are presented in Table 20a.

The cagsava varlety v, produced signiflcantly highex
top yield in both the years. The influence of nitrogen on top
vield was significant during both the years. Significantly
higher top yield was obtained at Bie The top yleld at n,
level was also significantly superlor to that of n;., In the
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Table 20a. BEffect of varietles and NPK on top
yield (t ha )
o . -l
Top yield ¢t ha
Treatments

B3-84 84-35
v; (Malayan-4) 8,98 8643
v, {Sreeviszkham) 9,03 8,49

cD S 5
ny (50 kg N) 7.89 7.33
n, (o0 * M) 9.22 8458
n, (150 * =) 9494 9,45
CD 004 0,05
Pl (50 kg ons) 8,97 Be42
Py (75 #» # ) 9,02 8445
p, (00 " " ) 0.06 8451

cp 0.04 NS
ky (50 Xkg K,0) 9,01 8443
k, (loo " ° ) 9,02 8446
kg (150 7 ") 9,02 8443

CcD NS NS




Table 20b. Effect of interactlons N x P, P x K and K i V on top yield (t ha )

Py P2 P3 V1 Va2
Treatments —
8§3=84 8485 83-84 B4=85 83~84 84«85 83—8'4 B4=-85 83-84 84-85
n; 750 7432 7.88 7430 7.89 737
n2 0,13 8,52 9426 8461 0427 8,65
n3 0,80 9.41 9,92 D¢43 10,01 952
kl 8,92 B, 36 8,97 3.40 0,12 8445 9400 8442 9,01 8.44
1:2 8,97 8.44 9,14 3,585 8495 8440 8499 8,45 9,05 8.47
]‘3 9,02 8,46 8,94 8,40 9.10 8459 8,96 Be43 9,09 8,54
83~84 84=95
CRfor N x P 0.07 NS
CDh for P X K 0,07 0,08
CD for Kkx V 0,05 NS

SIT
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first year the lncreased top yleld registered with higher rates
of P application was signiflcant. 5ignificantly highest top
yleld was obtained at Pye The difference in top yield betueen
P, and p; was also significant. The increased trend in top
yield uith higher levels of phosphorus observed in the second
year was not significant. 3Incremental rates of potasSsium
applicaéion had no significant effect on top yield iIn either

of the yearsSe

The data on effect of Interactions N x P, P x K and
K x V on top yield are predented in Tabla 20b,

The N x P interactilon on top yleld was signiflcant
during the £irst year. Increase in top yigld due to comblned
application of N and P vas observed at all the levels., Highest
top yleld was obtained at ny; pye The influence of P x K
interaction on teop yield was significent in both the years.
In the first year highest top yield was obtalned under the
conbination P, kpe But in the second year highest top yield
was recorded under the treatnent Ps ka. The K x V inter-
action effect on top, yleld was significant only during the
flrst year. The treatment v, k, produced maximum tpyleld,
though on par with vy kzo
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4,242.7 Tuber ¥ield

v

The dsta on the effect of treatments on the yleld ‘
of £resh tuber for both the years and the results of pocled
angzlysls are presented ln Table 2la.

The cagsava varlety v2 prodiced significantly higher
fresh tuber yleld in both the years, The average yield of

the above varlety was 9,43 t ha te

The effect of increased levels of nitrogen on tuber
vield was sighificant only in the first year. The levels
n, and n, were on par bat produced signlficantly higher tuber
yvield when compared to e In the second year there iras a
tendency for Increase in yield with increase in nitrogen
appllcation. The results of pooled analysis of tuber yieid
data showed that, the increase in yieid, due to nitrogen

application was sglgniflcant only upte n, level.

The influence of applled piiosphorus on tuber yiedld uas
"igignificant during both the years. The vield was found to
increase with higher levels of Po Results of pooled analysis
also shoued that there was significant increase in tuber vield
with lncrease in levels of Pa Response to potassium was signie
£icant during both years and tuber yleld increased with higher
rates of application. Pooled analysis of yileld data also
revezled similar trend.,
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Table 2la. Effect of varieties and NPK on tuber yield
-l
{t ha )

Tuber vield & ha -
Treatuents Auoer yied t Ay e PoOled

83=84 8485 Mean
v, (Malayan«d) 7433 6473 7403
v, (Sreovisakham) 9,94 8,92 2,43
jeis] 5 S =]
n, (50 kg N) 8,45 775 8,10
n, (100 LD 8470 7.82 8,26
ngy (150 " *#) 8.76 7491 Be34
Ch 0,16 S 0.10
py (50 kg P,0;) 8+ 31 7466 7498
py (78 " ") 8461 7.82 Se21
Pa {loo ¥ ® ) 900 8.01 8450
cD Q.15 0.15 0610
tl (50 kg K20) 6.19 5.74 5496
1{2 (lOO " " , 0455 8.70 9.12
kg (250 * v ) 10,17 9405 9461
ch 0,15 0615 0,10




Tsble 21b, Effect of interactions N x K, P x K, N xV, P x V and K x V on tuber yield (t ha™t)
Xk Ic k v. v
Treatients 1 2 3 - 2
B83=84 84~85 83=84 B4=85 83-84 B4=85 83=84 84=85 83=84 84-85
nl 6,13 5671 9433 B.62 9480 8,91 7626 5“.68 964 8.81
n, 6e 21 5.76 9,63 B,66 10.25 9,05 7636 6473 10,04 8.91
ng Ge20 5.73 0,65 8.81 10445 9420 7.38 6478 10,15 9,05
Py 6607 5450 9437 8,64 9,49 B£.83 7020 6,69 9442 8,63
Py 6,08 5469 9.54 8.60 10,420 29,17 760 6.88 9,62 876
Pa 6e44 6,02 9,75 . 8.86 10.20 9.15 7.21 6463 10,79 9,38
v 5422 4484 8424 7«55 8¢54 7480 ,
83=84 84=85
CDfor N x K 0,26 NS
CD for P x K 0,20 NS
CD for N xV 0,22 NS
CD for P xV 0422 0,21
CD for KXV 0,22 0,21

61T



The data on Interaction effects N x K, P x K,
NxV, PxVandKxV on tuber yield are presgsented in
Tsble 21be

Te N X K interaction significantly influenced the
tuber yield in the first year. Effect of K in incressing
tuber yleld was evident at all the levels of R, Maximm
tuber yleld was obtained at R k, but was on par vith n, ]:2.
In the second year the N x K interaction effect was not
significant. In the case of P X K Interaction also a similar
result was observed. In both the years the varieties vere
found to interact vith P and K, vhile the ¥ x V interaction
wae Seen only in 1984-85, The resgponse of v, was gimilar
at all levels of N trieds But v, showed an increase in yield
with higher rates of nitrogen spplication., Similarly in the
case of P and K also v, responded upto the highest level, unile
v, responded only upto the mliddle level,

4e2.3 Quality Attributes of Tubers
4.2.3¢1 Starch content

The data on starch content of the tubers for 1983-34
and 1984-85 are present in Table 22,



Table 22, Effect of varieties and NPK on starcdh and
HCN content of tubers
5 g HCH

Treatments tarch (%) (/ﬁ g/g)
. 83-84 B4=85 83u84 84«85
v, (Malayan=4) 78,73 79,69 54,30 54,70
v, {3 reevisakhanm) 78,02 TBe98 55424 G607

¢D 5 s g B
ny (50 kg W) 78e64 T9442 53,06 52,81
n, (00 & ") TBeTl  79¢53 54467 56,11
n3 (150 u H) 78.38 79.05 56.58 57.25
(53] 0,08 NS De32 0.58
p, (50 Xg P,05) 78663  79.92 54,83 55,17
py (75 7 0 ) 78650 79414 54,67 54,97
py (lco ™ ) 78.60 78,94 34,81 56,03
CD 0,09 0.43 NS 58
k; (50 kg K,0) 78421 784,53 57,53 57,97
k, (oo * ) 78669  T9453 54436 55,28
ky (350 " ") 78.82 79,54 54442 52.92
co 0,08 0447 0.32 0,58

[
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ﬁﬁrmg' both the yeéﬁs; ”t.hlc.a‘st:‘érd:l‘ content 'iﬁjvariety
vy was sig.nifiéant.l&- higher -than‘t-hat ok Voo 'Ihe j,gtfi'uence
of. nitr;)één on starch content was significant only during the
first year, MNitrogen application at the hidhest level produced
significant Qepressing effect-on starch contént.of tubérs,
Increased rates of phosphoxus putritlon was found to ‘reduce
starch content of tubers auring both-the years, Effect.of
potassium on starch content was sigﬂificant arring both the
years, ‘In-the £irst year there was significant increase in
starch content with'increased levels of K application. In
the second year k, and k, were on par but superior to k; in

starch content of tuberSs
4¢2.3.2 HCOY content of tubers

The data on HQI content of tubers for 1983=-84 and

1984+85 are given in Table 22. -

The tubers from varlety vy had significaﬁtly lower Haq'
.c.:falx}'tle!nt t~zi;ex_1. cgnpared-vz during _b{oth the years, Nitrogen
gpplication at higher levels eigxziﬁiuantly_ increased the HW
content An both the years. Mexdlmim HQN cgntent was récorded
at n, level., The effect of dQifferent levels of phospij;or.us on

HQN content was not Significant during the first year. In



the second year signiflecantly hicher EQI content was found
at P, levels However, p; and p, were on par, The influence
of potassium on HN content was significant in both the

years, an increase in K was found to decrease the HON content,

4¢2.4 Growth analysis
4,2.4.,1 Dry matter production and distribution

4¢2e4e2¢ Leaf dry matter

The data on leaf dry matter during various grouth
stages in 1983-84 and 1984=85 are given in Table 23,

During the year 1983-~84 the varlety v, produced

higher leaf dry matter at all the stages of. growth, except

at harvest stage., In the year 1984=85 the Increage in leaf
dry matter reglstered for the variety v, was not sionificant,
except ak 240th day. Increased rates of nitrogen gpplication
significantly emhanced the leaf dry matter production at 211
stages of growth during both the years. Leaf dry matter pro=
Quction was significantly high at n, level. The dncrease in
leaf dry matter recorded at R, level over n, was alsc significant,
In the £irst year, the effect of P on leaf dry matter prodic-
tlon was signifiecant only at the initial stages, At 60th
day there was significant increase in leaf dry matter uith
increase in levels of phosphoruse %he increase in leaf doy

matter noted at e level was significant at 120th day and



Table 23, Effect of varleties and NPK on ledf dry matter (g plant-l) at various growth stages,

60th day 120th day 1g0th day 240th day At harvest
Treatments 83-84 B4ub5  03-804 BA-85  B3-84 BA~E5 8383 8485 053-84 84-65
v, (Malayan-4) 10429 17,93 57,68 55,15 75489 T2.74 62,44 59.84 48,54 45,73
v, {Sreevisakham) 19,67 18.05 58,84 55,45 76e77 73430 62490 B0,47 48,86 45,90
cD s NS 8 NS s NS s S NS NS
n; (50 kg N) 17,18 16,36 30,86 37,46 55,88 52,66 42,42 40,23 29,10 26.18
n, (lco " ) 18,98 18,33 62,56 57,01 80e31 76439 67,54 64,77 53,25 50,53
n, (150 " ) 22,27 19,28 7237 T71.41 92,80 90401 78405 75,47 63,75 6073
¢D 0,18 0,47 027 0,74 035 0673 0622 0,24 0e44 0426
py (50 kg P05) 19.13 17498 58,12 54,64 76464 73,21 62447 60,02 48460 45,69
py (73 * )} 19,56 17.B0 58,64 55,34 76010 7291 62,93 60,18 48,56 45,78
py (00" ) 10,75 18,19 58,02 55,92 76425 72,94 62461 60620 48,93 45,97
cp 0.18 NS 0627 0474 0.35 NS 0,22 NS NS WS
k) (50 kg K0) 19425 17429 57,47 54¢14 75414 71,73 61,72 59,10 48,08 45,08
k, (loo " *) 19,51 18,30 58,55 55,53 76451 73986 63,06 60,06 48,05 46409
ky {150 * ) 10,67 18,39 58,76 56422 77433 73,98 63424 6083 49407 46427 g
cp 0.18 0,47 0e27 0.74 0e35 0473 0e22 0424 0,44 0,46 ¥
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240th day in the eame yeare. In the second year, the effect

of phosphorus on leaf dry matter was sicnificant only at 120th
day. At this stage maximm leaf dry matter was produced at
Py level, The influence of potadsium on leaf dry matter pro-
duetion was significant at all stages of growth in both the
yearse At most of the stages highest leaf dry matter was ree-
cordec‘l e;t ko, However in the later phases of grouth, k, was

on par with 1:2. in leaf d&ry matter production.

In general the leaf dry matter increased conéiderably
after 60th day and attained high values by 180th day. AaAfter
180th Qay leaf dary matter exhibited a tendency to decliney
during both the years.

4024403 Stem dry matter

The data on stem dry matter at dlfferent stages of

growth for the tuo years are presented iIn Table 24e

In both the years the variety v, recorded significantly
higher stem dry matter, at all the stages of grouth, Incre-
mental doses of nitrogen significantly enhanced the stem Qry
matter production at a2ll the phases of growth during boch
the yearse Highest level of nitrogen resulted In maximum
stem dry mattier productlon.



Table 24, Effccot of varleties =nd NPK on Stem dry matter (g plant'l) at various growih stages

Preatments 6oth day 120th day lsgoth day 240th day At harvest
83-84 84-85 83-84 B4~85 B3=84 84~85 83-84 84~85 8384 8485
v; (Malayan-4) 11,84 11,21 103,36 101,39 127,01 124.00 2320.80 220.41 232,00 221,50
v, (Sreevlsskham) 12,00 11,35 107,26 104,14 128,11 125,10 232,04 221,35 233,17 222,45
cD 5 5 s s S 5 5 S S S
n, (50 kg ) 11,03 10.56 95,05 92.38 122,39 119,26 216,82 205,97  218.00 207,19
a, (100 * ") 11,91 11,31 103,82 102,32 128,14 125,18 232,47 222,50 233,61 223,49
n, (150 * ™) 12,81 11,99 117,05 113,51 132,15 129,21 244,89 234,17 246,14 235,25
CD Oell 0,14 0.87 0,74 048 0.51 De23 0466 0,63 0,66
py (50 kg P,0y) 11,96 11,30 105,15 102,11 126,91 122,06 231,31 220,67 232,22 221,61
p, (B " ") 11,84 11,20 105,36 103,32 127.39 124,27 231,44 220,97 232,94 222,00
py (100 ® * ) 11,56 11,35 105,42 102,81 128,39 125,32 231,50 221.00 232,58 222,32
@ NS NS NS 0.74 Oe48 0,51 NS NS 115 NS
ky (50 kg K0) 11,55 10,98 104484 102,28 126.44 123,63 229,98 219.39 231,25 220.44
k, (oo = ") 12,08 11,42 105,47 102,86 127,98 124,89 231,75 221,03 232,83 222,24
ky (150 " ") 12,12.,11.45 105,63 103,05 128,256 125.13 232,61 222.22 233,67 223.25
cp Oell G014 NS NS 0.45 0,51 0,23 066 0.63 0,66

[
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The effect of phosphorus on stem dry matter was mot
significant at most of the stages during both the years. But
at 180th day, increased rates of P slgnifieantly increased
the stem dry matter. At the later phases of growth there
was a tendency for increased stem dry matter productlon at
the higher levels of phosphorus application. The influénce
of potassium, on stem dry matt,er was significaqt at all
phases, except at 120th day in both the years. At 60th day
and 180th day k, and k, were on par but signiflcantly superior
to kl' At the subsequent phases of growth ka produced signi-

£icantly higher stem dry matter.
442+4¢4 Root dry matter

The data on root dry mavter at variocus grouth stages
for 1983«B4 and 19684=85 are presented in Table 25.

Significantly higher root dry matter was cbserved for
the varlety v, at all stages of growth during both the
yearse The effect of nltrogen on root drxy matter was s:LgAn;L-
£leant only at 60th day during both the years and maximum
values were recorded at ng levele Increased levels of
phosphorus significantly enhanced root dry matker at all
phases of growth, except at 60th day in both the years.
During the initisl phase root dry matter increased only



Table 25, Effect of varletles and NPK on root dry matter {g plant"l) at various growth

st aged.

Troatments 60th day 120th day - 180th day 240th day at harvest

: D3~84 54=85 - B3=B84 Ble85 ' 83«84 84~85 ~ 83-84 84-85 83-34 B4=85
v, (Malayan-d) 10.75 10,68 78445 69,81 _ 113,66 110,49 194,68 190,09  226.47 210,51
v, (Sreevisakham) 11,12 10,97 85,13 80,31 153,73 143,89 259,77 248,38 297,79 277.41

) ’ S s s s s s s s s s
n; (50 kg N) 10,78 10.69 78,59 75425 131,74 12730 223,57 217,83 257,83 240,45
n, (0o » ) 1089 10.76 80.79 7533 134,07 128,29 230,84 221,31 263,17 243,07
ng (150 " ~°) 11,13 11,04 78,50 74,61 135,28 125487 227,27 218,57 265433 248.36
cD " 04,16 0,19 NS NS NS NS NS NS NS NS
py (50 kg P,0;) 10488 10477 78460 74,97  128.25 123.63 219,35 210,79 251,56 235,62
p, (75 * n ) 10,92 10,86 82,22 76.96 132,98 126.89 226,10 218,38 260.06 242,65
py (100 ® ") 11,01 10,85 77.06 73.26 139,91 131,04 236,23 228,53 274,78 253,61
cD NS NS 3,10 2,45 4,10 5,19 9,0l 9,33 9.65 11,40
k, (50 kg K,0) 10,52 10,37 58493 54,73 06438 05,71 ., 163,56 155,76 187,82 180438
k, (1004 * ) 11,29 11,07 87492 85,92  147w4a 140,65 353,03 243,60 290,20 270,68
ky (150 * * ) 10,99 11,05 91,03 85,25 157427 145,70 265,09 256,33 308,35 48,52
cD 0.16 0,19 3,10 2,45 4,10 5,19 9.01 9:33 0,65 11,40

(6N
2
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upto P, level, But at later stages root dry matter increased
uith increased rates of P appllcation. The effect of
potassium in promoting roct dry matter production was Sigfile
f£icant at all stages of growth during both the years. (I'ig.6)-
At’60th day higher root dry matter was recorded at k2 1evel.
At the subsequent stages root dry matter was found to increase

with Increase in K application.
442.,4,5 NRet assimilation rate (NAR)

The mean values of NAR recorded at the active growth

phases in 1983«84 and 1984-85 are provided im Table 26,

The variecy v, registered significantly higher NaR
at all the phasgses of growth during the sbove years., Higher
levels of nitrogen had depressing effect on net assimilation
rate, at all the phases of growth, during both the years,
Similarly increased levels of phosphoxrus also had no beneficial
effect on net assimilation rate at varlous phases of grouthe
Higher rates of potassium nutrition slgnificantly ephanced
the values of NaR, at all stages of growth during both tho
years. Highest values of NAR were recorded at ka level during
the actlve phases of tuberisaticn, Howevexr the difference

between k, and k, in net assimilation rate was not significsnt.
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Table 26. Effect of varieties and NPK on net assimilation rate (g m 2 day-l)

Prestments I Phase I Phase IIX Phase |
- 83-84 84-85 83-84  84-85 83-84 84-85
v, (Malayan-4) . 8,17 401 1,11 1,08 2,14 1,65
v, (Sreevigakham) de43 4433 1,39 139 288 1,73
cO 8 S 5 L 4 8
n; (50 kg ) o 4:86 4482 1,68 1459 2484 2355
n, (1co v ») 4423 3:9% 1,11 1,21 2021 1,42
ngy (150 " ) 3682 3,77 . 0486 0,21 1,88 1.1
CD i ‘0“."29 0 9.35 0 . _15 0_.‘12 09‘_19 t 0 ,'18
p; (50 Iig P,O;) 4435 402k 1429 1,19 235 1460
PZ (75 ¢ ") 4435 4527 1.22 1.25 2432 1__.‘80
Pa (ico ") 4420 4.91 1'0.24 1.27 2620 ' 1.‘04.67
ch NS NS RS NS 0,19 NS
k; (50 kg K.,0) 3,99 3,88 1,07 1,08 1,99 1,48
ky (o0 ®  w ) 4446 4,28 ) 1,25 2044 1,72
kg (150 " ") 4046 4o 34 1,37 1,37 2,50 1,88
CcD | 0629 0435 0,15 0.19 04,19 0418

0cT
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4.2.4,6 Crop growth rate {OGR)

-

The mean values of CGR cbtained during active grouch
phases in 1983-84 and 1984-85 are presented in Tsble 27.

Higher corop growth rate wa® observed for the vavilcty

Va2

{60 o 120 days) increase in levels of nitrogen significantly

at all the phases in the above years. At the £irst phase,

increased the CGR during both the years. At the second phase
(120 co 180 days) the effect of nitrogen was not significant
on crop growth rate, In the subsequent phase {180 to 240 days)
during the first year, n, and n, were on par, but significantly
superior to n;. In both the years at the first phase, the
effect of phosphorug on OSR was Significant, Significantly
higher O3R was zecorded at Py level at the above phase. Aat
the second phase, the effect of phosphorus was significant,
only in the first yeare At this phase P3 resulted in meximum
CGR., In the lasc phase the influence of phosphorus on CGR

wz8 not significant. Potassium exerted marked influence on
CGR at all the phases duxring both the years. At kl the GR
vas significantly lower to that at other levels. ac most of

the phases, k4 resulted in higher @GR, but was om par with Ic?_.
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Table 27, Effect of varletles and NPK on crop growth rate (g m 2 day™>)

Proatmenc s I phase II phase 1IIT phase
83-84 8485 83-84 84-85 83-84 84-85
vy (Malayan-4) 3.98 3.82 1.66 1.72 3,53 2.27
v, (Sreevisakham) 4,32 4,19 2,19 2416 4,11 2450

CD s s s 5 S NS
n; (50 kg N) 3459 3.62 1.98 1,92 3,61 3040
n, (0o * ) 4430 3,93 1,01 2.07 396 1,99
ny (150 " *) 4,56 446 1.89  1.83 3,89 1,75
CD Oell  0.13 NS NS 0627  0.28
p; (50 kg P,0g) 4,11 3,96 1,85 1.87 3.86 2422
p, (75 " ") 4,25 4,11 1,84 1,95 3476 246
py (200 * " ) 4,10 3,94 2,10 2400 3.84 2.46

cD 0.1l 0,13 0,10 NS NS NS
ky (50 kg K0) 3,70 3,60 1.58 1,61 3.29 2,04
k, (loo * ) 4e33 4420 2000 2+00 4,11 2048
ky (150" ) 4442 4,21 2,21 2,21 4406 2463
co 0s11 0,13 0el0 0,29 0.27  0.28

ol
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492,47 Tuber tlking rate

The data on tuber bulking rate at varilcus grouth phases
during 1983-84 and 1984-85 are given in Table 28.

The tuber bulking was higher for the variety v, at all
the phases in the @ove yearse The effect of higher levels of
nitrogen on tuber bulking rate was not significant during both
the years. Howevex, at the later phases higher ulking rate
wa8 cbserved with increase in nitrogen application. The
influence of phosphorus on tuber bulking rate wag signiflecant
only in the initial phases during both the years. 3In the first
phase maxlmum bilking rate was noted at Pge - But in the second
phase higher bulking rate was cbtalned at p, level. Increased
rares of potassium application enhanced the tuber mlking rate
at allaphasespexduept in the fourth phase of the second year,
The treacments k, and kz were on par but significantly superior -
to ky in tuber bulking rate, at the active phases of tuber
developmente

4e245 HNutrient uptzke
442e5,1 Nitrogen

The data on plant uptake of niltrogen st dlfferent grouth
stages for 1983-84 and 1984-85 are given in Table 29.




Table Cs, Effc ¥k of varieties end NPK on alking rate (o c'iazy"l)

PreatreTts * phase 3T Phaso TII phace W phase
BietlA G4n85 S3a84 O4wt5 83«84  Bi=S5 Q384  C0esH
vy (alayonsd} 1404 098 0GB 0469 1,36 1.32 0453 Qe 24
vztsmvinelm&"ﬂ 1423 14158 1410 1,09 1,73 1. Oel2 CettS
ch g s, S € s s S [
50 kY M) - 1413 1,07 .85  olisy 153 1e88 ¢ 055 Ce37
nx{100 ¢ ) 1,16 1.07 0482 091 183 157 054 Qo
ny{iso * M) Led2 1,06 05 054 1456 1,57 CeH3 0450
cn ns Ns N3 H3 N3 §s NS ns
P{50 R P03 1el2 1407 0482  G.79 1453 1449 0e52 (V)
P2(75 & T3 1418 1,10 0,73 Cefl 1458 1,52 056 Vel
93(150 a ° 2 1!10 1,04 1.00 00,97 60 10_52 0._64 0.*‘53-
<o LA v i) 0404 Deld el NS s RS ¥ig
k(50 kg B0} O0e80 0,76 0463 087 1,12 1406 03 o ¥
ko100 1 T3 1,27 1,23 0.99 0,93 1,78 1,73 0.5 0e82
K,(250 % T ) 3,33 1,23 1,08 1,02 1,82 1.84 Ge72 Deld
€p GuD5  DeD4 Ooll 0,10 0el3 0,16 Oe12 ws

et



In the above years plant uptake of nitrogen uas signifie
cantly higher for the varlety vy than the varlety vy at all
the growth stagess The effect of gpplled nitrogen an the
uptake of this nutrilent at various grouth stages uas signlfl-
cant during both the years. Plant uptake of nitrogen sigmifie
cantly increased uith higher rates of N nutrition., Plant
uptake of nitrogen wass not signiflesntly affected by applled
phosphorus in the initilal stages during both tphe years. But
at lgter stages there was a tendency for increased uptdke of
nitrogen at higher levels of P and thia cffect was significant
at 240th daye An application of K upto k, level promoted the
plant uptake of He A further Increase in K did not increase

the N uptakes
402452 Uptake of phosphorus

The data on plant uptake of phosphorus at various grouth

stages in 1983-84 and 198485 are presented in Table 30,

The varietal difference in the uptzke of phosphorus was
not gignificant at the initlal stages of growth during both
the years.s The variety v, registered oignificantly higher
uptake of phosphorus f£rom 180th day to harveste Plant uptzke
of phosphorus was significantly influenced by the levels of
applied nitrogen at all sScages of grouth in the shove years,



Table 29. Effect of varleties and NPK on uptake of nitrogen (kg nat) & various

growth stages

s

Trestments 60th day 120th day 180th day 24oth day At harvest
83-84 84-85 83-84 84=35 B384 B4-05 83-84 B84-85  83-84 B84-85
v, (Falayan-1) 0438 8.90 38,58 36406 43,80 41 +65  49:89 48,76 45,85 43,69
v, (Srecvisatham) 9449 9,04 39,72 38ell 45,77 62489 52482 51434 48,83 46,34
@ s s s’ s 8 = "8 s s s
n, (50 koN) 8e52 828 30463 29,18 36,14 34460 43423 41426 39,32 36,69
n, (100 ") 9442 9417 40,82 35,55 45,05 43,68 £3,49 51,71 49,01 46.68
n, (150 *) 10437 9447° 45,99 44,89 53417 48,45 57,33 57418 53,69 51,67
cD 0409 0409 10,81 0,37 0,81 0,71 0455 0,62 0,51 0,71
py (50 kg P,0) 9,35 8,99 38,98 37.12° 44,00 42,34 5062 49.46 46,61 44,68
Py (T5 " %) 9484 8499 39,10 37,86 44,91 42,11 51,33 50,30 47427 44489
Dy (100 %) 0,47 8,93 39,37 37,64 45.45 42.35 G2,11 50,39 48,12 45,47
o N NS NS 0e37 0.8l NS 0455 0«2 051 NS
k) (50 kg K,0)  9¢33 8,74 36.98 35.07 42,80 40,52 48.26 46,75 44,13 41,75
K, (200 * %) 9,46 9,06 40,04 38,69 45,33 42,86 52,61 51,40 48,30 46,15
ky (150 ® ) 9,52 9,11 40,43 38,85 46,18 43.44 53418 52,00 49,59 47,15
@ 0409 0,09 061 0,37 0,81 0,71 0.55 0,62 0.51 0,71

LT



Table 30, Effect of varletles and NPK on uptske of phosphorus (kg ha™l) st various

growth stages

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

83-84 84-85 83=84 84-85 83«84 B4=85 83=84 B84-08 83=84 84~-85
v, (Malgyan-@) 0.96 0,91 4021 4,13 4,61 4.67 6.10 6,11 Geld 5,79
v, (Sreevisaskham) 0696 0,92 4427 4425 5409 4497 6679 65452 Ge9l 6449
CD NS NS NS 3 S S S S 8 S
n, (50 kg N) 0,50 0,86 3,62 3,61 4s26 4,26 5486 5,58 5,87 5.61
n, (100 * *) 0.95 0492 4,34 4,25 4494 4,91 6e55 6437 6465 6Gol6
ng (150 " ) 1,02 0,97 4,75 4.71 5,3 5,25 6493 7,00 Te05 6,66

0004 0,01 0,07 0,07 0el6 0.16 0e21 0,40 0.10 0.l19
p; (50 kg P,O;) 0e93 0,91 4,17 4,12 4,70 4.77 6e34 6,418 Dell 6407
P, (75 = v ) 0s96 0,91 4e28 4426 4.90 4,74 6044 6,19 6a51 6,416
py (oo * 0 ) 0.98 0,93 4,26 4,18 4495 4490 6456 6457 6456 6,19
cD 04004 0,01 0s07 0,07 00,15 NS N5 NS 0.0 NS
k, (50 kg K)0) 0.95 0.88 4,05 3,93 4441 4,41 5.75 5483 573 5048
k, (loo * ") 0¢85 0,93 4034 4430 4490 4,96 6467 6,44 6,81 6,37
kg (5o " =) 0,96 0,93 4433 4,33 5,14 5,04 6693 6,67 7,04 6,58
CD 0,004 0.0L 0,07 04,07 0el5 0416 0e21 0,40 0.10 0.l1%9

LeT
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Significant increase in uptzke of phosphorus uas cbgorved
vith Increased rates of nitrogen application and maximam
values were recorded at n; levele Application of P Signifi~
cantly Influenced the plant uptaske of this nutrient in 1982=
84 at all stages of growth except ot 240th day, vhile ln
1984~85 the efieck vas evident only at the initlal grouch
phases, Potagssium appllcation upto Icz level enhanced P uptake
at all stages of growth; a further increase in K was not

effectives
4,2.,5+3 Uptcke of potassium

The data on plant uptake of potassium at different

growth stsges in 198384 and 1984=85 are presencted in Tsbie 3l.

During the &hove years, the varlety v, registered higher
plant uptake of potassium at all the growth stages. Hicher
rates of nltrogen fertillisaticon, significantly enhanced plant
upt zke of potasSsium at all Stages of growth Quring both
the years. Maximam uptske vas reglscered at n, followed by Bye
Phasphorus spplicatlon at higher rates, had a tendency to
promote uptake of potassinm. At most of the stages the dbove
effect was significant and maximum uptake values were recorded
at p, level., Increased rates of potassium application slgnifi-
cantly influenced the uptake of this nutrient ac all steges of

growth, during both years. At most of the stages meximam



Table 31, Effect of varigties and NPK on uptzke of potagssium (kg ha'"l) at

various growth

stages
Treatments 60th “day 120th Qay 180th day 180th Qay At harvest
83-84 B4=G5 83-34 B84-85 B83-84 B84-85 83-84 B4~85 8384 84-85
v, (Malayan-a) 8.51 8402 38426 3428 48,26 46,96 59,05 56495 56467 52,75
v, (Sréevisakham) 8457 Bell 40421 36426 5326 51¢53 66,76 64428 63,99 60,23
Ch 3 S S S g S s = 2] S
nl (50 kg N) 783 754 34,02 31,05 46.78" 45,41 . 57.93 55,10 540‘23 52,70
n, (100 » %) 8458 2413 30,98 35450 52,13 49438 64,37 62,13 61e63 56,60
n, (150 * ) 9421 8,52 4385 39,26 54,24 52.94 66441 6466l 65,13 60,17
cD 0004  0el2 0459 0038 0,84 2454 1438 1425 1425 1,40
p, (50 kg P,07) 8453 8,05 39,11 35,06 49,97 48430 61,95 59,76 59.17 55,54
P, (7 o ) 8453 8,02 30¢77 464 51,16 50430 62,79 60.35 59,61 56,68
py (100 * = ) 8456 8412  38.97 3/Bel2 " 52,02 49,05 63,97 61,72 62,21 57,25
co NS NS 0u59 038 0,84 N5 1,38 1.25 1,25 Ng
k; (50 kg K.0) Be37 7,76 35,55 32,16 45,67 44498 55,04 52.10 51,54 49,53
k, (loo " ®) Be54 8420 40461 36e77 52,67 51,48 66424 64e26 63,75 58,94
Ky (150 % %) 8471 8,23 41469 36,91 54,81 51,34 67443 65,48 65,70 60499
0004 0,12 050 0438 0484 2,54 1,38 1,25 1,25 1,40

6LT
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uptake vas recorded av the highest level of K application.
4,2.6 Aavailsble nutrients in the Soll
442466l Avallsble nitrogen

The data on effect of treatments on avallable nitrogen
content of the soll, after each crop year is provided in

Table 324

The cassava varleties dld not show any significant
effect on the available nitrogen content of the soll in the
first years However, after the second year's crop signifie-
cantly louer values for avallable nitrogen content uvere re-
corded in plots under Ve Avallable N increased with Increase
in applied . No significent effect of applied phosphorus
was observed in the first years But in the second year, at
higher levels of P significant reduction in available N ias
obsgserveds In both the years lncreased rates of K fertiliza=
tion signiflcantly increased the available N status of the soll.
Higher avallsble N content vas registered undex k3 daxring both

the yearse

4020602 Avallable phosphorus

The data on available phosphorus status of the soll,
after each yeard' crop are provided in Table 32.



Table 32 Avallable nitrogen, phosphorus and petassium (ky ha-l)

Avallable nitrogen Available Phosphorus Avallable Potassium

Tregtment s

83-84 84=85 83-84 84~85 83=~34 84-85
v, (Malayar4) 169,89 173426 29,46 31,48 80431 82,03
v, (Sreevisakham) 170,11 172457 29,18 31,26 80,46 824,49
CD s =] NS RS NS kS
n, (50 kg N) 158,85 163,36 29,30 32,19 81,22 83,73
n, (lco * ) 170,44 172.77 29467 20,87 80,04 82,19
n, (150 " *) 180,71 182,62 28,98 21,04 79,89 80,85
cD 0.79 Ded6 NS C,.68 NS 1,62
Py (50 kg P,0;) 170,23 173457 19,94 22,01 80,53 82.23
py (75 " " ) 169.88 172,59 27.88 0676 80,51 82,25
py (oo * ™ 169,89 172,60 40413 41,433 80412 82,29
CcD NS 0.46 0.88 Ce68 NS NS
k; (50 kg K0} 168,17 172,40 20440 32,08 62427 64,16
k, (100 " ") 170,66 172,65 29,13 31,59 84458 86,92
ky (150 * " ) 171,17 173,71 29,42 30444 94,30 95,68
(3] 0.79 0. 46 NS 0.68 1,58 1,62

+
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Both the cassava varieties did not exert any influence
on available phosphorus content of the goll. 3In the £irst
year the avallable P status was not influenced by levels of
N. In the second vear availzble P status decreased in plots,
under higher levels of nltrogen. In both the years the availa-
ble P status of the goll enhanced, with increaselrates of P
fertilizers, The effect of applied potassium on avallable P

was simllar to that of nltrogens
44,2,643 Avallable potassium

The data on availcble potassium content in the soil
after each years crop are furnished in Table 32,

The cassava varietles had no significant effect on the
avallable R status of the soll., Higher rates of applied
nitrogen had no effect on the avallable K status of the soil
during the first year., However, in the second year at n,
level, sicnificently lower value for available potassium ywas
observeds The avallable K status of the s0ll was not infiu
eniced by the lfevels of phosphorus fertillsdation during both
the yearse Signiflcant increase in availasble K status of the
s0i)l was recorded cduring both the years wich increased levels
of R applicatlon. Maximm content of available K vas observed
at k4 level, followed by Kye
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4.7 Correlation studies
4,701 Correlation between yleld components and yield

Simple correclatlons were worked out between yield
components like number of tubers, maan tuber weilght length
of tuber, girth of tuber and utllisation index with yidld
for 1983-84 and 1984~85. The corrclation matri:ces are

presenced in Tables-33 and 34,

It may be observed that, number of tuber{ mean weicht
of tuber, length of tuber, girth of twber and utilisation
index had significant possitlve correlatlon ulth tuber ylelds
daring both the years.

4.7.2 Correlation betuween uptake of nitrogen, phosphiorus,
T potassium and yield

Simple correlatlons uorked cut betueen plant uptake of
nitrogen, phosphorus and potassium {at harvest) and tuber
yleld are presented in Tsble 35,

It may be seen that there was~ significant pcéitive
correlation between uptake of the =bove nutrients and tuber
Yieldl



Table 33, Simple correlstions among tuber yileld and yileld components (1983=84)

Tuber Number fTuber Length Glrth UtllisailOn

yield of weight tuber of Index
tuber tuber
Tuber yicld 1 0,8496%% 0,8403%% 0,7267%% 0,7695%% 0,9270%*
Nunlber of tubcrs 1 0. 4492%% 0,5246%*% 0,4618%% 0,8160%
Tuber welght 1 0,7492%% 0,8458%* 0, T74B7**
Length of tuber i 0,6718%* 0,7178%%
Glrth of tuber 1 0,,6758%*
Ueildgation Index i

** Significant

ViT



Table 34, Simple correlatlions among tuber yield and yileld components (1984«85)

Nunber Tuber Tuber Tubexr Utlllsa—

of welght length girth +ion

tubers Index
Tuber yield 1 0,8603%*%  0,7196%* 00,6687 0,7010%®  (,8074%*
Number of tubers 1 0e3620**  043552%%  0,5083%*  0.7506%*
Tuber welght 1 0e8539%%  0,6845%%  0,6445%%
Leugth of tuber 1 0.6889%*  O,5917**
Girth of tuber 1 0. 7051%*
Utlllsation Index 1

** Sianificant

GtT
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Table 3B« Simple correslatlon between tuber
vleld and uptake of nvetrients

1983-84
N - uptake 0,4782%W
P = uplLake 0.8514%*
K = uptake 0.8673%%
1984~85
N = uptake 0. 4151%%
P - uptake 0.,79E0%*
K -~ yptake D.8861%%

*% Significant
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4,73 Path coeffloient analysis of yield components on yield

Path coefficient analysis also was carried out by
taking yield as the dependent character and the yleld com=
ponents 1ike, mumber of tubers, mean tuber welght, length
of tuber, girth of tuber and the utilisation index as indcpen=
dent characters {causes), The results obtained for 1983-84
and 1984=85 are presented in Tables 35 and 36 respectively.
Toe graphs depleting the czuse and effect relationship are
also presented in Fig. 7 and 8.

Maximum direct effect on tuber yield was due to the
nunloer of tubers (53%) during both the years, The correlas
tion of number of tubers with tuber yield was 85%, of vhlch
the direct effect vas 53% and the indirect effect vie mean
tuber weight, tuber length, tuber girth and utillsation
index was 32%. Tne maximm indirect contribution to the
nunber of tubers was through mean tuber ueight (23%) In the
£irst year, vhereas in the second year it was through the
utilisation index (21%). Wext to nunber of tubers, maximm
direct effect was exerted by mean tuber uvelght, though the
magnitude was 1less in the second year. The correlaiions
between mean tuber uelight and tuber yield wexe to the tune
of 84% and 72% respectively in ihe £irst and second years,
but of thls the dlrect contribution was 51% in first year

and about 30% in the second years




Tsble 36. Direct effects, Indirect effects and correlation coefficicnts of
yield conmponents con yieid (1983=-84)

No, of Mean Length of Glrth of

tuber welght tuber tuber urI
of tuber
XI X2 X3 X4 X5
Xi 00,5325 0.2282 ~0,0119 0.,0191 00,0817 08496
X2 042932 04,5082 -0,0170 0,033 00,0748 08403
X3 042791 Qe 3807 =040227 0,0278 0,0718 00,7367
Xa 0462459 0.4298 -0,0152 0,0414 00676 067695
X5 0e4349 O, 3804 -0e0183 00,0279 0.1001 0.19270

Note: The dlasgonal values show the direcect effect and
the off diagonal values indicate the indirecc
effeckt,

8T
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Table 37, Direct effects, indirect effects and correlation coefficimts of
vicld components on yicld (1984-85)

Nos Of HMeant Length Girth of

tuber weight of tuber v IU I
of tubker tuber
xi X2 X3 x4 b3
xi 0.,5250 0,1078 0,0267 =-0,0098 0,2106 00,8603
X3 00,1865 0,2543 0,0751 ~0.0132 0.1660 0.6687
X4 042669 002038 0,0517 -040192 041578 0,7010
¥ 03940 00,1919 0.0444 ~0,0135 Oq 2806 0,8974

Note: The diagonal values show: the direct effect and
the off diagonal wvalues indicste the indirect
effect.

6T
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During both the years the utilisation index (showed

very high significant positive correl stiond with tubex

yield, though its Alrect effect was less especlally in the
£irst year., Its indirect effect on tuber yleld via number
of tubers and mean tuber welght was conspicously high, The
dlrect effecte of other yileld components were very less but
they influenced the tuber yield mainly via number of tubers
and nean tubezr weldht, The Indirect contribution of Grillsge
tlon index via other £actors ramged f£rom 17 to 21% 1n second

year vhlle it was only 6 to 8% in first year.



DISCUSSION



5, DISCUSSION

The results of studies conducted to evaluate the
production potential of cassava intercropped in coconut
gardens are discissed in this chapteres

5.1 RExperiment A

Effect of different plant populatlon and grouth regula-

tors on cagsava intercropped in coconut gardens.
Selsl Growth characters
5.1.1,1 Plant height

The cassava varlety Malayan-4 was signlficantly tallex
than Sreevisakham at the later Stages of growth dquring the
first year. This trend was seen during the second year also,
This varistion in plant height msy be die to the imherent
morphologlcal differences between thems Inerease in planting
density significantly reduced the helght of cassava plants
during both the years. Maximum supression in plant height
was observed at the closest spacing of 60 x 60 cme Redaction
in height of cassava plante intercropped in coconut gardens,
on account of dense planting was reported earlier alsc (CICRI,
1979),



The effect of cycocel in redueing plant helght was
significant guring both the years, particularly at the higher
concentration. Supresslon of vegetatlve grouth due to cycocel
treatment has been reported by Bumphries and Dyson (1967) In
potatoes and by Shashikala Khanna et al. (1980) 4n swect potatoes.
Follar treatment with ethrel at 1000 ppm also suppressed the
helght of cassava {(Table 3a), which is in agreement uith the
£indings of Mathukrishnan et al. (1976). The reductlen in
plant helght may be due to inhibition of cell division and
alongation of subapical meristem as stated by Sen and Sen

{1968),
Selele2 Humber of nodes and functional leaves plant™r

The varlety Sreevishskham had signlflecantly hlgher
nuwber of nodes during the active stages of growth daring both
the years (Table 4a). The number of functlonal leaves plant"l
wag also higher for the sbove variety at 180th day in the {irst
year and st all stages of growth in the Second year (Table 5).,
From these observations it 138 evldent that the variety
Syeevlsakham 1s capable of producing higher munber of leaves
and retaining the same during the actlve stages of grotrthe.

The cassava plants under the lowest planting density had

significantly higher nunber of nodes and functional leaves,,
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This may be que to the increased avallabllity of sun light
and relatively less competitlon for other growth factors at
wvider spacinge The effect of cgycocel at the higher concen=
tration in redicing the mumber of modes plant™' which 15 a
measure of total mumber of leaves plant’l, was significant
airing both the yearss Simllar cffect of cycocel on sueet
potato was reported by Blswas et al. (1980). None of the
grouth regulator treatments affected the murber of functional

1 at varlous stages of growth. This Indlcates

leaves plant”
that growth regulators had no significant influemce on leaf

retentlon in cassava.
5.1.1,3 Leaf area index

The data on leaf area index presented in Table 6 shou
that the varlety Sreevisskham was superior in IAL at most of

the stages of growth. The capacity of this variety in malntaine

ing higher leaf area index under intercropping in coconut gardens

was already reported by Ramanujam et al. (1984). The higher
LAY recorded for this varlety highlights the capacity of this
variety to produce higher number of functional leaves even

under the intercropping situationse.
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puring both the years, significantly hilgher LAI vas
observed with incresse in planting demsity. Maximim values
of LAT at wvarlous Stages of grouth were recorded by the clo-
sest spacing of 60 x 60 cm., This remult is in sgreement with
the findings of Enyl (1973) and CPCRI (1979). The gzowth
regulatorg had no significant effect on LAI at most of the
stages. Houever, at 240th dav during the first year and
120th day during the second year, cycocel at hilgher concentra~
tlon signlficantly lowered the IAI. This rediction in IAT
may be due to the suppressing effect of cycocel on leaf

prodaction.

5,1.2 Yield components and yileld

5.1.2,1 WNumber of tubers plant™>

The data on number of tubers plant"l

presentcd in
Table 7 clearly shouw that the varlety Sreevisakham produced
signif lcantly higher number of tubers &uring both the years.
In cassava, number of tubers plant'l is reckoned as one of
the important yleld attributes. Superiority of the above
varlety over Malayan=4 in producing higher mumber ol tubers
plant-l was observed by Ramanujam et al. (1984), From the
data on mean nunber of tubers plant_l it is obvious that

increase in plant popul stion significantly reduced the number
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3‘, during both the years. Reduction in

of tubers plant™
number of tubers plant™ at higher planting densities, observe
ed in this study is in conformity with the reports of Gurneh
{1973), Mohankumar gt al. (1975) and Goafrey-Sam-Aggrey(1978).
However, the growth regulators could not exert significent
influence on munber of tubexs plant"l, aaring both the years.
Indira and Sinha (1970) alsc cbserved that growth regulators
like TaA and €CC had no significant effect on munker of tubers

plant"]' in cassava,
5ele2.2 Tuber Weight

puring both the years, the varlety Sreevisskham was
significantly superior to Malaysn=4 in mean tuber welght (Tabie 7).
The ability of Sreevisazkham in producing large sized tubers
suggests the higher slnk capacity of the storage organs’ of
this varlety. It 1s seen that mean tuber welght was signifii-
cantly lowest at the closest Spacing. However, there uvas no
significant @ifference in tuber weight bstween plants at 90 x 90
cm ané 120 x 120 cm Spacings. Reduction in mean tuber velght
due to increase in plant popul;tion in cassavs was also re=
ported by Williams (1972) and £rom CIAT {(1973). The effect
of cycocel and ethrel was not significant on mean uveicht of
tuberss This clearly indicated that, these growth regulators,

at the concentrations tried were not effective in promoting
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translocation of assimilates to the storage organss,
Msthukrishnan ec al. (1976) also could not get any improve-
ment in tuber size of cassava éue to spplication of grouth

regulatorse
5s1e2e3 Length and glrth of tubers

From the data on mean length and girth of tubexs
presented in Tables 8 and 9, it is evidenc that the variety
Sreevisakham was signiflcantly superlor to Malayan=4 In
respest of length and girth of tubers. The tubers under the
highest planting density registered significantly lover
length and girth, during both the years, Imyi (1973) reported
that the redictlon in tuber Size of cassava assoclated with
plant populations beyond the optimum, was due to the decreased
rate of bulkinge The grouth regulators cycocel and cthrel
had no beneficial effect on slze of tubers in casgava znd
this result i1s In agreement uith the observations of Mistafa
et al. (1980) in suest potato.

5.1.2.4 Top yleld

The varviety Sreevisdtham produced fignifleantly higher
top yleld over Malayan-4 during both the years (Table 9a)e
Ramanu jam gt ale. (1984) also reported higher shoot drymatter
production for the above variety under inter eropping in
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coconut gardens., Increase in planting density signitlcantly
enhanced the top yleld during both the years and maximum top
yleld was obtailned at the closest Spacing of 60 x 60 cm.

Gunasena gt al. (1980) also got maximam drymatter yield from

dense planting of cassava in the Interspaces of coconut palms,

among the growth regulstors, cycocel at the higher
concentration rediced the top yield significantly. This
reduction in top yileld vag @Gie to the negative effect of cycocel
on plant height ané nurber of leaves., Inhibitory effect of
cycocel on grovth of aerlal parts In many crop plants has
been well documented (Lindly, 1973).

501,2,5 Utillisation index

During both the yeavs the verlety Sreevisskham had
significantly higher utilisation index (Table 10), The higher
utilisaticn index (roots shoot ratiod recorded for this
variety suggests its abllity for becter accumilation of
photosynthates in storage organs, even in the partially

shaded conditlons prevalent in coconut gardense

Yeilisation index vwas significantly lower at the
highest density of planting, Such £all in utilisation iIndex
was due to decreased sSlze of storage roous associated with
higher plant populction. This is in agreement uith the £indse
ings of Cock et al. (1977).
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among the grouth regulator treatments, cycocel at
higher concemtration enhanced the utillsation index, especially
during the £irst year. This may be due to the significantly
lower shoot growth observed in plants treated with cycocel,

54142.6 Tuber Yield

From the data on tuber yleld presented in Table 11 a
it 1is seen that the varlety Sreevisakham produced signiiicantly
higher tuber yleld over Malayan«~4 dzving both the years.
This result is in conformity with the observations of Jos
et al. (1980),

Significantly higher tuber yleld was obtained during
both the years f;:om the Spacing of 90 x 90 ams ‘The yield
Increase was about 43% and 47% respectively ac epmpared to
60 x 60 cm and 120 x 120 cm spacings. The varlety x spacing
interaction was also significant during both the years (Table
11b)s Sreeviszkham planted at 90 x S0 cm spacing, produced
maximim tuber ylelds of 9.48 t ha™ during the £irst year and
9,31 ¢ ha™t duxing the second yeare The varlety Malayane4
also produced maximam quantity of tubers at the spacing
90 x 90 cine

The effect of cycocel and ethrel was not significant
thouch the former at the higher concentration tended to enhance

the tuber yleld. The beneficlal effects of cycocel and cthrel



in promoting the yleld of tuber crops are attriluted to

their entigibberellinproperties (Melis and Van Standen, 1983),
In caSsava grown under partlally shaded conditions (as in

the present study) most of the photosynthates are used for
shoct grouth adversely affecting the tuber grouthe Excess
shoot groutih can be due to high levels of gibberellins in the
leuves, (Menzel,1980). The occurrence of microorganisms
capable of producing indole acetie acld and gibberellin like
substances has been reported to be preseni ulthin the rhizo=
sphexe of coconut palms, by Naly and Rso (1977). So in
casSzava intercropped in coconut gardens a very high level of
gibberellin like substances might have been present which
would have conbated the favourable cffect of cycocel and ethrel

creastnentse

54143, (uality of tubers

From the data on quality attributes (Table 12) it may
be seen that the variety Malayan-4 produced tubers with higher
starch content and iow HCHN. However the differences between
Malayan~4 ond Sreevisakham in starcn and HCN content, were of
very low magnitude. In both the years, the quality of tubers
under the highest planting density was poor as they had sigmie
£leantly louer starch % and higner HCN, This poor quality of
tubers is attrlbuted to the lnsufficlent £1iling of storage
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translocatlon of assimilates to the storage organse,
Mathukrishnan: gt al. (1_976) also could not get any improve
ment in tuber slze of cassava Gue to application of growth

regulatorse
51623 ZXiength and girth of tubers

From the data on mean length and girth of tubers
presented in Tables 8 and 9, it is evldent that the variety
Sreevisakham was signiflcantly superlor to Malayan=4 In
regspect of length and glrth of tuberse The tubers under the
highest planting demslty registered significantly lower
length and girth, Auring both the years, Enyi (1973) reported
that the reduction in tuber size of cassava agsoclated with
plant populations beyond the optimum, was due to the decressed
rate of bulking. The grouwth regulators cycocel and ethrel
had no beneficial effect on size of tubers in cassava znd
this result is in agreement with the observatlcons of Mistafa
&t al. (1980) in sveet potatoe

591.20_4 TOP Yield

The variety Sreevisdkham produced significantly higher
top yield over Malayan=4 during both the years (Table 9a),,
Ramarm jam gt al. (1984) also reported higher shoot drymatter

prodactlion for the above variety undier Inter cropping- in



157

coconut gardens. Increase in planting density signiflcantly .
enhanced the top yleld during both the years and masimim top
yleld was obtalned at the closest spacing of 60 x 60 cm.
Gunasena et agl. (1980) also got maximim drymatter yleld from

dense planting of cassava in the interspaces of coconut palmd,

_Among the growth regulakors, cycocel at the higher
concentration reduced the top yleld significaently. This
reductlon in top yield was due to the negative effect of cycocel
. ont plant height and number of leaves. Inhibitory effect of
cycocel on growth of aerdal parts in many cxop plants has
been well documented (Lindly, 1973).

So_lc 25 !JtiliSation Index

Buring both the years the varilety Sreeviszkham had
significently higher utilisation index (Table 10), The higher
utilisation index (root:s shoot ratlod recorded for this -
varlety suggests lts gbllity for better acaimilatlon of
photosynthates in storage organs, even in the partially

shaded conditlons prevalent in coconut gardense

Yeilisation Index was significantly lower at the
highest density of planting, Such £all in utilisation index
was due to decreased Size of storage roots assoclated with
higher plant populztion. This is in agreement with the f£incl
ings of Cock et al. (1977),
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among the grouth regulator treatments, cycocel at
higher concentration enhanced the utillsation index, especially
during the f£irst year. Tals may be due to the signiflcantly
lower shoot growth obderved im plants treated with cycocel,

5614246 Tuberxr y.‘l.eld

From the data on tuber yield pres'ented in Table 11 a
it is seen that the vardety Sreevisakham produced signiiicantly
higher tuber yicld over Malayan=4 during both the years.
This result is in conformity with the observations of Jos
&k at. (1980),

Significently higher tuber yleld was obtalned during
both the years f\x:om the gspacing of 90 x 90 cm. The yield
Increase was about 43% and 47% respectlvely ac compared to
60 x 60 cm and 120 x 120 cm spacingse The varlety x spacing
interaction was alsc significent during koth the years (Tzble
11b), Sreeviszkham planted at 90 x 90 am spacing, produced

maximm tuber ylelds of 9,48 ¢ ha ™+

daring the f£ilrst year and
9,31 ¢ hat during the second yeare The varlety Maleyan=4
also produced maximm quantity of tubers at the spacing

90 x 90 cme

The effect of cycocel and ethrel wag not significant
though the former at the higher concentration tended to enhance

the tuber yield. The beneficial effects of cycocel and ethrel



in promoting the yileld of tuber crops are attriluted to

their entigibberellin properties (Melis and Van Standen, 1983),
In casSsava grown under partlally shaded conditions (as in

the present study) most of the photosynthates are used for
shoct grouth adversely affecting the tuber grouthe Excess
shoot groutih can be due to high levels of gibberellins in the
leaves, (Menzel,1980)., The occurrence of microorganisms
capable of producing indole acetie acld and gibberellin like
substances has been reported to be preseni ulthin the rhizo=
sphexe of coconut palms, by Naly and Rso (1977). So in
caSzava intercropped in coconut gardens a very hilgh level of
gibberellin like substances might have been present which
would have conbated the favourable cffect of cycocel and ethrel

creastnentse.

54143, (uality of tubers

From the data on quality attributes (Table 12) it may
be seen that the variety Malayan-4 produced tubers with higher
starch content and iow HCN. However the differences between
Malayan~4 ond Sreevisakham in starcn and HCN content, were of
very low magnitude. In both the years, the quality of tubers
under the highest planting density was poor as they had sigmie
£leantly lower starch % and higner HCN, This poor quality of
tubers is attrlbuted to the lnsufficlent £1iling of storage
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cells, a8 most of the photosynthates were utilized for shoct
growkh dn plants at the highest planting deunsity. The eéfec\:
of cycocel and sthrel on quality attributes of caSSav; tubers
was not significant. Similar results in coleus were reported
by Indlra gt al. (1980).

542 Experiment B

The results of the experiment B -~ "Response tc giff-
erent levels of nitrogen, phosphorus and potassium by cassava

intercropped in coconut gardens” are discussed in this section,
5.2.1 Growth characters

Increased levels of nicrogen significantly enhanced
plant height at all the stages of growth, during both the years
{Table 13a). Tallest plants were found at the highest level
of nitrogen application. Influence of nitregen in promoting
the vegetatlve growth of plants is a well establisched fact,
Increase in height of cassava plants due to higher levels of
nitrzogen nutritlon have been documented earlier by Ngongi (1976),
Pillal and George (1978) and Nalr (1982). Significant increase
in plant height at thpe later stages of growth was observed
with inoreased rates of applied phosphorus and maximum height
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ua8 recorded at highest level, during both the years.
Krochmal and Sarmels {(1970) also reported increase ln heighe
of cassava at hlgher levels of P. The xole of phosphorus

in promoting shoot growth of cassava was further emshasised
by Eduards _9; al. (1977). ‘ihe effect of K on plant helght
vas also more conspleocus at the later stages of grouth.,
Potassium at hicher levels had significent deprescing Filece
on height of cadsavas This may be due to the role of K In
the translocation of photosynthates more to the roots, sather
than to the shoot. In thils regard, it may be noted that

Mal avolta gt ale. (1955) and ebigbesen (1973) reported increased

root/top ratlo with higher rates of potassium applicat ion.
5424142 Hunber of nodes and furctlonal leaves

The varlety Sreevisskham had higher number of nodes
plant’l at most of the stages daring both the years (Tsble
l4a). This indicaces that the above variety has an inherent
capacity to produce more number of leaves plant —, Iitrogen
at higher rates of gppllication significantly enhanced the
number of nodes and mumber of functional leaves plarrt_l
(Table 14a and 15a). Maodmam nurber of nodes and number of
functional leaves plant"l, were found at thc highest level
at all the stages of grovth during both the years. Nurber

of nodes actually represents the total number of leaves
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prodiced plant'l and in cessava, it is an important measure
of vegetative growth. HNabarajam (1975) and Nalr (1982} also
found similar positive effect of nitrogen on the vegetative

growth of cassavaa

The effect of phosghorus in enhancing the number of
nodes plant™' was significant at 180th day Guring the £lrst
year and maxlmim nurber of nodes was recorded at the highest
level, In the Second year also the hilghest level of P produced
maximm nurber of nodos plant"l, though the dlfference
betveen 75 kg Pz 05 and 100 kg Pz 05 was not significant, at
most of the gtagese This positive effect of phosphorus on
node number indlcates that, at higher levels of phoSphorus
there was increase in total mumber of leaves plant™r, Reports
£yrom CIAT (1978) also support the asbove finding. In koth the
years, the influence of potassium in proroting the number of
nodes plant"'l was significant, and maximm nurber of nodes
uas observed at the highest level. Similarly K had slgnlficant
positlive effect on number of functional leaves at active stages
of grouthe But the beneflclal effect of K on mumber of functional
leaves was seen only upto 100 kg K0 ha !, The influence

of K in promoting leaf retentlon was reported by Wair {(1983).



163

S5e2ele3 Leaf area index

Increaged rates of nitrogen sppllcation was instruw
mental $n maintaining sionificantly hicher leaf area indices
at varilous growth stages, in both the years (Tsble 16a).
HMaximm values of LAY were reglstered at the highest level
of N (Fig. 5). The positive effect of nitrogen on Ial is
attributed to the higher nunber of functional leaves retslned
per plant, at higher levels of nitregen as evident f£rom Table 15a.
Similar increase in IAT due to nitrogen mutrition in cassava
was reported esrller by Ngongd (1976), Rair (1982) =nda CICRI
(198320 The influence of phosphorus on LAY was not signifie
cant except at the iniltial stages during the Second year.
However, at most of the stages LAI at 75 kg P, O ha~? wes
higher than 50 kg P, Og ha™. ‘e beneficial effect of phose'
phorus on thls character may be dae to ite role in better
absorption and utilisation of gpplied nitrogen. Increase in
foliage growth as a result of higher rates of P gpplication

to ca¥sava was observed at CIAT (1977),

In the flrst year the positive effect of K on LAT vas
significant only in the initial stages. In the Second year
100 kg K0 ha =% nd 150 ko R0 ha~! vere on par, ut maine
tainea significantly higher IAT over 50 kg K,0 ha™. The



higher mumber of functlonal leaves found at the above levels
of K, might have contributed such increase in LAaI. Ngongl
{1976) end Ramanu jam {1982) also observed increase in LAT

of cassava due to K nutrition,
54242 Yleld components and ylela

5e2+241 Number of tubers

The variety Sreevisakham had significantly higher
runicer of tubers plant-l over Malayan=4 daring both the years.
{(Takble 172)e In cassava nurber of tukers plant"l is considered
as an important yileld determinant. Higher number of tubeys plant'l
for the variety Sreevisakham over Malay=n=4 under intercropping
in coconut garden vas reported by Ramanutjam et al. (1984),
Increased rate of nitrogen gpplication exerted no influence
on tuber number in the £irst year. In the Second year also
there vas no signiiicant difference between 50 kg N ha b and
100 kg ¥ ha~l. Houever at the highest level there was a marginat
increase in tuber number, Netarajan (1975) and Asokan gt ai.{198¢
did not £lnd any significant effect on tuber nunber due to
higher rates of nitrogene The influence ot phosphorus on
nurber of tubers plant"l vas significant in both the yearse
Signl-lecontly higher tuker nurbcr vas recorded at tne highest
level., Tavourable effect of phogphorus on the root system

of cassava vas reported by Houweler (1976) and Thampean (1979).
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Higher levels of potassium significantly enhanced the
nunber of tubers plant'l during both the yearss In the £lrst
year maximam nunber of tubers plant"l was obsServed at the
highest level. In the second year 100 kg Rzo and 150 kg K20
hat prodiced significantly higher mumber of tubers over the
lowest level of potassium, although the former two levels
were on pare Beneflclal effect of potassium in increasing
tuber nunber in cassava is well documented (Mandal and Mohan'
Rumar, 1972; ascken et al, 1980)s Further increase in numoer
of tuberous rootsS due to higherrtesof potassium in shade grown
cassava waS reported by Kasele gt al.(1983)

524242 Tuber weight

The varlety Sreevisckham was significantly superior
to Malayan=4 In mean tuber welght during both the years
{Table 17a)e The higher mean tuber weight of this variety
may be due to higher rate of bulking of tubers, which was
evldent from Table 28,

The effect of nitrogen on mean tuber welght vas signi-
ficant during the f£irst year, The Zevels 100 kg N znd
150 kg N ha~* were on par, but significantly superilor to
the lowest level of N in thls character. In the second year
also there was marked imcrease in tuber welght at 100 kg N hat

over 50 kg N ha~l., Increased rate of nitrogen nutrition was
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heipful in maintaining higher leaf area index during the

tuber bulking phase (Table 1l6a)., This higher LAI might have
favoured higher rate of photosynthesls and production of
assimilates which In turn would have been responsible for
increased mean tuber welght, Nair (1982) also observed
increase in mean tuber welght at higher rates of nitrogen sppiie

cation to cagsavas

The Influence of higher levele of phosphorus on mean
tuber weight uas not signilficant during both the years. Simi-
lar results were reported by Thampan (1979) and from CTCRI
(198l). In both the years higher rates of potassium signifi-
cantly enhanced mean tuber welght and maximm tuber weight
was observed at the highest level., Such increase in mean tuber
welght 18 attriluted to the higher tuber bulking rate chserved
ak higher levels of potassium (Table 28a). Tuber enlargement
ie through synthesis and accurulatdon of starch (Hunt et al.
1977)e The role of potassium in translocation of assimilates
to the roots 18 well known (Tunso and Fujise 1964). At the
higher levels of K it may be noted that there was severe
suppression of vegetatlve growth (Table 13a). This facllitated
plants to utilise mich of the photosynthates for tuber bulke
ing at higher levels of K. Several earlier workers have re=

ported increase in mean tuber welght in cassava due to K
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nutrition. {(Ngongl, 19765 Nalr 1982). Kasele gt zl. (1983)
also found increase in mean tuber weight due to higher levels
of potaasium, in cassava grown under artificlal shades

Se2+2.3 Length and girth of tuber

The variety Sreevisakham had significantly higher
mean length and girth of tubers durlng both the years (Table
18a). This indicates the sbove variety'a inherent copacity
to produce large sized tubers, Though higher levels of
nitrogen had no effect on tuber length, there was significant
increase in tuber glirthe Maximam tuber girth was registered
at the hlghest level of K in the first year and at the middle
level in the second yeare The enhancement in girth found
at higher levels of N may be due to the increased bulking of
tubersa. Inp-rovemem: in size of tubers aue to nitrogen at
higher rates of applicatlon wes reported by Mohankumar and
Mandal (1972), Higher rates of P application exerted no
influence on length and girth of tubers. Thampan (1979)
stated that P applled alone or in combination with N and K
had no effect on tuber sige in cassava. Incremental dogages
of pctassium significantly enhanced the length and girth of
tubers, during both the yearse Maximim length a=nd girth oi’—
tubers were found at the highest level of K, Xasele et al.
(1983) Gememstrated the beneficial effect of higher levels of
K in increasing the mumber and size of storage cells in shade
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grown cassava. Similar loncrease in number and size of Storage
cells might have contributed towards the better size of
tubers cbserved at higher levels of K in this study.,

5e2s2e4 Utllisation Index

The variety Sreevisakham was superior in ut:ulSation
index (U.I.) vhen compared to Malayan~4 during both the years
{Table 19a). The U.I. for the varlety Malayan=4 wag less than
unity in both the years indicating its poor tuber yield.,
Varletal difference in UeIs uas observed by Oblgbesan (1973),
Increased rates of nitrogen application significantly reduced
U.I. and lowest values cwere recorded at the hilghest level,
Such reduction in U.I. was due to the very high top yields
oktalned with increase In applied nitrogen (Table 20a). CIAT
(1977) also reported decrease in harvest Index due to applica~
tion of nitrogem at higher levels as it stimlated top growth
at the expense of root growth. The favourable effect of
phosphorus on U.I: was significant in the first year. With
increase In levels of P there vas enhancement in U.Te This
may be due to the higher tuber vield obtalmed with increase in
P levels, Positlive effect of phosphorus on tuber yicld of
cassava was reported by Howeler (1976). Application of pota=
ssium at higher rates resulted in significant cnhancement of

u.I, ’during both the years. This can be attributed to the
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reduction in vegetatlve growth and increase in tuber yield
found at higher levels of K. Considerzble increase in U'\I,'
due to application of K at higher levels was reported by
Obigbesan (1973),,

542+2.5 Top yleld

During both the years the varlety Sreevisakham pro-
duced significantly hicher top yleld over Malayan=4 (Tzble 20a).
Ramanu jam gt al. (1984) also observed hisher shoot production
for Sreevisakham over Malsysn-4 under intercropping in

coconut gardensSe

Significant increase in top yleld with increase in
nitrogen application was cbserved in both the yearss Haximum
top yleld was obtalned at the highest level, Aas the availa=
bllity of nitrogen increases, most of the carbohydrates are
used for the synthesis of protein leading to enhanced top
growth (Russel, 1973)., Plant height and nmumber of functional
leaves, which are the contributing £actors for top yield,
increased at higher rates of nitrogen application in the
present study (Table 13a and 15a). Simllar increase in
top yleld due to higher doses of nltxogen has. been reported
f£rom CIAT (1975) 2nd by Kasele et al. (1983). In the £irst )
year the highest and middle levels of phosphorus were on par,
but significantly superior to the lowest level in top yield.
In the second year also higher levels of P tended to enhance
top yield. This may be Gue to the beneflelal effect of P in
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prosoting the vepetative growth in cassava, as stated by
Krochmal and Samels (1970) and Howeler (1976). The effect
of increased rates of potassium gpplication on top yleld uas
not significant in both the years. This may be due to the
inhibitory effect of higher levels of Potasslum on the vege-
tative growth of cassava, especially plant height., Pushpadas
ané Adyer (1976) also found that higher levels of potassium

exerted no significant effect on vegetative growth of cassava.
5e24246 Tuber yield

The data on effect of treatments on f£resh tuber yileld
for 1983-84, 1984=-85 and the results of pooled analysils are

presented in Table 2la.

In the both the years the cassava varlety Sreevisakham
pmwduced signlficantly higher tuber ylelds Results of pooled
analysis revealed that the abgve variety was capdole oL yieldw
ing an average of 9.43 t hal, there as the yield £rom
Malayan-4 was only 7.03 ¢ hal, This aifference in vield can
be attributed to the varletal character. Significanily
higher number of tubers, mean tuber weight and length and
glrth of tubers observed for Sreeviszkham mlght have contri-
buted for higher yield.



Influence of nitrogen on tuber yield was significant
only in the first year. The results of pooled:snalysis shou=
ed that the increase in tuber yleld due to ephancement of
nitrogen £rom 50 kg ha™t {n;) to 100 kg ha~t (nz) vas only
to the tune of 0016 t ha ', And the effect of further increase
in nitrogen dosage was not significant. The poor response
to applied nitrogen by cassava obsexved under the partially
shaded conditions, mist be due to the profuse veetatlve
grawth, at higher levels of nitrogen, vhich 1s evident from
the data on plant heilght, number of nodes, number of functional
leaves and LAI. It may also be noted f£rom the Table 26 that
at. higher rates of nitrogen fertilisation, there was signifi-
cant inhibitory effect on NAR. Further £rom the data on dry
matt’er accumilatlon presented in Tables 23, 24 and 25 it may
be obrserved that at hlgher levels of nitrogen there vas slgnie
ficant increase in leaf and stem dry matter productlon at the
expense of root dry matter accumilation. Thls makes it
obvious that they choot. (stem + leaves), acted as an inter-
mediate sink, restricting the tuber enlargement, at higher
levels of nitrogen. Cunasena gt al. (1980) f£rom Sri Lanka
also reported that caSsava Intercropped in coconut garden did
not respond to higher levels of applied nitrogen. Xasecle
et al. (1983) observed that under artificlal shade higher



levels of nitrogen had no beneflcial effect on tuber yield,
but significantly increased the shoot yileld.

Response to phosphorus was significant In both the
years and maximim yleld was obtained at the highest level.
It may be noted £rom Table 17a that at higher levels of phos-
phorus there was significant increase in number of tubers
produced plant-l. Such Increase in number of tubers micht
have contributed for emhancement in tuber yleld at higher
levels of phosphorus. Increase in tuber yleld due to hlgher
rates of phosphorus application was reported by Several workers.
(Vijayan and Alyer 1969; Edwards et al. 1977; Sitcibusaya

and Kurmarchlta, 1978),.

Tuber yleld increased significantly with incremental
doses of potassium in both the years and maximum yield was
obtalned at the highest level. From the results of pooled
analysls, it may be Seen that by enhancing potassium spplica-
tion, £rom 50 kg ha"'l (kl) to 100 kg ha-l (kz) tuber yield
increased by 3.16 t ha~l. But a further increase £rom
100 kg ha ™t to 150 kg ha™* produced only 2 marginal increase
of 04,29 ¢t ha-l. From the data on number of functlonal leaves

1, LAI, NAR and CGR (Table 15a, 16a, 26 and 27) it is

plant™
obvious that potassium exerted significant positive influence

on these parameters. This iIn turn reveals that cassava plants
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well supplied with K had more efflcient photosynthetic ,
activity, resulting in production of more asslmilabes.

It may also be noted that potassium at higher levels enhanced,
the number of tubers plant'l and mean tuber weight (Table
17a). At higher levels of potash nutrition there was hi‘gher
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 of N

and K might have played a favourable role in the growth

and development of cassaWa. The influence of Potassium

on tubker yield is also evident from the significant positive
correlation betvieen uptake of K and tuber yield (Table 35),
Combined effect of all the above factors rust have favoursbly
Influenced the tuberisation, tuber enlargement and £inal
tuber yield of cagsava at higher levels of K. Kasele gt al.
{1983) also reported the positive effect of higher lavels

of potassium in tuber production of cassava grown under

artificial shade.

Interaétions N x K and P x K were significant only
in the £irst year (Table 21b). At all the levels of N,
the effect of X in ephancing the tuber yield was evident and
maximm tuber yield was obtalned at the highest levels of W
and K, thoggh it vas on par with 100 kg N and 150 kg K0 ha™t,
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In the Second Year alse similar trend was observed. Thils
reveals that for cassava intercropped in cocomut gardems, an .
Ni1K ratlio of 1:11,5 may be ideal to get maximm tuber yicld,,

At all the levels of phosphorus also the influence of.
potaseium in promoting tuber yield was conspicpus. In both
the years P x V and K x V interactions were significant and
the varlety Sreevisakham produced higher ylelds at the highest
levels of P and K. This may be due to the high fertilizer

rezsponsive character of the above variety.
S¢203 Quallty of tuber
5e2e3.1 Starch content

During both the years significantly higher staych
content was found in the tubers of varlety Malayan=~4 (Table 22).
This observation 1s in agreement with the £indings at CTCRI
(1976).

Nitrogen at the highest level reduced the starch
content of tubers and the effect was significant during the
first years As the avallability of nltrogen Increases there
is a tendency for decrease in carbohydrates in plants {Black
1973)e This may be due to increascd rate of protein synthe-
sis and consequen. increase In vegetative growth triggered
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by higher nitrogen supply:; with corresponding decrease in
starch content., Vijayan and Alyer (1969) also found decrease
An starch content of caSsava tubers with increase In nitrogen
application. Increased rate of phosphorus also had an inhi-
bitory effect on starch content of tubers. It may be noted
that at higher levels of phosphorus, there was significant
enhancement in vegetatlve growth of cassava plants in the
present study. Further the role of phosphorus in better absorp=
tlon and uwtilisation of nitrogen and consequent increaced
shoot growth 1s well known. So at higher levels of phosphorus,
good amount of the photosynthates might have been diverted

for increased top growth resulting in reduced starch content
in the storage roots. In this connection it may also b‘e

noted that the effect of higher levels of phosphorus in promte
ing shoot growth at the expense of root growth was reported
£rom CIAT (1977). Starch content of tubers increased signifi=-
cantly with‘higher rates potassium and maximam starch content
was observed at the highest level in the £irst year. In

the second year starch content imcreased only upto the middile
level of Krapplication. The positive effect of potassium in
thig quality trait can be attrilbuted to its role in synthesis
and translocation of carbohydrates. Increase in starch

content of tubers at higher levels of potassium, is in
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conformity with the reports of Pushpadas and Alyer (19756);,
Gomes and Howeler (1980) and Nair and Kamar (1982).

54243.2 HCN content of tubers

The tubers of the variety Malayan-4 had significantly
lower HON content aduring both the years (Table 25). The HN
content of tubers is an important quality parameter, as it
decides to a large extent the wvalue of the tubers for human
consumption and 1t 1s mootly a varietal charactere Nitrogen
application at higher rates significantly increased the HCM
content of tubers during both the years and maximam values
were recorded at the highest level. A high level of nitrogem
application results in a high content of cyanogenic glyco-
sides in the tuber (Sinha 1969), which upon hydrolysie
releases the toxie hydrocyanlc aclde Several investigators
have earlier xrgported increase in HCN content due to
higher rates of nitrogen fertilisation. (Indira gt =21, 1972;
Mohankumar an@ Mainl, 1977; NWair, 1982), Phosphorus ferti=
ligation had no significant beneficlal effect on HCW content
of tubers. Mithuswamy et al. {1974) also reported similax

results,.

Effect of potassium in reducing HCN content of tuber
wvas sigmificant during both the years. In the first yeay
lovest HQN content was registered at 100 kg xzo ha"l whereas
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in the second year, it was at 150 kg K,0 hat. According

to Clark €1936) the content of glucosides reduced as the

dry matter content increasede In the present study also

the root dry motter content incressed with incremental

doses of K (Table 25)¢ This high content of raov dry matter
might have reduced the HCN content of tuberse Beneflcial
cffect of potasSsfum alone or in conbination with nitrogen

in reducing the HCN content of cassava tubers was observed

by Indlra gt al. (1972)s Obigbesan (1973} and Ramamujam (1982).

S+2+4 Growth analysis
S5e2e4e1l Drymatter production and distribution

The variety Sreevisakham produced significantly
higher cuantity of leaf and ste;n dry matter during both the
years {(Tables 23 and 24). At all stages of growth the root
dry matter production was higher for the above variety
(Table 25). Ramamujam gt al. (1984) a:i.so reported sim;.lar
dry matter prodactlon pattern for the variety Sreevisdkham

then compared to Malayanw4,

Higher rates of nitrogen application signiflcantiy
enhanced the leaf and stem dry matter production at all
stages of growth during both the years, Maximum shoot dry
matter production (stem and leaves) was observed at the highest
level, But higher rates of nitrogen exerted no sioniflcant
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influence on root dry matter productlon except in the fnitial
stages of growth (Fig. 6). This suggests the possibility
that most of the photosynthates produced by increased
nitrogen nutrition uvas dlverted for shoot growth, rathexr
than for enlargement of tubers, Increase in shoot dry

welght due to higher rates of nitrogen applicastion to
cagsava grown upder ghaded conditions was observed by Kasele
et al. (1983). The positive effect of higher levels of phos~
phorus on leaf dry matter productlon vas significant only lIn
the initisl stages of growth. Sidmilarly the effect of higher
rates of phosphorus on stem dry matter production, wvas
significant only at 180th day during both the years. But the
root dry matter procduction enhanced with higher levels of
phosphoxus applicztion. In this connection 1t may be re=
called that there wa® significant increase in the number of

1 2t higher levels of P (Table 17a), vhich

tubers plant™
inturn contributed to higher root dry matter producticns

The influence of potassium in promoting leaf dry matter proe
duction was significant only upto 100 kg K,0 hat st all
stages of growth during iooth thne years, However, signifii-
cantly higher stem dry matter production at the £inal stage
was observed at the hlgher levels of K. Root dry matter Pro=
daction also dncreased with higher doses of potassium and

the effect was significant at all stages in both the years,



179

The differencess in root dry matter production between

100 kg K0 and 150 kg K,0 ha™ were negligible in the
initial phase of grouth, but the differenice became very
conspig"bus at the later stages of growth, and the highest
level of K producing maximum root dry matter (Fig. 6). The
above dry matter distrilution patterm indlcates that potaw
sglum was helpful in the translocatlon and accumulation

of photosynthstes to the rootse In this context it may be
noted that, Ilncrease in tuber dry matter content by potassium
application upto 200 kg ha ™' has been observed at CIAT
(1980). Kasele gt al. (1983) also found increase in zoot
dry matter production due to higher rates of potassium, in

cassava under artificlal shade.
5¢2¢4e2 Net agslmllation rate and crop growth rate.

The varlety Sreevisakham had significantly higher
WAR and CGR in both the years at all the stages of growth
{Tables 26 and 27). These varietal Qifferences in these
physlological parameters can mostly be accounted to genetic
variability, vhich influences the growth attributes, In-
crease In levels of nltrogen had no keneflelzl effect on
net assimilatlon rate. But significant increase in crop

growth rate was observed at higher levels of nitrogen,
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especlally at the initial stages in both the years. Simle
lar results due to increased nitrogen nutrition in cassava,
were reported by Ramamujam (1982). Hlgher rates of phos~
phorus alsc had no significent effect on NAR, The positive
effect of phosphorus on COR was significant only in the
initlal phase and maximum CGR uasS recorded at 75 kg onsha"l.
AS regards to potassium, at the highest level maxinum

values of NAR and CGR especially in the tuber development
phase, were recorded though the differences between 100 kg
K,0 and 150 kg K,0 ha
18 obvious that potassium exerted a f£avourable role in en~
hancing the photosynthetic efflclency dn css8sava.

were not signiflcant. From this it

5e2e4e3 Tuber bulking rate

Higher tuber bulking rste was observed for the varlety
Sreevisskham during both the years (Table 28). This may be
due to more efficient synthesis and translocation of earbo-
hydrates to the storage roots, evidenced by the higher

values of NAR and CGR recorded for this variety.

Increase in levels of nitrogen exerted no significant
influence on tuber bulking rate. It may be noted that at
higher levels of nitrogen there was significant increase

in vegetative growth. Such vegetative growth might have



inhibited tuber bulking ratee The favourable cffect of
phosphorus on tuber bulking rate was significant omly in
the initial phases. Houeler (1976¢) also cbserved emhanced
tuber growth iln cassava due to phosphorus nutrition.
Increased rates of potassium promoted tuker bulking rate
especlally in the active tuber development phases The
beneficlal effect of potassium in synthesis and transloca-
tion of starch to the Storage oxpans in tuber crops is a
well established fact. The higher values of NAR and CGR
found at higher levels of K nutrition iIn this study also

corxoboratetithe above result,
542.5 Uptake of nutrients

1From the Tables 29, 30 and 31 it mgy be Secen that the
varlety Sreevisgkham removed higher ampunts of nitrogen,
phosphoxus and potassium, When compared to Malayane4. Total
dry matter production also was higher for the above varietye.
Thls clearly suggests that the varlety Sreevisakham uas more
efficient In absorption and utilisation of applied mutrients,
under partlaily shaded conditionse.

Pl ant uptske of nitrogen increased with higher rates
of application of this mnutrient. Increase in upt ske of
nitrogen que to higher rates of application, is a well
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known f£act, Pushpadss gt sl. (1976) also recorded similar
observations in cassava. The effect of Phosphorus on uptaske
of nityogen was conspidous only at the later Stages. The
influence of potassium in promoting the uptake of nitrogen
was slgnificant only upto 100 kg K0 ha 'a This is in con=
formity with the f£indings of Ralr (1282),

At higher levels of nitrogen, significant enhancement
in phosphorus uptake was recordedes This may be due to the
formation of new tissues 3% a result of increased protein
synthesls caused by higher rates of nitrogen nutrition.
Vijayan and aiyer (1969) also documented similar results.
The positive effect of potassium on P uptake was not signifie
cant beyond 100 kg K,0 ha™'. Reduced rate of phosphomus
uptaske due to higher level of K spplication was reported by

Thampan (1979) in cassava.

Nitrogen fertilisatlon at higher levels, significantly
enhanced plant uptake of potassium at all the stages of grouthe.
Rajendran et gi. (1976) reported similar results im this crop.
There was a tendency for increased uptake of potassium coupled
with higher levels of P application. This may be attriimted
to the bgtter root system, that developed at higher levels
of phosphorus mutrition. Significant increase in uptake of



potassium with increase in dosages of this nutrient Uas
recorded at all the stages of growth. Thils enhanced rate

of uptake with increassed rate of application, was effectively
utilised by the plant as there was signifigant positive
effect on yield components and tuber yield lm thils study.
¥umar g sl. (1971) and Nair (1982) also reported higher
uptake of potassium due to Increased rates of applicetlon to

cagsavas
52246 Soil nutrients
5.2e5e1 Avallable nivrogen

Avallable nicrogen content of the soill Increased vith
higher levels of nitrogen fertilisation (Table 32). Sudh
inorease in available nitrogen status, conSequent to nitrogen
application was veported by several workers (Rajemdran ef gl.
1971; tbhankumar and Maini, 1977). The avallable N concent
of the Soill was not influenced by the rates of applied phose
phorus in the f£irst year. In the Second year there was
slight reduction in avallable nitrogen status due to highoxr
rates of phosphorus nutrition. This may be due to the
higher total dry matter production and consequent removal
of nitrogen, promoted by phosphorus nutrition. Increased

rates of potassium fertilisation significantly enhanced
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the aveilable nitrogen content. Nair (1982) also recorded

similar results,
5424642 Avallable phosphorus

There was slgmifleant reduction In available phos-
phorus status of the soll due to increased rate of nltrogen
application (Table 32), This might be due to erop removal
of phosphorus, assoclated with enhanced dry matter production
at higher levels of nitrogen. A;rauable phospktoms content
of the soll recorded significant increase with higher leveis
of application of this mutrient. Build up of phosphorus in
soll aue to higher rates of application was reported by
Chan (1980) and from CICRI (1983}. Potassium exerted no
influence on available P in the first year. In the second
year there was significant reduction in availlable phosphozus,
at the highest level of K application. Such redaction in
available phosphorus can be attributed to crop removal,
resulted by higher dry matter production at the highest
level of K.

5424643 Availlable potassium

In general the available R status of the soll vas
not influenced by levels of nitrogen and phosphorus (Table 323).
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But there was significant Increase in available K in the
soll due to higher rates of potagssium spplication. Maximum
build up of available K wa® found at the highest level of
application. Bulld up of avallable K due to higher rates
of appllecation was observed by Kumar et al, €1377).

5.2.7 Correlation Studies
5424741 Relatlonship between yield components and yield

It may be observed from the Table 33 and 34 that,
among the characters studled, utillsation index was corrcia-
ted to the maximum extent with tuber yield. IMean nunier
of tubers plant™’ end mean tuber ueicht was also found to

have significant correlation with tuber yields

Path coefficlent analysis (Fig. 7 and 8) also revealed
that nunber of tubers exerted maxlmm direct efifect on
tuber yields Mean tuber welght also had comsiderable dircet
effect on tuber yleld. Utilisation index, though shoved
vexy high significant correlastion with tuber yield, its
direct effect was much less, vhen compared to tuber nunbec
and tuber welght. However the utilisation index had maximun
Indirect effect via number of tubers and mean tuber weight,

The irportance of nubbersof tubers plant™ ,ng mean tuber
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welcht on yleld of cassava was reported by Williams (1874)3
Plllai and George (1978) and Ramenujam snd Indira {(1980).

Be2e7¢2 Relatlonship between uptake of nutrilents and
tuber yileld

The correlation coefficients betueen uptake of K, P
and K at harvest and tuber yleld are presented in Table 35,
There were significent positive correlation betwemuptake of
the above nutrients and tuber yileld in both years. Higner
correlation was observed between tuber yleld and uptake of

phosphozus and potassium,
5423 Response studies

As the cassava varleties Malayan=4 and Sreeviszkham
exhibited @ifferential responce to the levels of NPK fertilie
zation, the relationship betiueen applied nutrients and yield
of f£resh tubers.were estimated Separately by £ittling a quadre=
tic response surface as given belows

y = bo+b1x1+hzxz+ b3x3+
2 2 2
By 3+ Byy X7k byy %57 4

b]_2 X ¥y + b13 Xy Xy * b23 Xy Xg
\

Vhere x; = N - 50
50

¥, = B =50
2 25

H*, = K= 50
3 50
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The £itted surfaces for Malayan=4 and Sreevisgkham
for both the years vere found to be signiflcant. The renle-
vant regression coeffreients and the coefflcient of deter-
minatlion (Rz) are presented in Table 38, The higher values
of R? clearly revealed the rellability of the fitted surface.

From the response surface the physical optimum levels

M, 1?205 and K20 for Mrlayan=4 and Sreevisakham for both

the years were estimated and the values are presented in

53]

(o

Taple 39, During the second year, there was no significant
responsc to Increased rates of applied nitrogen. The linear
response of N wvas negative, wiile che quadratic response

was "positive. Hovever the regression coefficients were
found to be not significent (Table 38)., In the case of P,
the linear response was negative and the quadrastic response
was positive for the variety Srecvisskham during second years
but the quadratic response was not significant, With

regard to K the optimum levels for both the cassava varieties
vere clearly determinable during the years of the studye

It may also be noted that within the explored region of the
response surface an economlc optilmum conmbinztion of NPK was

not decerminable.



Table 38.

Regressien of yield on NPK

Regression Mal ayane4 Sreevisskhnam
coefficlents
1983=84 1984~85 1983~-84 1984=85
b, 4,9813 4,8546 7.0217 643181
by 0.4225 ~0,0106 0,1500 =0,1650
b, 0,9544* O.3318% -047020" ~0.1032
ogy L44761%* 3.8704**% 4a5287 44,61 79%*
bll =0s1203 ‘*Ooﬁwos Qo147 040192
b,, =0s4786%  =0,2192* 004845 042475
bag =0, 4461%F ), 2347 =1,3822%%  <1,3708%F
blz =-0,1363 0,008 041296 0.,1329
bl:g =0,0704 0.,0283 04,2629 0.,1096
b,y 040588 0,0471 002879% -0e1467
r? oz 98% 96% 95%
F 61474% 113,36* 108,39% 90 491%
* Significant

88T
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Table 3%, Physical optimum levels of NEK

Variety 1983=84 1984-85
N P0; KO N PO ) Kz°
Malayan=4 87 S0 127 © 46 120

Sreevisokham 186 34 155 o 131 105
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5+2+9 Economics of fertilizer application

From the economles of fertilizer gpplication presented

in Table 40, 1t is evident that the varlety Srecwiszskham &t
50 kg N, 50 kg P205 and 100 ka KZO per hectare, produced the
maxelmm net retuyn of Rse 2280,00. Higher rates of fertilizer
application beyond the above levels of nutrlents decreased

the net returne The net return £rom the varlety Malayan=4

vas substantlally lower than Sreevisskhiam at all levels of
fertilizer treatments, probsbly due to its low yield potential,



Table 4Q. Economics of fertlilzer application
Cost of
S1 Treatrents culti- ¥ield Value of tuber Prefit/Loss
No. _1vat i&_:!; t ha” B ha‘g ks ha
N P 205 KZOkgha Rs ha vy v, vy vy vy v,
1 50 50 50 2740.,00 5,14 6421 2570400 3105,00 170,00 365,00
2 50 50 io0 2840,00 7460 10.24 3800400 5120.00 960,00 2280,C0
3 50 50 150 204000 7488 1025  3940,00 5125,00 1000,00 2185,00
4 50 75 50 2877450 4,98 6483 2490,00 3415,00 =387.50 537,50
s 50 75 1loo 297750 B¢22 9.63 4110,00 4815,C0 1132,50 1837,50
6 50 75 150 307750 8,31 10,70 4155400 5350,00 1077,50 2272450
7 50 100 : 50 3015400 4494 7457 2470,00 3785,00 ~545,00 770,00
8 50 100 loo 3115,00 7463 10,68 3815,00 5340400 700,00 222500
9 50 100 is0 3215,00 8,02 10,73 4010,00 5365,00 795,00 2150,00
10 100 50 S0 2990,00 5625 6443 2625,00 3215.,00 =365,00 225,00
11 io00 50 100 2090,00 7466 10442 38320,00 5210,00 740,00 2120,00
12 ioo 50 i50 3190,00 84,01 10,05 4005 ,00 5025,00 815,00 1835,00
13 1co 75 50 3127,50 5,02 6676 2510,00 3380,00 =617.50 252,50
14 100 i lioco 3227,50 8¢ 34 489 4170,00 4945 ,00 942,50 1717,50
5 1c0 75 150 3327650 8446 10,27 4230400 5485,00 90250 2157,50
[

Conde s ne 8¢}

=



Clst of

o1 Treatments mé;:é.- Yieldl Value oi tuber Profit/Loss

. vaticn - - . -

No, N P K.’am“:’l"alrts ha™t v, t ha v, vis he v, vy s ha v,

16 100 100 50 3265,00 4,88 754 2440,00 3770,00 =825,00 505 00
17 100 0o 1oo 3365,00 7066 10,91 3830,00 5455400 455,400 2090,,00
18 100 oo 150 3465,00 8,11 11,29 4055 400 5645 ,00 520,00 2180,00
19 150 50 50 3240,00 5425 5441 2625,00 " 3205.00 -'615‘._00 ~35,00
20 150 50 100 3340,0C 7465 10,41 3828,00 5205 ,,00 485,00 1885.,00
21 150 50 150 3440,00 8,02 ~ 10,58 4010,00 5290,00 570,00 1850,00
22 150 75 50 337750 4,94 Ge75 2470,00 3375 .00 =-507.00 =200
23 150 7 100 3477.,50 8a 36 De96° 4180,00 4980400 703400 1503.00
24 150 7% 150 3577650 8048 11,16 4240,00" 55890400 603,00 2003.00
25 150 100 50 3515,00 4487 754 2436,00 3770,00 =1080,00 255,00
26 150 loo 1oo 3615,00 793 11,03 3965 .00, 5515,00 350,00 1200,00
27 150 100 150 3715,00 747 11,74 3735600 5870,00 20400 2155".00

Cost of fertilizer N @ RS.500 kg
Value of Cassava Rs.” 500 t=1

P05 @ RS.5:50 kg™l K,0 Rs.2,00 kg™

a6l
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6,  SUMMARY

an investigstion was undertaken at the coconut
research Station, Belaramspuram during the years 1983-84
and 1984~85, to scudy the pmd;lction potentlal of cassava
intercropped in coconut gardens. The above lnvestigation
was carrled out in two field experiments, In the experi-~
ment *aA' the performance of cassava varietles Sreevigakham
and Malayane4 intercropped in coconut gardens as influenced
by different planting demsity and growth regulators was
studled, adopting a split plot design with 3 replications,.
In the experiment-(B* the response to different lewvels of
WPK fertllizers, by the gbove cassava varietles, raised as
dntercrop In coconut gardens was assessed, This experiment
was conducted in 33 x 2 partlally confounded, factorial
design wlth 2 replications, The salient f£indings of the
shove Study are summarised belows /
(1 The cassava hybrid Sreevisgkham was superlor to the
popular cultivar Malayan-4 in number of nodes plant"]', number
of functional levels plant™', LAI, NAR, JOGR and total ary

matter production.
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(2) Hicher values with respect to munber of tubers
plent™", mean tuber welght, length and girth of tubers and
utilisation index were also reglstered for the varlety
Sreevlsakham.

(3) Consistently higher tuber yleld was obtained £rom
Sreeviszkham in both the experiments.

(4 The tubers £rom Malayan~4 had higher starch content

and lover HCQN content, vhen compared to Sreevisakham.

(s) Increase in planting density camsed reduction in
plant height, nunber of nodes and nunber of functional leaves

Plant- 1 .

{&) Reduction in nurnber of tubexs plant"l, size of tubers
and utilisstion index was observed in both varietles with
increase in planting density, Maxlmim rednction was recorded

in plants under the closest spacing of 60 x 60 cm,

(7 For maximam fresh tuber yield from cassava inter-
cropped in cocomut gardens, a plant population of §000 (per

hectare of coconut garden) was found to be optimm,

{8) Cycocel and ethrel at the higher concentrations tried,
reduced plant height,
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(9) The yleld attributes and yleld of cassava were not
influcnced by cycocel and ethrel trestments.

{(10) Incressed rates of mitrogen ferxtllisakilon, enhanced
plant height, munber of nodes plant™', mumber of functional
leaves p:!.ant:':l and LAT, Maximum values with respect to these

parancters were recorded at 150 kg N ha~t,

(11) Phosphorus mutritlon at 100 kg ha"! resuited in
maximm plant height and number of modes plant™ , but had
,no effect on mumber of functlonal leaves and LAI,

(12) Potassium at higher rates reduced plant height, In-
creage in LAI Gue to potassium spplication was observed

only upto 100 kg K,0 hat.

(13) Phosphorus and potassium applicatlon was effective in
enhancing nunber of tubers p:l.ant'l.

{14) Potassium at higher levels increased the mean tuber

weight and meximum tuber welght was recorded at 150 kg KZO ha"l.

{18) Top yleld increased with higher rates of NPK
application

(16) Inoreased rates of nitrogen aspplication reduced the
utllisation index whereas phosphorus and potassium were
beneficlial dn enhancing the utilisation index.
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(L7) Higher rates of potassium resulted in substamtial

increase in tuber yleld, By increasing spplication of

potasstum £rom 50 kg K,0 ha'l o 100 kg K0 hat
yield increased £rom 5.96 t ha > to 9412 £ ha 1,

+ the tuber

(18) Nitrogen at higher levels enhanced the HCN content
of tubers and maximum HCN content was observed at 150 kg
N ha™t,

(19) Potassium nutrition was beneficial in redueing the

HCN content of tubers. .

{20) 1ZLeaf and stem dry matter production increased uith
higher levels of nitrogen and maximm values were recorded

at 150 kg N ha .

(21) Root dry matter production was promoted by higher

levels of potassium,

‘{22) Witrogen at higher levels had GepreSsing effect on
N2R, ihereas potassium enhanced the NAR gt all stages of

growthe

{23) Phosphorus nutrition promoted tuber bulking rate at
the initlal stages of crop grouth.

{24) Hilgher rates of potassium enhanced tubcr bulking
rate at all the stages of growthe
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(25) Plant uptske of N and K increased ulth higher levels

of zpplicatione

(26) Aavailable N, P and R stztus of the soll was found to

incresse with levels of application of these nutrients,

(27) Correlatlon studies revealed that tuber nunber,
utilisation index and mean tubker welght uwere highly correl ded
vith tuber yleld.

{28) Similarly tuber yileld was highly correlated with plant

uptake of potassium and phosphorus.

{29) Path coefficlent analysis showed that mean’ tuber
nunber folloued by mean tuber welght exerted maximum direct
effect on tuber yleld,

(30) Quadratic response surface was found to be significant
to deflne the relationship between WPK nutrition and tuber
yield.

{31) The economlcs of fertilizer application worked ocut
revealed that intercropping cassava varlety Sreevisskham

in coconut garden, with application of 50 kg N, 50 kg P2°5

and 100 kg Kzo gave the maxlmm net profit of RrRs, 2280 ha-l.
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APPRNDIX . %

Weather data average value for the past 24 years (1958-1982)

Month Rainfall Temperature (c) Humldiey
mn Max. Hin. %
Jamary 35462 30493 22446 79,88
February 26400 31,34 22.87 82,05
March 35,06 32,17 26400 8l.36
Apxil 89.16 32427 25,02 83629
May 197.70 31,75 24,92 85407
June 292420 .42 23495 85413
July 220490 29,72 23446 87.18
Auqust 138463 29,77 23422 86,02
Septenber 150,28 30612 23,76 85,77
October 264,14 29670 23676 86441
llcn)ve;.nber 208005 29691 23481 ° 86497

Degerber 71,05 30,66 23426 84478
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ABSTRACT

Fileld experiments were conducted at the cocomut
Rescarch Statlon, Balaramapuram, during 1583-84 and 198485
to study the production potential of cassava varletles
Sreevigakham and Malayan=4, Intercropped in coconut gardens,
as Anfluenced by planting density, growth regulators and
different levels of NPK fertillizers.

The cassava hybrid Sreevisakham was superior to the
populsr cultivar Malayaneé in number of modes plant™>, mumber

of functional leaves plant'l

+ leaf area Index, nct assimilae
tion rate, crop growth rates, dry matter production, utiliga=

tion index, tuber bulking rate and in f£xesh tuber yield

For intercrcopping one hectare of coconut garden in
thich cocomute are spaced at 7«5 x 7¢5 m, czssava plant popula
tion of 8000 (spacing 20 x 90 cm) was £ound to be optimm
to pwdice maximim fresh tuber yield, Cassava plants at
hlgher planting density, were stunted in grouth and produced
pooxr gquality tubers,

Thea growth regulators cycocel and ethyel though
decreased the plant height, could not influence elther the
vield attributes or yleld and quality of cassava tuberse



Nitrogen application at higher levels enhianced plant
height, number of nodes plant-l nurber of functional leaves
plant'l, leaf area index, and leaf and stem dry matter prodice
tion. Higher rates of nitrogen nutritlon also caused signi€i-
cant depressing effect on net assimilatlon ratee« Phosphorus
at higher levels, also promoted the vegetative grouth of
cassava plants, but was benefilcial .‘!.n increasing the nunber

of tubers plant'l

« The increase in tubgr yield due to
higner rates of niltrogen and phoslahorus‘ nutrition was of
lover magnitude., Potassium at hilgher rates of appllcation
resuliied in substantlal increase tuber yleld. Physlologlcal
parantcters like, NAR, CGR, tuber bulking rate and utllisation
index were also promoted by higher rates of potash nutrition,
Nitrogen at higher rates of application increased the HCN
content of tubers while potasaium at higher rates improved
the cuallty of tubers by lowering the HCN content. Plant
uptake of nltrogen and potassium lncreased with higher levels
of application, of the above nutrients.

‘

Tuber nmumber plant"l mean tuber veight and utilization

index uvere found to be highly correlated with tuber yileld.

Intercropping the cassava varlety Sreevisakham in
coconut garden with applicstion of 50 kg N, 50 kg P205 and
100 kg K,0 per hectare gave maximum net profit.



