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INTRODUCTION



INTRODUCT ION

Cassava, locally known as tapioca is an important
carbohydrate rich tropical root crop. The tubers are
used for varicus purposes as food for human being, raw
material for industries and as feed for livestock and
poultry. The productivity of cassava in terms of
biological and calorific ylelds is significantly higher
than that of many cereal crops. It is the staple food

of mores than 300 million people of the world.

Cassava is cultivated in 90 countries of the
world, 80 per cent of the area being located in ten
countries. Among these countries, India stands as the

nineth country in area and sixth in production.

Fresh tapioca tuber contains 32.4 per cent
carbohydrate, 1.0 per cent protein, 0.2 per cent fat,

1.0 per cent £ibre and 0.9 per cent ash (Leung et al., 1972).

Cassava 18 generally grown as a subsistence crop
and 1is able to produce higher yield in soils which are
considered poor. The inability of several countries to
axpand cereal production fast enough to meet the increasing
demand often forces them to spend scarce foreign exchange
to import cereals. Cassava can help to £1ll up this gap

by increasing total food supplies because production is
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possible on land that is not well suited to cereals and
other food crops.

Tapioca is rapldly ezerging as a crop of
conaiderable importance in India as an important source
of carbohydrate. It is the most popular subsidiary food
crop of the middle and low income groups of the people
in the densely populated stace of Kerala. Tapioca is
grown over an area of 2.43 iskh hectares in the state
‘which accounts for 80 per csnt of the total area of the
crop in Inkiifa. But the per hectare yiaeld of the crop in
India 13 very low (16.77 t/ha) as compared to tha yield
obtained (100 t/ha) in countries like Australia
(Allen. 192’3).

A very large nuwiber of cassava cultivars are in
existance in the major tapioca growing regicns of the
world. Some of these local varieties are well adapted
and largely cultivated in several regions. But nost of
these varleties are long duration ones, which give an
economic yileld only after a maturity period of ten monthse.
However, it has been reported from different tapioca
growing regions that there are varietles which can give
an econonic yield at the sixth month.
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Tapioca 1s an exhausting crop. In spite of its
aéaptatian to low fertility, substantial increase in
tuber yleld was obtained through adeguate fertilization.
tihen caasava is grown, there is a significant drain on
the soil nutrient reserves which, if not replenished
through balanced €ertilizaticn and other agronomic
practices, will result in savere reduction in gznwtﬁ and
jisid of‘succecding crops. It 1is, tharéfora, essential
that the cassava crop is gertilized adequitely ardd
sﬁatematically. |

Different estimatez on the average remaval of
Rajor nutrients by cassava have been reported bg,several
research workers. The variations in the eltiné;es
reported from different sources may be due to the
differences in the geographical or ecologlesl situaticns
or other variable factors like original fertility sta;us
of the_soil, ths varistal difference, the management

practices etcg.

Apart from the avallabillity of adequate guantities
of nutrients in the soll it is also impertant to have a
proper balance between the nutrient constituents present
both in the soil and in the plant. It is known that all
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the essential and other beneficial elaments are involved
in mutusl interactiona. The ultimats nutrition of cassava
depends both on the levels of the individual nutricnts in
the soll and on their relative proportions in the plant

tissues.

Detailed fertilizer trials to study the effect of
N P R on cassava were conducted all over the world and
significant responses were obtained in these trials. In
Kerala also £értilizer trials were started in cultivator's
f£1eld curing 1953-1957, by Potaschene in collaboration
with Messers Parry and Company. The results showed that
spplication of N P K fertilizer increased the yields by
32 to 92 per cent as cokpared to the cultivator's usual
practice of manuring.

All these experiments relate to the leng duration
tapicca variaties. Practically no fextilizer trial has
been iniciated to the early maturing taploca varieties.
Though in different places, different varietles of early
maturing taploca types are grown., a standard fertilizer
recomnendacion is not available. In the different
wrkshops akil seminars also this problea has heen raised
by different extension officials with a demand to identify
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a suitable variety having a duration of 5-6 mohths and to

suggest a fertilizer recommendation to the sanms. Under

these circumstancea this study has been taken up with the

following cobjectives.

i.

2.

3.

3.

To study the performance of short duration tapicca
varieties and to selecct the most sultable one for
the uplands of Xuttanad.

To study the effect of different combinations and
levels of N P K on growth, yleld and quallity of
short duraticon tepiloca varieties.

T0 study the interactlion effect of nutrition and
varieties.

To work out the economics of different levels and
ratios of N P K on short duration tapioca varicties
and to £ind out the most profitable dose.
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2. REVIEW OF LITERATURE

an investigation was conducted to identify a
suitable variety of tapicca maturing in sbout £ive to six
months and to £ind out the effect of different fertilizer
doses to such varicties in the uplands of Kuttanad. Good
ancunt of fertilizer stuiies on tapicca hi_.we been conducted
in Kerala and elsewhere. But these relate to the long
duration varieties only and studies on short duration
varieties of tapioca are lacking. Hence results avallable
on the effects of mgcro nutrients on the productivity and
quality of tapiocca with normal growth duration have been
reviewad and presented below..

2.1.Nutrient removal by tanioca
Tapicca rengves large anounts of nucrients from

the soil especially nitrogen end potassiun in each harvest.
Pxeliminhry studies conducted at Central Tuber Crops
Research Institute, Trivandruma revealed that a tapioca crop
with thirty tonnes of tubar ylield removed 180-200 kg
nitrogen, 15«22 kg phosphorus and 140-150 kg potash from a
hectare {(Anon. 1983).

An analysis of the results cbtained in fertilizer
trials conducted in Talland during 1954-'67, 1967-'72 and



1975-*77 ravealed that in three consecutive cassava
croppings, the quantities removed were 103, 69 and 89 kg/ha
of N P K raspectively in unfertilized plots. When the
plots were fertilized with higher rates of fertilizers the
nutrient removal increased to 235, 60 and 250 kg/ha of

N, P and K (Sittibusaya and RKurmarochita, 1978).

A crop removal to thz tune of 164 ky nitrogen and
200 kg potash per hectare was reported for a 30 tonne
tuber yield by Asher ot al. (1980).

Food and Agriculture Organization of the United
Nations conductedi approximately 2,50,000 fertilizer trials
and demcnstrations on tapiocca crops in 40 countries. From
this they assessed that for maximun yield, cassava
required a nutrient ratic of 12132,N 3 P,0. & K,0
respectively in West Africa and Asia, 1:1.531 in Latin
America and 2:131 in Far East (Richards, 197%).

Howeler (1980) reported that taploca absorbed
potassiun and nitrogen in large quantities. On an average,
the crop renoved about 2.3 kg nitrogen, 0.5 kg phosphorus
and 4.1 kg potassium per tonne of roots.

2.2.84itrogen
Thls major element is found essential for the
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proper growth and yleld of tapioca. But higher rates of
application result in excessive top growth at the expense
of root growth.

2.2.1.BEffect of nitiFogen on growth charaocters

Mandal et al. (1975) reported significant increases
in plant height with added nitrogen. Thay cbserved
significant influence of nitrogen on leaf production and

its retention in taploca plant.

At 30, 60 and 90 dayi after planting there were no
significant differences in plant heights betwsen levels of
nitrcgen (Natarajan, 1975). But in later stages of growth,
the highest level of nitrogen (150 kg/ha) was significant
in increesing the plant height. Significant differance in
leaf nunber due to graded levels of nitrogen was observed
only in the early growth stages.

Increased leaf growth due to higher lsvels of
nitrogen application was also reported by CIAT (1975).

Increases in plant height, leaf area, leaf area
duration and leaf size by incremental doses oOf nitroﬁan
were cbhserved by Hgongi (1976).

Pillal and George (19728 a) moticed increases in
plant height and welight due to higher levels of nitrogen
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in K, variesty of tapioca. But Muthukrishnan (1980) could
not £ind any significent differsnce in follage weight due
to different rates of nitrogen application.

Asokan et al. (1980) found that nitrogen
significantly increased the canopy waight and leaf area
dndex.

Queiroz et al. (1980) also found significant
increase in canopy yleld by the presence of adequate
amount of nitrogen.

Hicks and Fukal (1981) noticod no significant
increase in leaf area index due to different levels of
nitrogen. LAI often ranged between 3.0 and 3.5.

Holmes and Wilson (1982) reported that high
nitrogen supply stimulated leaf growth. The nitrate
reductace activity (NRA) vwas shown to be correlated with
leaf growth rate and £inal leaf size,

A significant increase in plant top yleld by
nitrogen application was reported by Kang anxi Okeke (1984).

From the review made above, it waa seen that on
an average nitrogen application f£avourably encouraged the
vegetative growth characters in tapioca.
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2.2.2.Effect of nitrogen on yield comuonents
‘ Vijayan and Adyer (1569) fourxl that meaa nunber
of tubérs per plant was increased by Increasing the rate
of applied nitrogen from O to 75 kg/ha. Buk further
increasss of nitrogen decreased the tuber number in koth
variecties of tapioca, M-4 and Hel05.

Significant increasc in the tuber nunber of the
nybrid H=165 was observed by Mencal and Mohankumar (1972 a)
by raising the leavel of applied nitrogen fromn 40 kg €0
80 kg/ha beyond which there was not much difference.

In another study to £ind out th2 effect of varying
levels of nitrogen on promising cassava hybrids, Mandal
and Mohankumar (1972 b) found that the tuber numnber and
average size of tubers were increased with increase in the
levels of nitrogen in all the varleties tried. On thé
othor hand, Natarajan (1375) did not get any increase in
tuber nuaber, length, or girth due to higher levels of
nitrogene.

Ofori (1976) got positive response in tuber nunber
only upto 67 kg N/hs.

Fohankunzr and Mandal (1977) got a aignificant
increase ian the nuaber of tubers por plant with increasing
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levels of nitrogen.

_ Acosta and Pinto (1978) did not. get any direct
relationship between nitrogen and the mumber of roots _
per plant. However, the diameter was found increased
in roots with application of 120 kg N/ha.

Asokan et al. (1980) noticed that length, girth
and nuaber of tubers did not vary aignificantly due to
differcent levels of nitrogen (60, 120 and 180 kg/ha).

2.2.3.Effect of nitrogen on yield
Significant yield increases due to nitrogen
application upto 100 kg/ha ware reported by many workers
(Mandal and Singh, 1970 and Mandal et al., 1971).

Kumar et al. (1971) found that among differsnt
levels of N tried viz., O, 50, 100, 150 and 200 kg/ha,
100 kg N/ha was found to be the optimum bayond which the
yleld either tended to decrease or it was not significantly
different. They also noticed significant yield increases
by the application of anltrogen alone or in combinaticn
with phosphorus and potash.

Gowes et al. (1973) reported f£ram Brazil that
nitrogen fertilization had no appreciable effect on yield
of taploca. But ‘.in Colonbia, Howeler (1976) observed
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yield increases due to N upto 200 kg/ha.

A local cultivar gave the maximun yleld at
60 kg ¥/ha whersas the highest yield of another improved
cultivar could be cbtained cnly by the application of
nitrogen at 120 kg/ha (Cbigbesan and Payeai, 1976). Thay
also cbserved that higher rates of nitrogen tended to

redquce the yleld.

Mohankunar and Maini (1977) secured significant
yield increases by the application of 100 kg N/ha at Central
Tuber Crops Research Institute, Trivandrum. o |

‘ ¥Yield reduction at higher rates of nitrogen
application was reported by CIAT (1973).

Gones et al. (1979) got significant response to
nitrogen application only in one place in a series of .
experiments carried out at eight places in Erazil. Yield
depressions in tapioca to the extent of lleld4 per cent at
150 kg N/ha as conpared to 50 kg N/ha were chserved by
Muthuswamy and Chiranjivi Rao (1979).

Results of field trials conducted in the red
Bandy loam solils of North Malgbar showed significant
increases in yield due to higher rates of nitrogen
application upto 180 kg/ha (Asokan et al., i980).
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Ramanathan et al. (1980) showed that application
of nitrogen at higher levels did not significantly
influence the fresh tuber yleld, although thers was a
nuaerical increase in yield at 120 kg N/ha in £ield
expericents canducted at Coimbatore and Bhavanisagar

centres.

Reseagrch carried out in Brazil showed that although
uptake of N by cassava was high, it did not always result
in yield increases. 1In somne cases productivity had been
reduced (Gomnes and Howeler, 1980).

Kang and Wilson (1980) reported that the nitroegen
requirement of cassava was comnparatively low.

In a fertilizer trial in four sites at Brazil
there was response in the yield at S0 kg N/ha in cne
centre and there was no response in other éentxes

(Moraes et al., 198l).

Kang and Okeke (1984) established that N
application increased plant top yield and €foliar N

percentage with no significant effect on root yield.

2.2.4.Effect of nitrogen on gquality

2.,2.4.1.0py matter content
Varying levels of nitrogen did not produce any
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difference in the dry aatter content of taplcea tuber
(Vijayan and Adyer, 196S).

Cbigbesan and Agooola (1973) recorded reductions
in the dry matter yield of tapioca tuber with increasing
doses of nitrogen.

~ Ritrogen nutrition was not effective in making
differences in the dry matter content of tuber (Mohankumay
and Maini, 1977).

‘ Piliai and George (1978 ¢) observed significant
raduction in the edible portlom of tuber by nitrogen
ferctilization.

Rate of dry matter preduction was found to be a
linear function of LAI upto 80 days after planting and
thereafter associated with NAR upto final harvest
(Barrus et al., 1978).

Total dry matter yleld increased with N application
and the maximun was reached at approximately 40-50 kg H/ha
(Keating and Evenson, 1i98l).

2.2.4.2.5¢arch content
Many workers have reported the beneficial effect
of nitrogen nutrition in increasing the starceh content of
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tapioca tuber (Mandal et al., 1971; Hatarajan, 1575 and
Pillal and George, 19728 c).

Obigbesan and Agboola (1573) observed increases
in starch content with higher doses of nitrogen in one
variety of tapicca, while it decreased in encther variety.

Etarch content of tubers was not affected by the
level of nitrogen (Mohankumar and Maini, 1976 and
Muthuswamy and Chiranjivi Rao, 1979).

2.2.‘.3.0;%9 Er°53£! Qntexlt
Crude protein content of tubera of M-4 varicty

of taploca was found to increase from 1.93 per cent with
S0 kg N/ha to 2.13 per cent with 100 kg N/ha (Pillai and
George, 1578 c).

Nair (1982) alsoc found that crude protein content
increased significantly with incremental doses of anitrogen
at Kayaakulan and Vellayani.

de2.4.4.HCH _content
Indira et al. (1972) reported that application of

nitrogen and phosphorus increased the HCN content of
tapicca tubers.

Several workers showed that high rates of nitrogen

application increased tha HCN content of tubers
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(Obigbesan, 1373; Mohankumar and Maini, 1976 and
Mathukrishnan, 1980}.

Muthuswamy and Rao (1981) found that HCN content
éigniflcantly increased with H application.

Hair (1982) als=p got an increased HCN content of
tubers with higher levels of nitrogen application at
Vellayani and Kayamkulems in two seasons of the trials

conducted.

Eventhough an increase in HCN content was noticed
in a loecal cultivar with higher level of nitrogen,
Obigbesan and Fayemd (1976) could £ind a decrease of HCN
in an improved cultivar by nitrogen fertilization.

2.2.4.5.C00king quality

Cooking quality of tubexs assessed by a taste’
"panel was fouRd to be reduced aignificantly by higher level
of nitrogen (Prema et al., 1975).

Nalr (1978) cobsorved a high percentage (75%) of
non bitter tubers at 50 kg N/ha as compared to 63 per cent
in the case of 75 kg N/ha and 69 per cent in the case of
100 kg N/ha. Nitrocgen énpplicat.lon at 75 kg/ha produced a

higher percantage of soft textured tubers as against a
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lower percentage cbsexved in nitrogen application at the
rate of S0 and 100 kg/ha.

A definite influence of the levals of nitrogen on
the cooking guality of tubers could not be cobserved by
Mohankusar and Haind (1977).

Sheela (1981) also rsported reduction in cooking
quality of tuber due to higher levsls of nitrogen
_application.

Nair (1982) observad a reduction in cooking quality
of tubers by higher levels of nitrogen.

2.2.5.Effesct of nitrogen on nutxient uptake

Mohankunar and Nair (1963) noticed increases in the
percantage of nitrogen and potassium in plant parts with
increases in the rate of nitrogen application.

On ths basis of field experiments conducted in the
acid laterite solils, Rajendran et al. (1976) cbscrxved an
dcreased potassium uptake by higher doses of nitrogen.

Pushpadas et al. (1976) recorded increases in
nitrogen content of plant with higher levels of nitrogen
nutrition.

' A decrease in phosphorus and potassiun contents
of leaf blacde and sten of taploca was observed by



18

Okeke et al. (1979) due to nitrogenh nutriticn. But petiole
potassiun showed a linear response to applied nitrogen.

Nair (1982) cbserved a significant influence of
nitrogen nutrition cn the uptake of potassiuwm cduring the
difforent growth stagen of the crop.

2.3.Botassiun

Taploca requires adeguate supply of potassium for
the synthesis and translocation of starch. Sereeponk (1977)
reported that the primary factor liniting cassava production
was potassiun avallability. Potash deficlency would not
only reduce tuber ylelds but also unfavourably affect the
quality traits such as starch content of tubers.

2.3.1.Effect of potassium on growth characters

Ngongl @t al. (1976) reported increases in plant
height, leaf area and leaf size with incremental doses of
potash from 0=240 kg/ha. But mimm values of plant f£resh
weight and total dry matter were obsexrved at low levels of

potash application.

Several investigators could not get significant
tésponae to levels of potassiun on such growth characters
as plant height, nunber of leaves and topyield (stem and
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leavez) of tagioca (Pushpedas and Alyer, 1976 and
Ramaswamy and Muthukrishnan, 1930}.

Asckan and Sreedharan (1980) chserved increases
in plant height and top yield at higher levels of potash -
application.

Ramanujam (1982) obsorved increases in plant
height, nod nunber, leaf size and leaf area index by
potassiun fertilizers as compared to control in cassava
va;inty H=-2304. But application of potassiun beyond
50 kg Rée/ha showed no appreciable change in leag area
index, crop growth rate and dry matter producticn.

Nair (1932) alsc showed significant differences
in plant height during growth stages at two locations to
different rates of potassiun. But the effect of potassium
was not significant in nurber of leaves and leaf area index.

Rang and Okeke (1984) observed that K application
significantly increased plant top yleld and follar K

content.

L2.3.2.Effect of potassiun on yield components

Markial and Mohankumar (1572 a) noticed no
differsnces in the nurber of tubers by the application of
low levels of potash ranging from 40-80 kg/ha. But tuber
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nunber was significantly high at 120 kg Kzolha.

Application of potash beyond 100 kg/ha had no
significant influence on tuber size (Mohankumar and
Hrishi, 1973).

The highast rate of £lesh to rind was cobtained
by an application of 150 kg/ha of K (Natarajan, 1975).

Oford (1976) observed that the tuber number and
tuber waight were increased by K application.

HAigher rates of potassiun did not influence tuber
nucker but significant difference in tuber size was
obgesrved. Harvest irnddex was not agfected by the sources
or rates of potassiun tried (Ngongl et al., 1976).

Pushpadas and Aiyer (1976) also observed that K
applicaticn increozsed the edible portion of the tuber.

Eventhough, Godfrey and Garber (1978) could get
significant increases in the weight of storage roots of
cassava by potassium fertilization, no significant

influence was noticed in the nunber of storage roots.

Pillai and George (1578 b) showed that application
of K increased tho weight of edible portiocn.

The beneficlal effect of potassium in increasing

the utilization index of tapioca was reported by
Cbigbesan (1977).
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Asokan and Sreedharan (1980) found that utilization
index showed a decrease beyond the application of 75 kg

xzo/na.

The nunber of roots and root weight were not
significantly affected by the different levele of K,0
applied (Magalhags et al., 1960).

Nair (1982) reported an Ancrease in the tuber
nunber at Kayamkulam and Vellayani at different rates of
applied éotassium. Incremental doses of potassiun
increased tuber welght significantly upto the highest
level. The length and girth of tuber weyxe ncot influenced
by the levels of potassium. Utilization index increased

significantly due to potassium nutrition.

Mohankumar et al. {1984) found that plots

recelving potash alone were ssen to produce smaller tuboers.

2.3.3.Effect of notassiun on yleld

The reasons for poor yield of cassava were
attributed to the low consumption of f£ertilizers per unit
arca by this crop and the disproportionately less use of K
(Kanwar, 1974). It was also secn that ¥ was the main
element responsible for limiting the yield of this crop,
which was reported to be a heavy feeder of K (Ancn. 1975).
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Pushpadas and Alyer (1976) secured maximus tuber
yields for a hybrid variety of tapioca H-105 with 250 kg
Kzo/ha_o .

Yield depressions in cassava were reported at

high rates of potash application by CIAT (1974).

Rajendran et al. {1976} reported that 100 kg
Kzo/ha was the optimun dose and higher rates resulted in
luxury consunption.

Experincent at Vellsyani thwad that there was no
significant difference in yield between K levels of 50 kg
and 100 kg/ha whereas 150 kg level gave a maximun yielsd of
38.36 t/na (Nataxajan, 1975).

In a trial to study the potassium tolerance of
cassava cultivars by application of 0-=220 kg K20/ha. 11:.
was observed that lack of potassium reduced yields to
70 per cent of maxdmum (CIAT, 1977).

Sitiboot gt al. (1978) studled the growth response
of cassava to different rates of potassium in two scil
types of low available K (18 and 20 ppn). The treatments
consisted of O, 50, 100, 200 and 400 kg K,0/ha while the
yield increase at 200 kg K_.,'O/ha over the control was 64 por

cent jin one solil type, it was only 21 per cent in the other
soll.
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Gores et 2l. (1979) got significant response to
K application in two out of eight experiments conducted
in Brazil.

Ascgkanr and Sreedharan (1980) notilced maxdmxn
tubsr yleld at 112.5 kg of ‘Kzﬂlha.

Nair et al. (1980) tried different levels and
sources of potassiua on yleld. Among the different levels
tried 100 kg Kzojha was found to be the cptiﬁmm for tuber
yield.

Asckan et al. (1980) reported a significant
reduction in the tuber yield when the application of
potash was increased to 180 kg/ha and they got a maximun
yield for a2 hybrid variety H-10% at 120 kRg/ha.

Higher levels of potassium ocould not produce
significant yleld irncreases in tapioca {(Ramaswamy and
Muthukrishnan, 1980).

Patterson et al. (1581) from Austrnlia reported
that theéy did not get any response to the application of K.

Ramanujur (1982) noticed yield response to
potassiun nutrition in tapioca only upto S0 kg R,0/ha.
Potassium application resulted.in a yield increase of
10-16 per cent over control. .
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Hair and Kumar (1982 a) reported that 100 kg
Kzo/ha is the optimun for tuber yield of cassava. Cultivar
H-97 gave a yleld of 30.74 t/ha with 100 kg K,0/hs as
comparad to 25.54 t/ha in no K treatment.

Gomes and Ezeta (1982) found that on soils with a
R content of 77 pom, there was no response to tha levels
of application of K while in another soil with 43 ppn K

the application of BC kg K20/ha increased production from
10-9t° 21.5 t'/ha.

Kang and Ckeke (1984) also reported a significant
increase in oot yield by K application.

2+3e4.Effect Of potassfum onh quality
2.3.4.1.0py matter content

Obigbesan (1973) observed increase in tuber dry
zatter content with higher rates of potassium application.

Obigbesan and Agboola (1973) also reported similar
results.

Pushpadas and Adyer (1976) noticed the highest

percelitage of dry clatter with potassiun nutrition of 125 kg
K,0/ha.

Pillai and George {1978 ¢) alsc rcported an increase
in dry matter content. with K application.
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Asckan and Sreedharan (1580) obtained maximum
values of Gry metter with 75 kg/ha of potash application.

Keating and Evenson (1581) cbserved that application
of K increased total dry mattsr yield upto rates of 400«480
kg K,0/ha for onec variety and 360-440 kg K,0/ha for another

variety.

Nair (1982) also got a significant effect at all
growth 2tages in the root, leaf and stem dry matter
producticn by the application of potash.

2.3.4.2.5t2pch gontent

The effect of potazsiun nutriticn in ephancing the
starch content of tubers was chserved by several workers
(Obigbesan and Agboola, 1973; Natarajan, 1975; Muthmswany
and Chiranjivi Rao, 1973 and Muthukrishnan, 1980).

Pushpadas and Adyer (1976) secured highest starch
yield per hectare with 250 kg K,0/ha.

Pillail and Gecrge (1978.¢) also reported increase
in starch content by application of potassium.

Linear increases in storch yield with higher rates

of potassiun application upto 200 kg Kéolha were reported Ly
CIAT (1979).
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Gomes at al. (1580) also reported a favourable
increase in starch countont by K application.

Nair at al. (1980) noticed that increasing levels
of K application resulted in an increase in starch

content.

Relationships of soil K and leaf K with cassava
yield and starch ccntent were established in a trial
conducted on an oxisol at the Malaysian Agricultural
Research and Dsvelopment Institute, Malasia. Results
ghowed that leaf K was a better indicator of starch yield
than water scluble soil K. The optimun leaf K for maximum

~ starch yleld was 2.1l percentage (Chan and lee, 1982).

Nair and Kunar (1962 b) noticed only a slight
increase in starch content by potassiun fe:t@uzers.

“

2.3.4.3.Cxude _protein content

Levels of potasaliun axerted no influence on the
crude proteln content of tubers (Mandal and Singh, 1970).
But Natarajan (1975) noticed significant reducticn in
crude protein content of tubers by the application of
higher levels of potassiun.

Sicilar results were obtained by Pushpadas and
Alyer (1576) and Pillal and George (1978 ¢).
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Asokan and Sreedharan (1980) reported a decrease
_in crude protein content with K application.

A decrease in crude protein was also reported by
Nair (1982) due to potash spplication.

2.3.4.4.HCH content

Potassiun aicie or in coimbination with nitrogen
reduced the fICN content of tapioca tubers (Indira et al.,
1972). '

Appreciable reduction 4in HCN content of cassava
tubers by higher levels of potassium nutrlition was reported
by Obigbesan (1973) and Natarajan (1375).

Muthuswanry and Rao (1981) also repcorted a reduction
in HCN content by potash application.

Ramanujam (1982) reported readuction in the HCN
content of tubers and leaves of tapisca variety H-2304
by potassiun nutrition. The lower dose of K,0 (50 kg/ha)
was not effective in reducing the HCHN concentration. But
by the application of potash beyond 100 kg Kza/hn. the HCN
content was reduced by 40 to 76 per cent as compared to
the control.

Nair and Kumar (1982 b) studying the effect of
differcnt scurces and levels of potassiun on the yield
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and quality of tubers, found that higher levels of
potassium application resulted in a decrease in the HCH

catent.

" Bair (1982) also reported a significant decrecase
in HCH content by differant rates of potassium.

2+3+4.6.Co0king quality

Rurian et al. (1973} reported that by the
application of wocdash slone or a mixturs of cowdung and
woodash, the quality of tubers was Improved by reducing

bitterncss.

Appreciable improvement in cooking quality as
measured by the bitterness of tuber, at a higher rate of
potassiun nutrition (156 kg K,0/ha) was observed by
Asokan and Sreedharan (1980).

Nair (1582) reported a ketter cooking quality of
tubers at Vellayani and Kayackulamn with potassium
application.

2.3.4.7.Eff0ct of opotassiun on nutrient uptako

Mohankumar and Nair (1969) noticed an increase in
potassium uptake by plant parts and a decreasa in nitrogen
contaent by potassium fartilization.
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Spcar et al. (1978) showed that high concentration
of potassium in solution reduced the upiake of calciun apd

magnesium by cassava.

Rair and KRumar (1982 b) found an increase in
potassium content of plant parts by higher rates of
potassiun nutrition.

Chan and Lee (1982) obtained significant
correlations between applisd K and watser soluble soil K
and between applied X and lesf K.

Froa tha review ande, it could be saen that
potassium plays an important role in the growth, yield and
quality of tapioca.

2.4.Phosphorys

In the experiments conducted at Central Tuber Crops
Research Institute, Trivandrum, in acid laterite soils of
low available P content (10«15 kg/ha), cassava responded to
P application upto 100 kg ons/m beyond which the yleld
increase was not significant (Anon. 1583).

Gomas st al. (1979) showed that yield of cassava
inereased significantly with P fertllization.

An experiment was conducted in Brazlil to determine
the effects Oof the socurces and levels of P fertilization on
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cassava. The incremental rates of the nutrient increased
P and Mg contents in the lisb. It also affected Harxvest
Index significantly (Souza, 1979).

Correa &t gl. (1979) found that when 50 kg P,0.
was applied per hectare, highest yields were obtained even
in the abeence of H and K.

The physiclogically inferior xroot system of
cassava required a much higher external P councentration
than other plant species to achieve 95 per cent of the
maximum yield (Jintakenon et al., 1579).

From the review of literaturas, Comes (1979)
highlighted that although P was required in lower amounts,
it was still limiting to the production and suggeated that
80=120 kg P,0; would be applied per ha.

Cadavid (1980) cbtained a positive response upto
100 kg onslha and less response at 400 kg/ha in an
experdaent in which four levels of P tried (0, 50, 100 and
400 kg ons/ha)..

Ariszendl (1980) found that P was the most

limiting nutrient elexent f£or root production in cassava
£ollowed by N and K.
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Gomes and Howeler (1980) also reported the
favourable effect of P in increasing the root yleld.

An experiment was conducted on a yellow podzelic
scil in australia to evaluate the response of cassava to
the band application of different levels of P. The
response of P fertilizer treatments was generally small.
But root ylelds at 100 kg onslha- were significantly
greater than O 2nd SO kg 7"305/“‘ treatments (Hicks and
Fukel, 1981).

Morass et al. (1981) reported an yield increase
upto the application of 80 kg onslha.

Studies were carried out in Brazll to determine
econoade raéea of P to cassava crops. The 4 levels of P
" tried (0, 40, 80 and 120 kg/ha) did not show statistical
difference amchg themselves in canopy yield. Regarding
reot yield the application of 120 kg ons/na gave the
highest yield. There was no difference among treatsants
regarding starch content (Magalhaes, 1981).

Cadavid and Howsler (1982) reportad a significant
increase in yiseld with 200 kg ons/ha without N and K.

Nair and Prabhakar (1984) reported highest yields
with 25 k3 P,0-/ha. P uptake was also highest at this
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dose, but the difference betwesn the varicus levels were
not aignificant.

Frop the sbove review it could be seen that
tepiloca required appreciable quantity of phosphorus for
its higher yleld, the magnitude of which varied according
to situations. | l

2.5, ined ni ho and tassiua

Cassava regulires higher levels of nitrogen and
potassium and small amount of phosphorus to produce
maximuwn yielde. But the crop is sensitive to over
fertilization, which causes excessive top growth and
little root growth. The indiscriminate use of large
ancunt of inorganic fertilizors also leads to serious
nutritional imbalances. The yield and quality of tubers
depend both on the level of individual nutrients and on
their relativa quantities.

Studies at C.T.C.R.I., revealed that cassava with
a yield of 30 t/ha retoved 180 kg N, 22 kg P,0, and 160 kg
K,0/ha {Mohankumar et al., 1984).

Sittibusaya and Kurmarchitz' (1978) reported that
in Sguth fast Thailand, after 15 years of coatinuous
unfertilized situation, the ylelds droppaed from an initia)
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level of 30 t/ha to only 17 t/ha. When the s0ils were

fertilized with 375 kg N, 164 kg 9205 and 312 kg KZO/ha,
yields increased from 22 to 41 t/ha.

Okeke et al. (1982) studied the effect of fertilicer
and plant age on distribution of nutrients in Kigerian
cassava. They identified the third month from planting as
the most sensitive atage for dlagnostic sampling when R and
P status were best reflected in leaf blades and K in
petioles. The largest root tuber ylelds after 12 months
were associated with leaf blade analysis of 5.0 per cent N,
O.4 perx .cent. P and 2.0 per cent K at 3 months after planting.

Acosta and Pinto (1978) obtained highest yields of
21 t/ha with the application of 120-80-60 kg N, P,0; and
K,0/ha.

Sereeponk (1977) studfed the egfect of Qifferant
fertilizer formulae cn yield and he got the formilae
6=12~12 and 6=6-12 for the higher yields of 2939 kg and
2753 kg/ xat.

Goomarohit (i975) reported that analysis of
leaves and stems of 5 and 10 aonths old plants showed good
conzlation with yield. They fournd that nutrient uptake was
correlated with yield parabolically.
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Nakviroj et al. (1971) concluded that 50-100 kg
N/ha in combination with 100 kg P,0; and 50O kg R,0/ha was
the most suitable for high root productiocon.

Cotejo junior and Talatala (1978) cbtained optimum
yleld at 90360360 NPK level/ha.

Cock (1972) atudied the crop growth rate in
tapioca. They founki that root growth rate lncreased upto
LAl 3=3.5, then declined.

Gones et al, {1979) opined that a better response
of P was noticed in the presence of N and K.

Obigbesan and Fritz (1980) reported a plant
nutrient uptake of the whole cassava plant with dry matter
yield of 10.5 t of toi:s and 12.4 ¢ of roota/ha amounts to
145, 98 and 569 kg of N, P,0y and K,0/ha respectively.

Ramaswamy and Mutitmkrishnan (1980) did not get
sny significant difference due to different fertilizer
treatments on thres varicties of tapicca at the Tamill Nadu
Agricultural University. “

Field trials were carrled cgut in soils of low
fertility to favestigate the beshaviour of four caasava
varisties treated with different levels of fertilization.
The fertilization rates were O«0«0, 20=40=30 and 40=80=60 kg
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of N, P,0g, K,0/ha. Regarding root yields the results
showed significant difference amgony varieties. A positive
linear effect of fertilization was also aoticed
(Lorenzi et al., 1580).

lorenzi et al. (1581) got greatest dry matter
accusulation ketween 120180 days after sprouting with an
average of 105 kg/ha/day.

Hair (1982) reported chat 125 kg N and 125 kg
z:ao/m gave the maximun tuber yield at Vellayani,
Trivamdrun. At Kayankulam whore the soil was saxkiy loam
the conmbination of 125 kg N and 200 kg Kzofha applied in
thres splits resulted in highest tuber yleld.

Cadavid and Howeler (1962) ebtainsd optimum yield
vith a combination of 100-200-150 kg H, P,0, and Kzo/m, in
Latin America.

- Sushama gt al. (1982) reported a significant
positive correlation between leaf area and root yleld.

Econoaic analysis indicated that cassava grown in
a soll treated with N, P,0;, K,0 at 60-45=120 gave
significantly higher net returns (Ramos and Mojica, 1982).

Howeler (1983) smuggested the critical levels for
N, 9205 and KZO in leaves-as 4.7 per cent 0.3 per cent and
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1.0 per cent at 3-4 months of age.

Resulta on yield trials of £ive experiments in
Colunbia showei that treatments consisting of 60=90«60 kg
N, P,0g and K,0 gave better yield (Cepedav and Acostar, 1983).

It was well established that potassiun was effective

only in the presence of nitrogen.

A study of N x R interasction, with levels of C, 100
and 200 kg/ha nitrogen angd 0, 150 and 300 kg/ha of potash
(CIAT, 1975) showed that cassava responded to nitrogen only
in the presence of potassaiun and this response was pogitive
only upto 100 kg/ha nitrogen where as the application of
200 kg/ha of nitrogen resulted in a nsgative response.

From aninvestigation with four cassava varieties including
H-2304 to ascertain the response to different combinations
of nitrogen and potassium, Nair (1976) got significant .yield
increase with the applicaticn of nitrogen at 100 kg/ha and
potash at 156 kg/ha. Highest tuber number was noted in the
treatment with nitrogen and potash at 75 kg and 225 kg/ha
respectively. HCHN and atarch contents of tuber were
unagfected by HK combinations.

CIAT (1977) recorded a decreasing trend in the

values of harvest index of taploca by nitrogen and potassium
applicatiocns.
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In a multilocation trial, Rasanathan gt al. (1$80)
reportexd significant tuber yleld increases due to different
lavels of nitrogen and potassium at Bhavanisagar only. The
highest tuber yield was cobtained by a combined application
of nitrogen and potash at 80 kg and 120 kg/ha respectively.
Starch content was maximum in this NK combination. At
Codmbatore, the tuber yield was not influenced by fertilizer
levels.

Indira (1982) reported decreases in HCN content of
cassava tubers by the application of nitrogen and
potassium. But differences in crude protein content was not

significant due to treatments.

The above review indicated that there would be a
proper nutritional balance among nitrogen, phosphoric acld
and potash for the efficient utilization of the different
nutrients by the tapioca plant. Determination of the
optinun rate of fertilization ad the proper balance of
nutrients are of great importance. For short duration

tapioca varicties the nutriticnal studies are lacking.



MATERIALS AND
METHODS
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The present investigation was undertaken to select
a suitable early maturing variety of tapioca for the
uplands of Kuttanad and to work cut a fertilizer dose
suitable for the variety. The details of the materials
used and methods adopted in the experiment are given in
this chapter.

3.1.Matepdals
3.1.1.Experimental site

The experinent was carried ocut in the Regional
Agricultural Research Station, Kumarakom, Kottayam. The
crop was ralsed on the bunds which represent the upland
conddtions of Kuttanad. The station is located at 9°* 30' N
latitude and at an altitude of 0.6 metres below MSL.

3.1.2.5041

The soil type of the experimantal area is reclaimed
alluvisl. The gesults of analysis of the soll befcore
starting ths experiment are given below.
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A. Mechanical composition

Coaree sand - 8.5 por cent
Fine sand - 34.9 er
s41t - 20.6 oe
Clay - 30.6 'y
Organic natter - 5.4 s

B. Chemical composition

pH - 4.7

Total nitrogan - 0.168 per cent
Available F205 - 0.003 ,,
Available Ezﬁ - 0.0711 ’e

3.1.3.5ea80n

The expsriment was conducted during the pericd
from Z20«10«1984 to 13=-4«1985. The 3eason represents the
main season of the region for the crop and the second
main planting seszson in thz State.

3el.4.Heather conditions

The meteorological parameters such as maxioun
and minimum temperature, rainfall and relative hunidity
during the entire crop period were recorded from the
meteorological obgervatory of the R.AR.S., RuRarakom.
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The average weekly values as well as the average values
for the past f£ive years were worked out and presented in
Appendix I and in Figure 1 and 2.

The weekly average for maximun teamperature during
the cropping period ranged betwesn 34.57°C and 30.71°C and
the minimsn between 25.64°C and 20.93°C. The weskly
average maximun te:éperature was highest during 19-3=1935
to 25-3=1985 (Standard week 12) and the weekly average for
the pinimum temperature was lowest during the period from
17=12-1984 to 23-12«1984 (Standard week 51). There was no
appreciable variatlion between the values recorded for the
cropping pericd cnd the average values of the corresponding
period for the past f£ive years.

during the cropping period there was 530.40 an
rainfall distributed over 26 days and the pattern of _
rainfall was more or less similar to that of the past f£ive
years. However, quantity of rainfall recelived during the
cropping season was silightly higher than the average for
the corresponding period (450.25 am).

The relative humnidity during the cropping period
ranged betwesn 82.0 per cent and 61.0 per cent without

much variation f£rom the mean for the past five yesrs.
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In general, the cropping season was favourable

for the satisfactory growth of the crop.

31.5.Cropping history

The experimental area was lying fallow for the
previocus ¢ne year and before that the area was under fodder

grasses uniforily.

3.1.6.Planting materials

Three cultivars of tapioca were used for the
experinent namely Thottakolldi, Raduthuruthy local and Sree
Sahya. Thottakolli which has been reported to be & short
duration variety is extensively cultivated in Chalakudy
arca of Trichur District and harvested usually within six
months after planting. It is a non-branching variety with
moderate ylelds. Iéaﬂuthgggm local is popularly
cultivated in Keduthuruthy, Kuravilangad, Arpcokars areas
of Kottayam District. It is a tall growing non-branching
variety harvested usually within six months after planting.
Th2z third variety used was Sree Sahya (H=2304) releasaed by
C.TeC.R.I. during 1977. ‘

The planting materials of the twoe lccal varieties
were collected f£rom the respective farmer's £ield and Sree
Sa.hya £xom C.T-C.R.I., Trivandrum.
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3.1.7.Fertilizers and mapures

Urea analysing 46.00 per cent N, superphosphate
analysing 16 per cent 920 » urjate of potash analysing
60.00 per cent !r.zo and farm yard mamure analysing 0.46 per
cent N, Q.30 per cent P?.OS and 0.27 per cent KZO were used
for the trial.

3»2+ethods
3.2.1.0esign and layout

The experiment was laid cut in factorisl
Randomised Block Design with three replications. The lay
out plan of the experiment is given in Pigure 2.

eatmen

The trial was conducted with three varieties and
£ive fertilizexr combinations.

Varieties : 3

Vi - Thottakolld

A2 - Kaduthuruthy local
Vqy - Srea Sahya
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V3 - SREE SAHYA
FERTILIZER COMBINATION
N Pz Og Kz0
L1 30 30 30  Kg./ho.
L2 0 30 45 "
REPLICATION - I]]
Lz 50 50 51 n
La 50 50 75 2
Ly 50 50 100 "
Valy | Yolal Yolg | Yilg| Vole | Yalz | Vils | V3l4| Vilz | Valz | V3L5 | ViLs | VaL3 | v3Lp | VqV2




Nuxbher of replicaticns
Total nueber of plots
Spacing

Eh.ﬁnher of boarder rows

Pa 1 -e ns 3
n 9205

1.2 30 0
L3 50 50
L‘ 50 S0
1'5 50 50
Igeagment coubinations

- {2) "'1“2 (7) vzlsz
(2) Vb, (8) Vo,
(4) v,L, (9) VL,
({S) le"s {10) Vz"s
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K,0
30 kg/ha
5 .,
$o .,
75 .
ic0 ,,

(11) v.?.t'l
(12) v,L,
(13) V b,
(14) Vv L,

(15) VLo
3
45
7S x 75 o
cne row all around the
plot.
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Plot size
Plot size (gross) g 6mx 3.75m
Plot size (nat) 2 3.7 mx 2,25 m
Total nunber of plants/ 5 46
plot (gross)
Murber of plants used for
destructive sampling g 3
Total nuober of plants/
piot (net) E 18

3.2.2.02tal1s of cultivation
Land sparation
The expariméntal area was dug twlice, stubbles were
femoved, ¢clods were broken and the £ield was laid out into
blociks and plots. Mounds were raised at a distance of 75 on
in both ways.
Manuging

A uniforam basal dose of 12.50 t/ha of farm yard
mamure was applied and well fncorporated into the sodl
uniformly befare taking mounds.

Fertilizer application

The different nutrients as per the treatmonts were
applied in the form of uraa, superphosphate and muriate of
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potash respectively. Fertilizer application was done as
per package of practices recommandations P full basal, N
and K in three equal split doses.

Plancing

Planting of tapioca was done on 20~10-1984.
Tapioca setts of 20 cm length were pianted on the top of

the Bounds.

Afte 1 t

Germination of 2etts was good. Excess sprouta
were rexoved after retaining two hezlthy and vigorous
ahnots par sett.

The £irst earthing up and first top dressing of
fertilizers were given on 20-12-1984. Second top dressing
of fertilizer was given on 20-i=1985.

Genera ition tha

The gencral condition of the crop was satisfactory

throughout the periocd of growth.
Harvest

Tapiocn was harvasted on 23-4=198%, six months
after planting.
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3.2.3.gbsegvations yecorded

Sampling technicue for biometric studies

Four plantz were selected at randok £rom e@ach plct
‘for tsking the detailed bicmetric cbservations at different
stages. Averages of the observations were subjected to
statiscical analysis.

Observagions on growth chapacters
Heiqht of the plant

Cumulative height of the shoot of each plant was
measured from the base of the sprouts to the top of the

unopened bud at bimonthly intervals starting from the
second month after planting to harvest.

H e leaves lant

The total nusber of leaves were recorded by
counting the nunber of fully opened leaves as wall as the
leaf scars fron the base to the tip of the shoot. The
observaticn was recordsd at bimonthly intervals from 60
days after planting to harvest.

Leaf arga index

The leaf area was calculated using linear
measurement method suggested by Ramanujam and Indira (1978).
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The leaf area index was worked out by the following formmula
suggested by Watson (1347).

Leaf area per plant (cma)

Lal = .
Land area occupied by the plant (cm®)
Obs 2 o yvield and yield attributes
[ (=32} Yz ] 3

The aample plants selected for biometric
observations were harvestad on the previous day of general
haxvest. The £following observations were made on these

plants and the mean values calculated.

Total number of roots per. plant

The total number of roots including product.i.:ve and

unproductive ohes was racorded at the time of harvest..

Bunbey of tubers oer plant

The total number of fully developed tubers from the
cbservation plants was recorded and average per plant worked

cut .
Po =] roductive

The percentage of productive roots in each plant
was worked cut using the number of tubers per plant and the
total nuaber of roots per plant.
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Length of tubers
The average length of tuber was worked out by
measurdng the length of tubers taken at randoam from the

chservation plants and expressed in con.

G £ 3

Girth ceasurcesa2nts wers recorded from the sane
tubers that were used for length measurexents. <Cirth
values were recorded at three places, one at the centre
and the other two at half way batween the centre and both
ends of the tubers. The average was taken as the tuber
girth and expressed in cn.

Bind to £lesh ratio

A random sample of fresh tubers wdas taken from
each plot. The tubers were pesled and the rinkd welight and
£lesah welight were found cut separately. From this, the
rind to £lesh ratio was worked out.

Zubeg yield

Tuber yield per plot was yecorded at the time of
harvest after removing the soll adhering to the tubers.

This wvalue was expressed in tonnes of tubers per hectare.

Top yield

After removing the tubars, the total weight of the
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stom and leaves was recorded per net plot and coaverted
into tonnes per hectare.

Stilisation index

According to Obigbesan (1973) this im an important
yield determinant factor and is the ratio of the tuber
weight to the top weight (stem and leaves). This was
found out fronm the cbservations recorded in tuber welight
and top weight of the ocbservaticnal plants.

gheervations on cuality attrihuces
matto tEnt tubs iesh

Uniform quantity ci fresh tubgr flesh was taken
£rom each plot and chopped into sxnall pieces and dried to
constant weight in an alr oven. The weight of dry matter
expressed as percentage of the fresh welght gave the ary
aatter content of tuber £lesh (A .0.A.C., 1969’.

Stagch tent ers

Starch content of the flesh wab estimated by using
potassiun ferricyanide method (Ward and Pigman, 1970). The
values were expre=sed as percentage of the fresh weight.
Crude protedn content of tubers

The total nitrogen of oven dried samples from each
plot was estimated using Modifled micro-kjeldahl method
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(Jackson, 1967). To get the crude protein content of the
tuber, the nitrcgen values were multiplied by the factor
6.25 ‘AOOQA.C.' 1959’.

H ic tent o

Tha HCN content of fresh tubers was estimated by
the colorinmatric method of Inkiira and Sinha (1569) and
expressed dn  uc per g of £resh tuker.

in al

Cooking quality of the tuber was assessed by
Judging the bitterness and plumpiness. The sensory method
of analysis by a taste pannel was used in differentiating
cooking quality (Jellinck, 1964). |

Since the sensitivity in taste determination test
is likely to.be affected by increasing the number of
sanples, only three treatments {three varieties) were
tested £or cooking guality (Prema et al., 1975).

Fresh tubers of the above treatments were coirbined
over replications. A random sample of about threa kg of
fresh tubers was tzken from sach of the treatments. These
sanples were used for the cocking quality test. The
sémpl.es were derinded cut into pleces of about £ive cm
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long, washed and cooked in threa earthern pots giving

uniform time.

Mesbers of the taste pannel were served with the
samples. Taste was asses36d on a discrete scale. The
best taste was described as sweet and a score of two was
used. The other scores in the decreasing crder of taste
were watery sweet (1), starchy (0), bkitter (-1) and

watery bitter (=2).

3.2.4.21ant analysis

. Samples collected for chemical studies were dried
at 80°C + 5, grownd irp a willey mill and used for chemical
analysis. tliitrogen, phosphorus and potassium contents of
tuber, stem and leaves wera s@paratsely analysed.

The total nitrogen content of the saaple was

determinad by the modified micro~kjeldahl method
{Jackson, 1967).

Phosr. ent

Phosphorus content was determined by Vanadoe
molybdo~phosphoric yallow colour method (Jackson, 1967).
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P G ten

Potassiuc content was determined by flamephotometry

using TEBL Flamephotonsater.

3.2.5.U0ptake studles

The total uptake of nitrogen, phosphorﬁa and
- potaﬁsiim aﬁ s ixty days .mtérval were calculated based on
the content of thesc rmﬁ:.tents in the -tub&r, éte:n- and
leaves and multiplying their corresponding dr.y welghts.

32465011 analysis
Mechanical composition of the soil before starting
the experiment was determined by the International pipstte
mathod. ' '

‘ Tha total nitrogen, avallable phosphorus and
available potassiumn content of a composite soll sample
collected blockwisne prior to the experimsnt ard sodd
suppies apidectod Sros nddwiton plots afdor the expepfoing

were analysed.
Total nitrogen was deteranined by Modified micro-

kjeldahl method, available phosphorus by Bray's method and
avajlable potassium by 2mnoniun acetate method (Jackson, 1967).
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Organic matter was calculated by f£inding out the
organic carbon by Walkley and Black's wet ozidation aethod
as deacribed by Jackson (19867).

3.2.7.Economics of cuitivation

Cost benefit ratio was worked out by calculating
actual coat of cultivation and the price of produce
harvested.

3.2.8.3tatistical analysis

. The experimental data were analysed statistically
by applying the technicgue of analysis of varlance for
£actorial R.B.D. and significance was tested by F test
(Cochran and Cox, 1965). The standard error of means md
least significant difference (Critical difference) have
been provided for testing the Inference wherever °*F' test

was significant.

The statistical analysis of the date was carried
out in the Versa INS Keltron Computor at thie College of
Agriculture, Vellayani.
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4. RESULTS

An axperiment to study the responae of three
varicties of short duration taploca to £ive levels of
fertilizer combinaticns was cosdducted at the Regional
Agricultural Research Station, Runarskon during 1984-8S.
abseWatichs 'an ;arious biomerric characters, yleld and“
qualit:y ware raco:deé. 'me éat.a §n varicus observations
wéra atatiatically analysed and the results are presented
in this chapter. The corresponding analysis of variance
tables arc given in the appendices II to VIII.

4.1.Growth characters

4.1.1.0eight of the plant
The height of the plant was recordad at sixty days
interval upto 180 days after planting. The mean values are
presented in Tables 1 {a) to 1 (c) and tho analysis of.
variance in Appendix II.

Sixty d Q@ lonti

There was significant difference in plant helight
due to the varicties. The veriety vs (Eree Sahya) was |
superdor to V, (Raduthuruthy local) which in turn was
superior to V, {Thottakolll).
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Table 1 (a)
Height of plant in cm (50 days after planting)

L, Ly L, L, L Mean
Vi' | 46,50 52.00 52.66 53.66 65.50 54.07
vV, 112,25 121.50 125,08 127.83 129.50 123.23

Mean  74.75 B80.33 03.33 87.63 93.13

c.b- ht b.bs level for comparing variocties = 1,589

CeDe nlt 0.05 level for comarﬁl.ng fertilizer levels = 2,051

‘CeD» at Q.00 lavel f£or comparing interackicn o 3,552
Tablie 1 (b)

Height of plamt in cm (120 days after planting)

2 L

3 L‘ Ls Mean

vy 78.33 86,63 93.25 96.28 102.41 91.38
Va 104,78 108.50 120.41 121.91 125.43 1i6.21
Vs 145.11 14B.48 149.93 153.66 170.70 153.58

Mean 109.41 114.53 121,20 123.95 132.85

C.De a%k 0.05 level for comparing varietles = 1,109
C.Ds at 0.05 level for comparing fertilizer levels = 1.432
CeDe at 0.05 level for comparing interaction n 2.479
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Table 1 {c)
Hoight of plant in cm {180 days after planting - harvest)

L L, Iy Ly Lg Mean

v, 173.41 186.33 191.05 203.50 204.08 191.67
V, . 183.25 187.08 204,00 2Co.41 208.83 197.91
(V3 201,36 204,60 200.16 211.50 216.61 208.45

Mean  166.01 192.67 2301.07 207.123 209.84

CeDs ai Q.C5 level for comparing varistlies = 1,728
Ce.Ds at 0.05 level for comparing fertilizer lavels = 2.231
C.D. at 0,05 lovel for comparing interaction = 3.864
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Regarding different fertility levels also, there
were significant differences in plant helght. The highest
plant height was recorded by Lg which was siguificantly
superfior to all other levels. The lowest plant helght was
recorded by the lowest level (L;) of fertilizer application.

The intexaction effect wa; also found to be
significant. The trxaeatment combinacion V3b5 recordad the
maxincun plant height while ViL; recorded the lowest. For
the variety V;. the levels L,, L, and L, were on par and
for the variety V,. L, and L, were on par. For the variety
Vg Ly, L, and Lg were on par.

hund and nty days ter plant

There was significant difference in plant height
due to varieties. The variety V5 (Sree Sahya) was superior
to V, (Raduthyruthy local) which in turn was suporior to

i (Thottakolld).

The different fertility levels also resulted in
significant difference in plant height. The level 2'5
produced maximim plant height while Ly produced the lowast.

The interaction effect was also found significant.
The treatiment corcbination Vale produced maximum plant height

while V,L, the lowest. For the variety Vy, all the levels
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differed significantly. TFor the variety V,, “2 and Lsc
Ly and z.‘ weére on par. For the variety v3 also all tha
levels differed significantly.

h h [ ] an

At this stage also thore was significant
difference in plant beight duo to the varieties. The
variety V, (Sree Sahya) produced the maximua plant height
amd Vy produced the lowest.

The five fertility levels also recorded significant
dig¢erences in plant height. The level L, produced Raxlmun
plant height and I‘l the lowest.

The interaction effects were also significant.
V,lg Produced the maximum plant height and v,L, produced
the lowest. For the variety Vi all the levels
significantly differed each other. For the variety Vo,
L3. L‘and steraonpar. rorvs. :'l and hz. La and L‘
were also ab par.

4.1.2.8ucbexr of leaves per plant

The data on the nusbar of leaves per plant recorded
at sixty days interval were subjected to statistical
analysis. The mean values are presented in Tables 2 (&) to
2 (c) and the analysis of variance in Appendix II.
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5 days &

There was signi€icant difference in leaf nusber due
to varieties. Variety V, (Srece Sahya) produced the highest
lz2af number and vl produced the lowest.

The different fertilizer levels also produced
significant difference iIn leaf number. But the levels Iy
and Ly, L3andb‘anéb4andbswareonpar. There was a
reduction in leaf nunber at the Lg level though it was not
statistically different from L, which recorded the maximan.

The interactions were also significant. V'3L5

produced maximum nuvher of leaves and "1"1 preduced the
minimn,. For the variety Vi all the levels did not differ
significantly while for V,, L; and L, were on par. So aldo
was the case for Ly, Ly and Iy, ¥or V,, L; and L,, L, and

Ly were also on par.

one hundred and twenty days after planting

There was significant difference in leaf nunber due

to varieties. The variety V, (Raduthmruthy local) preduced
the highest leaf number followed by V; end Vi

The fexrtilizer levels also preduced significant
differenc2 in leaf nuiber. The level I, produced the
lowsst leai nunber and Lg the highest.



| Table 2 (a) _
 Number of leaves (sixty days after planting)

60

By by by Ly Lg Hean
50.00 S50.00 53.50 56.66 - 55.16 53.11
52.00 .54.33. 6l.66 61,91 @ 5B8.75 $7.73
53.00 56.91 . 57.75 63.41 63.50. 58.91
Mean S1.75 53.75 57.63 60.66 59.13
C.D.’at 0.05 level for caﬁpax:ing varieties = 2,578

C.D. at 0.05 level £or comparing fortilizer levelss 3,328

C.D. at 0.05 1lavel for coméatj.ng interaction = 5,764
Table 2 (b)
Number of leaves (120 days after planting)
1:1 I.-z 1'3 L‘ I"S Maan

'92.58 104.33 103.50 111.33 112.41 107.23
103.16 110.16 114.33 123.66 128.50 115.96
92.00 93.25 102.16 106.00 112.08 102.15

Maan 96.00 104.25 108.33 113.66 120,00

CelDe

C.D. at 9.05 level for comparing varieties

C.D. at 0.05 leval for comparing interaction

at 0.05 lsvel for comparing fertilizer levelss 1.569
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Table 2 (e)
Huzber of leaves (150 days after planting - harvest)

P e

L, L, 53 & 4 Ls Hean
vy 164.66 170,33 179.00 183.33 186.66 '176.80
Va 171.33 175.91 180,66 183.33 186.83 179.61
Vg 151.33 165.83 170.32 176.33 179.66 ' 168.90

Maan 162.44 _171.0'2 176.66 181.00 184.38

' Cele at 0.05 level for coaparing varisties w 1,556
C.D. at 0.05 level for comparing fertilizer levels = 2,008
C.D. at Q.05 level Hr comparing interaction = 3.478
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The interaction effects were aloo significant.
Vzbs produced the highest nutber of leaves and VilbL,
produced the lowest nunber.

one hundred and eighty days agter planting

Varieties produced aignificant effect on the leaf
number. Vardety V, (Kaduthuputhy local) produced highest
leaf number and V; (Thottakolll) produced the lowest.

The different fertilizocr levels also recorded
signif icant effect an the leaf production. 1‘1 produced the

lowest lavel and Ly tha highast.

The interaction effects were also significant.
vahl produced the lowest leaf numnber while vzbs produced
the highest. For all the variceties L4 and Ls were on par.

4.1.3.Leaf Area index

The leaf area index was calculated at sixty days
interval. The mean values are presented in Tables 3 {(a) to

3 (c). The snalysis of variance is given in Appendix II.
Sixty days lan

There was significant effect on leaf area index due

to varieties, va praduced highest 1leaf area index followed
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The different fertilizer levels also produced
significant effect on leaf area index. There was a
reduction in leaf area index at "‘5 level for vl and V..

The interaction effects were also significant.

Vil

the highest.

produced the lowest leaf area index and 1)'21..Ia produced

One_ hundred and twenty days after planting

There was significant effect on leaf area index due
to varicties. Variety V, (Kaduthurythy local) preduced the
highest leag area followed by V; and V4.

The different fertllirer levels also resulted in
significant Giffexences in leaf area index. The treatments
L; and I‘a wére on par. Agaln, 53. L‘ and 1;-5 were alaoion
par.

The Ainteraction effects were not significant.

One hundred and eighty days after planting

At this stage also, the effects due to varieties and
levels of fertilizers were similar to that of the pravious
stage. Howaver, the interacticn effects werc significant
at this stage. A slight reduction in leaf area index was
observed for the varleties vV, and V, at Lg level.
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Table 3 (a)
Leaf Area Index (60 days after planting)

Ly Lz' ‘ 53 L, Lg Moan
vy 1.166 1.176 1,370 1.580 1.47C 1.352
vy 14213 1.253 1.490 1.543 1.590 1.414
" Mean  1.220 1.242 1.446 1.597 1.530
C.D. at 0.05 level for coaparing varisties = 0.0071
C.D. at 0,05 level for comparing fertillzer levelss= 0.00%2
C.De at 0.05 level for camparing interaction = 0,0160
Table 3 (b)
Leat Area Index (120 days after planting)
!"1 La I'S L‘ !'5‘ Mean |
1.786 1.800 2.023 2.083 2.026  1.944
v, 1.943 1,953 2.030 2.180 2.1256 2.056
Vg 1.686 1.6856 2.003 2,066 2.090 1.906
C.D. at 0,05 level for comparing varisties = 0.0618
CeD. at 0,05 level for comparing farcilizer levels= 0.0798
Se«E« for interacticn effects = 0.0477
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Table 3 (¢)
Leat Area Index (180 days after planting)

Ql L

2 I"B L 4 Ls Maan
Vi l.896 1.923 2.083 2,186 2.173 2,052
v, 2.113 2.120 2.226 2.246 2.236 2.188
Va 1.783 1.790 2.090 2.,1%% 2.183 2.000

Mean 1,931 1.944 2,133 2.1856 2.197

CsDe at 0.05 level for comparing varietles = 00,0385
C.D. at 0.05 level for comparing fertillzer levals = 0,0497
Ce.D. at Q.05 level for comparing interaction = Q.0860
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4.2.1.Total number of roots |

Total number of roots produced was counted at
harvest. The mean values are presented in Table ¢ and the
an2lysis of variance in Appendix IiI.

The varleties differod significantly in the total
nucbor of roots. Sree Sahya produced the highest number

‘The different fertllizer levels also imparted
significant effect on the totsl number of roots. The
level L, produced the lowest nuiber and Lg the highest
nunber .

The interaction effects were also significant.
V,L, produced the lowest nusber and VjLg the highest. For
the vardety V,, L; and l‘z and also Ly angd b‘ were on par.
For the varxiety Vi E’S' L‘ and "'5 were on par. PFor V., "‘1
and L., L, and L,, Laand L‘axﬂh‘andbswe:eanpar.

4.2.2.Total putber of productive rooks

The total number of productive roots were counted
and analysed. The mean valuves are preszented in Table 5
and the anclysis of variance in Appendix IIX,
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Table 4
Total nusber of roots per plant

L, L, Ly Ly Lg Mean
v, 12,00 13.33 17.00 17,66 19.00 15.80
v, 15,66 16.33 17.66 19.03 20.00 17.73

Mean  13.55 14.77 17.66 18.55 19.44

C.D. at 0.05 level for comparing varieties = 0.6445
C.De at 0.05 level for comparing fertilizer levels = 0.8320
C.D. at 0.05 lavel for comparing interaction = 1.4412



Total nunber of productive roots per plant

Table 5
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LJ. I._-2 33 b“ 1'5 Mean
v, 6.00 6433 9.33 9.66 11.00 8.46
v, 6.00 6.66 9.66 10.33 11.00 8.73
Va 5,33 6.00 6.00 8.00 9,33 6.93
Hzan 5.77 6.33 .33 9.33 10.44
C+D. at 0.05 level for comparing varieties w 5715
C.D. at 0,05 level for comparing fertilizer levels = 0.7376
Celas ar.'o.os level for comparlng interaction = 1,278
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There was significant difference due to varieties.
Varieties V, amd va were on par. Vi was significantly
inferior to the other two varieties.

The effects due to different fertilizer levels
were also significant. The level Iy produced the lowest
nuaber of productive roots while L5 the highest.

The interaction effects were also significant.
Vv 3741 pz_'oducod the lowesat number of productive roots and
Vlbs and vzz.s produced the highest. For the variety V.,
Ly and L, and Ly and L, were cn par. For the variety V,,
Ly am}bzandh‘awbs werconparandfor?a, Ly, !.2
and L3 were on par.

4.2.3.Parcentage of productive roots

The mean valuss are given in Table 6. ITha
_ varieties differed significantly. V,; gave the highest.
perceritagse while V3 gave the lowest value. vy and vz were
on par and were significantly superior to V4 for this
character. '

The effects due to different fertilizer levels
were also differed significantly. Lg gave the highest
value which was significantly superior to Ljs L, and L.

3
The interaction effects were not significant.



Percentage of productive roots

Table 6
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I‘l 142 L3 L 4 LS Mean
vy 50.68 47.60 55.02 S4.79 S$8.08 53.23
v, 46.73 45.55 52.80 54.48 56.83 51,28
V3 34.02 36.76 33.98 41.99 45.58 3A8.66
Mean 43.81 43.30 47.27 50.42 53.83
C.D. at 0.05 level for comparing varietles. = 41178
C.D. at 0.05 level for comparing fertilizer levels =» 5,394

S.E. for interaction

= 3,226
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4.2.4.Length of tuber

Thoe meen values on length of tuber are prasented
in Table 7 and the analyais of variance in Appendix II1I.

The varietles éiffered significantly in the length
of tubers. The length of the tuber was high in V,
(Srea Sahya) and low in V, (Kaduthuruthy local).

The fertilizer levels also resulted in significant
differences in length of tuber. L, racorded the mayimamn
length. But L, and L,, and L, and Lg were on par.

The interaction effects wore also significant.
For all the varieties maximum length was observad in Iy

level.

The mean values are given in Table 8 and the
analysis of varisnce in Appendix III.

There was significant difference in the girth of
tubers due to varieties. Variety v, produced tubers cf
maxisun girth and V4 the lowest.

Girth of tuber differed significantly due to
fertilizer levels. The Lg treatnent recorded the paximun
girth while L; the ainimum and it was significantly inferior
to all other levels. The levels L, and Ly, and L, and L

3 4
WoIre QN par.
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Table 7
Length of tubsr (cm}-

I"J. "2 L3 L 4 las Mean
Vi 30.22 24.39 23.33 30.10 2B.87 27.38
v, 25.24 23.40 22.48 21.73 24.40 23.45
vy 36.63 33.85 35.50 34.83 34.73 35.11
C.D. at 0.05 level for comparing varieties = 1,259

C.De at 0.05 leval for comparing fertilizer levels = 1,625
C.D. at Q.05 level for comparing interaction = 2,815
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Table 8
Girth of tuber (cmn)

Ly L, 'La L‘ Ls Masan
Vi 1l.44 12.56 12.72 12.97 13.58 12.65
L2 11.48 13.41 14.03 14.56 15.41 13.77
V3 9.97 10.27 10.27 1i.02 11.32 10.57
Mean 10.96 12.08 12.3¢4 12,85 13.43
4
C.D. at 0.05 level for comparing varieties = O.4447

C.D. at 0.05 level for comparing fertilizer levels = 0.5741
CeDs at 0.05 level for comparing interaction = 0,95544
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The effects due to interactions were also
significant. Tha treatment combination V3L5 regcorded
the maximun girth while V,L, the winimun. For V,, e
Laalﬁla4 WEIR Ofl pare. Fcrvz. Lsandl..‘ angd for V.,

L,, L, and L, were on par.

d.24.6.Ut114zation dndex . e

The mean values of utilization index are presented

in Table 9 and the analysis of variance in Appendix III.

The different varieties d“'&.czered aignificantly.
The varlety V3 (Spee Sahya) esﬁ\ibited highest utilization
index followed by V, and V;.

Significant eifects were also observed due to the
different fortilizer levels. The highest utilization
index was poticed with lowest level le. L;. There was a
decrease in utilization index to the increase in the
fertilizer levels.

The interaction effccts were not significant.

4.2.7.4nd to flesh Ratlo

The analysis of variance i1s presented in the Appendix
I1ITI and the mean valuss are given in Table 10.
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Table 9
Utilization IndGex

L, L, L L, Ly  Mean

vy 1,983  1.836 1.726 1.590 1.586 1.744

v, 2.123 1.830 1.796 1.750 1.700 1.840

v, 2,193  2.160 1,736 1.890 1.876 1.971
Mean | 2.100 1.942 1.753 1.743  1l.721

CeDa at 0.05 level for comparing varieties = 0.0871

CebDe at 0.05 level £6r comparing fertilizer levels = 0,1125

S.E. for comparing interaction ' = 0.0672
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Table 10
RinG to flesh ratio

S - T

042233  0.2267 ©.2376 0.2200 0.2267 0.2266
0.2433  0.2200 0.2100 0.2200 ©.2467 0.2280
0.2700 0.2733 0.2700 §.2733 0.2976 0.2766

0.2456 0.2400 0.2389 0.2378 0.2567

CaDe at 0.05 level for corparing varieties = 0,0132

Se.E. for fortilizer levelis = Q.0058

S.E, for intersctiona = 03,0102
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Thore was significant difference due to varietiss.
V, recorded the highest ratio which was significantly
di¢ferent from the other two varieties.

The different fertilizer levels did not make any

algnificant influence on this charzcter.

The interacticn effects were also not significant.

4.2.8.Icp yield

Table 11 shows the m3an values of the top yield and
the Appendix IV furnishes tha corresponding analysis of

var ianm .

There was significant effect due to varieties.

Vardiety V, (Ihottakolli) produced highest top yield and
V3 (Sree Sahya) the lowest. . .

The different fertiliizer doses also imparted
significant effect. The lowest top yleld was observed
in the L; level and highest in the Lg level.

The interxaction effects were also significant. The
caoabination Vsl'l produced the lowesat top yleld and V1L5
produced the highest top yleld.

4.3.Juber vield
The woan values on tuber yield are presented in

Table 12 and the analysis of variance in Appondix Iv.
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Table 11
Top yleld (kg/plot)

Ll Lz 53 L‘ LS Mean
v, 8.460 9,393 14.453 135.830 18.166 13.260
V3 6.263 7.086 9.973 11.093 11,943 9.272
Mean " T7.433 8.827 13.033 14.043 15.324
C.De a2t 0.05 level for comparing varietles = 0.1987

C.D. at 0.05 level for comparing fertilizer levels = 00,2566
CsD. 2t 0.05 level for comparing interaction = O, 4445
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Table 12

Tuber yield in kg/plot
{(The E£igures in brackets show the tuber yield in tonnes/ha)

by L, L, L, L. Mean
vy 16.820 17.294 25.068 25,279 28.868 22.666
(19.93) (20.50) (29.71) (29.96) (34.21) (26.86)
v, 16.103 18.354 26.442 20.661 26.925 - 22.897
(19.09) (21.75) (31.34) (31.60) (31.91) (27.18)
vy 13.770 15.340 17.434 21.007 22.524 18.035
(16.32) (18.1B) (20.66) (24.90) (26.81) (21.37)
Maan 15.564 16.9596 22.981 24.316 26.139
(18.45) (20.14) (27.24) (28.82) (30.98)
C.De at 0.05 level for comparing varieties = 0.8614
{1.02)
C.D. at 0.05 level for coaparing fertilizer levels -‘1.11§
1.32
C.Ds at 0.05 level for comparing interaction e 1.926

(2.28)
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There was significant difference in yleld due to
tha ;ear.tauea. V3 was significantly inferior to the
other twe varieties. But varieties Vv, and Vz were on
par. V, (Kaduthuruthy local) recorded the highest tuber
yleld.

The effects due to N P K combinations also differed
significantly. The lowest tuber yleld was cbserved in
the 1,; level and highest in the L level.

The interaction effect2 wsre alsc significant.
"3"1 roduced the lcowest tuber yield while Vlt.s produced
the highest tuber yield. FPor the variety V; (Thottakollii)
I.landn. andbsaxﬂb‘ueraonpar. For the varilety
Vz, 1'3' L4aluit.5uereonparand£orv, L andbswere

4
on par.
4.4.Quality atiribytes
4.4.1.8taxch content of tubers at harvest

The mean values are presented in Table 13 and the
analysis of variance in Appendix 1IV.

The varieties differed significantly in the starch
centent of tubers. The highest starch content was in Va
(Sree Sahya) which was on par with Vv, (Raduthuruthy local)
and the lowest was in V; (Ihottakolld).




Table 13

Starch content of tuber at haxvest (5)
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iy

by L, Ly L, Lg Mean
v, 21473 21.83 23,34 25.06 25.57  23.50
v, 22,57 23.51 25.75 26.31 26.29  24.85
vy 22.98 24.42 25.75 2%.52 27.31  25.39
Msan 22,36 23.25 24.95 25.96 26.39

i

C.D. at 0,05 level for cooparing varicties

¥

C.D. at 0.05 level for comparing fertilizer levels = 1.189
S.E.for interaction effects - |

= 0,7113
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The fertilizer levels alm had significant effect
on the starch content of tuber. The highest starzch
content was observed in the L, level and lowest in Ly
lavel. Buthlanah, mﬂhsandn‘mreonpar.

The interaction effects were not significant.

4.442.HCH content of tubers at harvest ( ag/g)
The mean valuss are presented in Table 14 and the
analysis of wvarisnce in Appenrdix 1IV.

There was significant differencs in the HCN content
dug to variecties. Tha lowest HCN content was in vy

(Thottakolld) and highest in Vo { Raduthuruthy local).

The effects due to fertilizer levels were alsc
significant. The lowest HCN content was in the Lg level
and the highest in L, level.

Thae effects due to interaction ware also significant.
"3"5 cotbination recorded the lowast HCH content while

?sbz ﬂﬂ highest.
4-4.3.9_5@. ggte:t_.q mgggent % tubers

The mean values are presented in Table 1S and the
analysis of variance in Appendix IV.

The varieties diﬁ.‘:’afeﬁ gignificantly in the crude
protein content of tubers. The highest crude protein
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ccatent was in V, which was significantly superior to the

other two varieties which were on par.

The effects due to fertilizer levels wers also
significant. The highest content of crude protein wag in
:.-5 level and the lowest in L.l lavel. Howoever, Ll ad 1"2

monpa:.

The intersction effects were also significant. The
Vzi‘i combination had the lowest value and V.ZI.- " the
highest. For V;, I and "2 were on par. For Vo, Iy and
l‘z‘ and béandbswmenpuandforvsamblm&z

WOre oh par.

4.4.4.Cooking quality

The mean scoras obtained in the organoleptic test
are given in Table 16.

%

Sinco the sepoitivity in tante dstermination test
is likely to ke affected by increasing the nunber of
sazples, conly three trestsents (Three varieties) were
tested for cooking qguality.

It could ba seen from the Table that the variety \/Y
(Thottakolll) recorded the highest score followed by Vo
{Raduthuruthy local).



Table 14
HCH content of tuber ( ug/g) at harvest
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L

n L, L s  Lg  Mean
V, 0 39.07 40.78 42.46 38,89 38.37 - 39.91
'V, 414 42.25 42,60 42.27 39.71  41.59
Meen 41.06 42.05 41.93 40.14 33.27
C.D. 2t 0.05 level for comparing varietles . = 0.9667

C.De at 0,05 level £or comparing fertllizer levels = 1.248

C.l» &t 0.05 level for comparing interaction
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Table 15
Crude protein content of tubers at harvest (%)

I’l ,"’2 | 1’3“ I’G :‘5 Mesn
v ., 175 192 197 2.0 2.21  1.95
v, ' 1.66 1.68  2.20 2.27 2.27 2.0l
Vo 17 177 1.7 2.04 2.16  1.94
C.D. at 0.05 level for comparing varietles - 5 0.0263

C.D. ‘at 0.05 level for compsring fertilizer levels = 0.0339
C.D. at 0.05 level for ccmparing interaction = 20,0588

Table 16

Mean scores obtained in the organoleptic test of tapioca
tubers (mean of five tests)

Varieties Maan score
Vl 2.0
V2 l.8

V3 l.‘
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4.S.0xy Matter Production
4+5.1 .Leaﬂ

bry matter production of leaf was calculated at
sixty days interval and the menn valu®s are presented
in Tables 17 {a) te 17 {¢). The analysis of variance is
presented in Appendix V.

sgg daya after E_Langgg

The mean values are presented in Table 17 (a).

The varieties differed significantly in the leaf dry
matter production. The variety V, (Sree Sahya) produced
the highsst leaf dry matter.

The fertilizer levels tried also resulied in
significant differences in the leaf dry matter preduction.
The highest leaf dry matter production was with L., but
it was on par with L,. The lowast level of fertilizers
msulteﬁ the lowest dry matter production at this stage.

The interactions were nct significant.
- One dred and davs aftar plantin

The mean values are presented in Tabvle 17 (b)) amd
analysis of variance in Appendix V.
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At this stage al®o the varieties differed
significantly. The variety V, {Kaguthuruthy local)
produced the highest leaf dry sattier.

The different fertilizer levels also produced
significant effect. But the level Ly and "2 were on par
and all other levels differed significantlye.

The interactions were not significant.

The mean values are presented in Table 17 (¢) and the
analysis of variance in Appendix V.

There was significant effect Gue to varieties.
Variety V, (Kaduthurythy local) produced highest leaf dry
matter at the harvest stage while V, and V3 were on par
and inferior to V,. '

The diffaerent fertilizer levels also produced
significant effect. The highest leaf dry matter production
was obsexved with Ly level ond lowest by the L, leval.

The interaction effects were alsc significant. Vil

produced the lowast leaf dry matter while vzhs produced
the highest.



Table 17 (a)
Leaf dry matter production (60 days) (g/plant)
1'1 1‘2 &3 L‘ I"S Mea
'Vl 35.516 238.083 44.166 44.533 46.000 41,750
va 35.833 3B.666 44.916 47.416 48.516 43.150
Va 39.566 40,500 45.833 47.333 49.333 44.513
Mean 37.105 39.083 44.972 46.444 48.083
C.D. at 0.05 level for coaparing varlotics = 1,373

CeDs 2% 0.05 level for comparing fertilizer levels = 1,773

$.8. for interaction = 1.061
Tablae 17 (b)
Leaf dry matter production (120 days) (g/plant)

L, L, Ly L, Lg Mean
A 68.733 70,666 74.300 76.566 78.666 73.786
v, 71.100 71.966 78.166 80.850 82.117 76.840
v 71.616 72.766 76.150 76.893 78.633 75.212
Mean 70.483 71.800 76.205 75.103 79.805
C.D. at 0.05 level for comparing varieties = 1,049

CesD» &t 0.05 lavel for comparing fertilizer levels = 1.354
S.Bs fLor interaction

|
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Table 17 (é). _
leaf dry matter production (180 dayz - Harxvest) (g/plant)

Iy By by By Ly Mean

v, 84.203 85.716 £8.246 92.376 101.913 90.491
v, | 85.036 66.956 92.140 94.096 105,283 $2.702
vy 84.213 86.713 89.890 92.446 100.936 90.839
Mean 84.484 86.462 90.092 92.973 102.711

C.D. at 0.05 level for comparing varieties = 0.3966

C.Ds at 0.05 level for corparing fertilizer levels = 0.5120
C.De at 0.05 level for comparing interact.lon = 0.65868
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4.5.2.5tem

Dry matter productlion cof stem at 60 days intsrval
was calculated and presented in Tables 18 (a) to 18 ()
and the analys=is of variance in Appendix V.

8 days ant

The mean values are precented in Table 18 (a) and
the analysis of varlance in Appendix V.

There was significant effect du2 to variecices. The
variety vz recorded the maxinun dry matter production
which was significantly superior to V. Howaver, the
varieties Vy and V4, and V, and V, were on par.

Different fertilizer levsls also imparted significant
effect on stem dry matter production. L; produced the
lowest and L, the highest dry matter. But L, and L, ”‘:.3
and L‘. ard 234 and 1’5 were on par.

Interactions were not significant.

one hund a twant 3 after plan

Table 18 (b) presents the mean values of stem dry

th

matter production at the 1207 day agfter planting ang the

analysais of variance in Appendix V.
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Table 18 (a)
Dry matter production (stemn) 60 days after planting
(g/plant)

Li L2 L3 h‘ Ls Hean
Vi' 24,616 27.583 28,510 31.516 30.983 28.642
Vé 24.750 29.66?_ 33.800 36.600 41.000 33.183
V3 25.500 28.250 31.533 33.200 35.100 30.916
Maan 24.955 26.500 231.314 23.772 36.027
CeDe at 0.05 level for coumparing varietles = 3,213

C.D. at 0.05 level for mmparing fertilizer levels = 4.148

S.E. for interaction = 2,481
Table 18 (b)
Dry satter production (stem) 120 days after p].ant.‘l.ng
(g/pilant)
Ll L: §3 L4 bs Megn

95.400 56.036 100C.466 101.416 104.466 99.567
96,233 100.316 102.250 103.583 104.350 101.346
95.950 97.750 102.233 103.850 106,050 01.1866

95,861 98.051 101.650 102.950 104.955

CaDo
S eEe

S.Ee

at 0.05 level for coinparing fercilizer levels = 2.230
for comparing varjeties = 3.5967
for comparing interactdon = 1.334
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Table 16 ()

Dry matter production {stem) 130 days after planting -
harvest (g/plant)

Ly L, Ly L, Ly . Mean
vy 121.340 125.030 132.357 137.000 139.123 130,966
vy 123.297 126.246 139.287 141.993 148.680 135.900
v, 121,703 124.786 131.336 137.543 146.520 132.378
Hean 122.113 125,348 134.326 138,845 144.775
C.Ds at 0,05 level for comparing varieties = 0,451

CeDe at 0.05 level for comparing fertilizer levels = 0.5523
C.D. at 0.05 level for comparing interaction = 1.009
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There was no significant effect due to varleties at
this stage. However, V, recorded the maximun followed by
Va3 and the minimum was recorded by V.

There was significant effect due to the different
fertilizer levels trisd. The highest aten dry aoatter
production was obtained at the -L5 level. ®Rut Ll ang L.,
L, and L,, and L, and Ly were on pag.

The interaction effects were not significant.

The mean valuos are presented in Table 18 (¢) and
analysis of variance in Appendix V.

The varietles differsd significantly in the stam ary
@atter production. Vardety V, (Eaduthuputhy local)
produced the highcat stem dry matter and V; (Thottakolli)
the lowest.

The fertilizer levels t¢ried also had significant
effect on this character. The highest stem dry matter
producticon was recorded at L5 level.

The interactions were also significant. The
combination of V:LI‘J. producad the lowest stem Jdry momtter
whereas V,bg produced the highest.

405.3.%

Dry matter production of root was calculated at sixty
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days interval and subjected to statistical analysis and the
mean values are presented in Tables 19 (a) to 19 (¢) amd
analysis of variance in Appendix V.

- | gayva te lant

The mean values are presented in Table 19 (a) and the
analysis of variance in Appendix V.

There was no significant effect due to varleties.

The different fertilizer levels tried resulted in
significant effects on the root dry matter production.
The level Lg produced the highest root dry matter. But
there was no significant difference between L, and Lyy
Ly and L,, and L and b

The interaction effacts ware not significant.

e n days or plant

¥

The Table 19 (b) presents the mean values ang the
Appendisx V the apalysls of variance.

“There wias significant difference .ln the root dry
matter producticon due to varieués. The varlety V2
recorded the maximum and was superior to others. The
varicties V; and V, were on par.

The fertilizer levels also had significant effect.

The Lg level resulted in ths highest root dry matter
production.
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Table 19 (a)
bry matter production (root) (at 60 days after planting)
(g/plant)
V1 D.393 10,973 13.623 14.17C 14.790 12.590
Vz 10.243 11.083 13.750 14.316 15.6853 13.049
V3 9.553 13,295 11.486 11.753 13.590 11.934
Moan 9,730 11,7822 12.9533 13.4133 14.744

Cells at o..qs ievel for comparing fertilizer level = 1.407

S.E. for comparing varicties = 0.3760
S.E. for comparing interaction = O.,0411
Table 19 (b)

Dry matter -.rrcducticn {root) at 120 days after planting

, (g/plant)
vy 178.136 134.876 193.450 206.203 209.250 194.383
vy 186.116 191.256 199.913 206,585 216.193 200,013
Vay 185-169 189.563 196.603 202.570 205.386 195.856
Maan 183.137 188.565 156.655 205.120 210.276
C.D. at 0.05 level for comparing varietices = 3.275

C.De at 0.05 level for compiaring fertilizer levels = 4,228
S.E. for coamparing interaction = 2,528
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Table 19 {c)
Dry matter production (root) at 180 days after planting -
harvest (g/plant) ' | -

‘”1 L2 La I..4 LS Mean
v 354.460 359.566 457.4156 461.916 475.045 421.681
\D 352.926 360.180 466.913 486.636 492.670 431.865
Vs ‘269.203-256.¢10 323.046 431,466 445.513 341.728
Mean . 318.863 3385.385 415.792 460,006 472.076
C.D. at 0.05 level fe; congaring varieties = 2,910

Ce.De at 0,05 ievel for comparing fertilizer levels = 3,757
Cede at 0.05 level for comparing interaction = 5.508



The interaction sffects were not significant.

| The mean values are preseated in Table 19 (c) and
analysis of variance in Appendix V.

~ The varieties differed significantly in the root
dry matter production. The vardety V, produced the
highest root dry matter and V; the lowest.

The different fertilizer levels also produced
significant effect. The level Lg produced highest root
dry matter and L; the lowest.

The interactions wers alsc significant. The
combination Vgl produced the lowest root dry matter while

4.8.Dry matter W' {tuber) at harvest

The mean values an dry matter production of tuber
are given in Table 20 and the analysis of variance in
Appendix Vi.

Tha varieties differed significantly in the tuber dry
matter production. The lowsst tuber dry matter production
was in V, (Sree Sahya) which was significantly inferior to
the other varleties. The highest dry matter production was

in V, (Raduthuruthy local) which was significantly superior
Lo Vye
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The effects dus to the five fertilizer levels trded

vere also significant. The highest dry matter production
was in the :'5 level and the iowest in l'.-l levsl.

The interaction effects were also significant. The
conblination Valsy recorded the lowsst tuber dry matter
production while vzl.s the highest.

4.9.0ry matter production {top) at harvest

Tha mean values are presented in Table 2i and the
analysis of variance in Appendix VI.

The three varieties were significantly different in
the top dry matter production, the lowest belng in v, and
the highest in V..

The fertilizer levels tried also had significant
effect. The lowest value was recorded in In level and the
highest in Lig laevel.

The interaction effects were significant. The highest
top dry matter production was in Vzlns combination and the
lowest in V,L; combination.



Table 20
Dry matter production (tubsr) kg/ha at hazvest
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By

by

L.

3

6301.00
6373.55
4475.33

6382.00
6402.656

4557.66

8132.00

8300.33
5742.66

8211.33
£650.66

7670.00

8444.66
8758.66
73.00

7456.20
7677.20
6083.73

Mean

§683.33

§784.11

7391.66

8177.33

8392.11

Celle
Cobe

C.De

at '0.Q05 level for ccmpariﬁ; varieties
at 0.05 level for comparing fertilizer levels = 71,027

at 0.05 level for cosparing interaction

= 55.018

Ll 123-@23



Dry matter production (top) kg/ha at harvest

Table 21
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L, L, Ly L, L. Mean

Vi 3653.66 3745.66 3921.33 4075.,66 4224.33 3936.13
Vﬁ 3703.00 37950.00 .4113.00 4197.66 4515.66 4063.86
Vy  3660.66 3757.00 3932.33 4088.33 4398,00 3967.26
Mean 3672.46 3764.22 23588.68 4120.55 4399.33

C.D. at 0.05 level for coaparing varieties = 10.300
C.De at 0.05 level for comparing fertilizer levels = 13,298
C,De at 0.05 level for comparing laceraction = 23,032



4.7.plant Analysis

4.7.1,Nitrogen content at harvest
{a) Leag

The mean values are presented in Table 22 (a) and
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analysis of variance in Appendin Vil.

Tue varieties differed significantly in the nitrogsn
content of leaf. Highest nitrogen content in leaf was
ocserved in vardety V; {Thottakolli) and the lawsst in V,
{(Raduthuruthy lecal).

The fertilizer levels also resulied in significant
differences fn the nitrogen content. The highest content
was in !.5 and the lowest in L; level.

Eventhough the interactlon effects were significant,
for the variety V;, 1Ly; and L,, and L, and L, were on par
and for V,, Ly and L, were on par.

{b) Stam

Table 22 {b) prescnts tha mxean values and Appendix
VII the analysis of variasnce.

There was significant difierence in the nitrogen
content of stem due to varleties. The varicty V5 recorded



fo

102

- the highest values which were significantly suparior to
vlamvzmmmttertwowemonw.

_ The effaects due to different fertillzer levels were
also significantly different. The lowaest N content was
observed in L; level and the highest in Lg level.

The interaction effects were also significant. For
the variety V, and V,, L, and L,, Ly and L, were an par. '
The combination Voke recorded the highest B content in the

stemn.

{c) Zubep
The mean values are presented in Table 22 (¢) amd the
analyals of variance in Appendix VII,

Varleties differad significantly in the nitrogen
content of tuber. Variaties v; and vs ware on pary while
V, recorded tha highest nitrogen content in tuber.

Tha five fertilizer levels also got significant effects
on the altrogen coutent of tuber. Fhile L; and 1.2 were on
par, the highest nitrogen content was observed in I‘S'

The interactions were also significant. For the
all the verletlies L; and L, were on par.
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Table 22 (a)
Hitrcgen content (%J of leaf at harvest

Li Lz Ias L 4 Ls Mean
vl 3.506 3.500 3.863 3.860 3.836 3.71¢
Vz 3.4320 3.453 3.623 3.623 3.673 3,558
VB 3.613 3.633 3.656 3.73% 3.753 3.686
Mean 3.513 3.531 3.727% 3.740 3.754
C.D. at 0.05 level for comparing varieties a Q,00848
C.D. at 0.0% lovel for cormparing fertilizer levels = 0,0109
CeB. at 0,05 level for comparing interaction @ Q,0189

Table 22 (b)
Nitrogen content of stem at harvest (%

I‘l !az La L 4 ?5 F&?n
v; 08506 0.520 0.526 0.556 0.563 0.534
Vg Ge516  0a513 0,533 ©.553 0.555 (0.534
V‘a C.563 0.570 0©.583 G_. 580 0.593 g.578
Maan 0,528 ©.534 0.547 0.563 (.57%
C.D. at 0.05 level for coiparing varieties = 0.00434
C.D. at 0.05 level for comparing fertilizer levels = 0.00580
C.Da = G,00970

at 0.05 level for comparing interaction

D3



Bitrogen content of tuber at harvest (%)

 Table 22 (¢)
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L 3

T T 3 4 b
V,  ©  0.260 ©.276 0.316 0.336 0.353  0.312
v, 0.263 0.270 0.353 0.363 0.363  0.322.
Vg 0.283 0.283 0.316 0©0.326 0.346 0.311
Mean 04275 0.276 0.328 0,342 0.354
C.D. at 0.05 level for comparing varieties » 0.00414

C.D. at 0.05 level for comparing fortilicer levels = 00,0054

C.D. at 0,05 level for comparing intersction

= 0.00928



4.7 2.Phnophnorus content at harvest 1 0 5

(a) Leaf

Thie mean valucs are preseanted in Tosie 23 (a) and

the analysis of variance in Appenddix VII.

There was significont differsnce in th2 phosphorus
content of lcag duc to varicties. Varicty V, (Sree Sahyad
recorded the highest phosphorus contont and Vl

(Thottakolli) the lowest.

The £ive fertilizoy levels tried also had
aignificant effects in cthe phosphorus content of leaf.
The Ly levael pecordsd the oaxitum valuss, but was on par

with Lé.

Thvz interaction effecis were also significant. The
lowvest phosphorus content was in the V.L, combinacicn and
the highest in v3L4 coryination. For the variety Vie Lgs
L4 arxi L, ware on par. TFor V,, Iy and L2 wWeLe ont par.

For the varicty V,, the different lovels did not rosult in

any sigunificant difference.

{b) Sten

The mean valuzs are presented in Table 23 (b) and the

analysis of variance in Appenddy VII.
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Tsble 23 {a)
Phosphorus content of leaves at harvest (%)
Ly Ly LB Lé Ls Maan
v, 0.396 0.416 0.453 0.453  0.460 0.436
Vz Ded40 C.4560 J.445 0.470 Ce483 5.401
Vy 0.486 0.480 0.490 0.496 0.493 0.489
‘Hean 0.443 0.452 0863 G473 .478
C.D. at 0.05 level for comparing varieties = 0.0371
C.D. 8t 0.05 level for comparing fertilizer lovels = 0.0082
C.D. ac 0.05 level for comparing interaction = (3,0159
Table 23 (b)
Phosphiorus ocontent of stem ot harvest (%)
Ll L2 p3 L4 LS Moan

Vi 0.210 ©.213 04223 0.223 0.240 0Q.222
v, 0e230 04240 0e246 04253 C.266 0.247
‘43 0.240 0,233 Dad53 04260 0. 266 0.250
Baan Ge 226 Qe.228 0.241 0.245 0.257
C.Da at .05 lovel for comparing verietics = (,0046
C.Das at 0.05 level for comparing fertilizer levels = 0.0059
G.E. for comparing Interaction = .00352
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Table 23 (¢’
Phosphorus content of tuber at horvest{n)

I.il Lz IJB EJJ} L5 ~r2al
Vl C.0890 0.0863 0103 D105 2.020 C. 094
\’% Qedlo 0,123 0.123 ©.120 $.130 D.122
V3 0.113 0,110 ©.130 0.120 ©0.133 ©Q.l21
Mean Q.100 0,108 Q.118 3.115 Q.117
Cele a8t 2.05 lovel for comporing varieties = 0.,035%9
C.De at 0.05 level for comparing fertilizer levels = 0.,0075
Celle at 0.05 level for comparing interaction = $.0130

[o)
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The threc varieties differed significantly in the
phosphorug cgntent‘oﬁ the ataen. The lowest content was
gksarved in‘vl which was significantly inferior to the

other vericties. The highest values were glven by Vi.

The different fertilizer levels elso imparted
significant difference in the phosphorus content eveathough

&1 and L,, and DB ang L¢ wWEre on par.

The interaction effects werc not significont.
() Zuber

The mean values are presented in Table 23 (c) and the

analysis of variancce in Appondix VII.

There was significant difference in the phosphorus
cantent of tubers due to varieties. The variety vy
recorded the highest value. However, varieties Vo angd Vé

were on par.

The different fertilizer levels also had significant
cffeet on this charscter. Maxdimun P content was in Ly-
However, Ly and L, were on par. Same was tho case with Loe
Ly and L -

The interaction effects ware also significant. The
lowest phosphorus content was cbserved in the V. L, while

172
the highest in VELS combinatldon. For the variety Vis 5y

o &
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and Lj and Ly and L4 were o par. For the variety V,, LZ’ LB
and L, were on par. For the varieey Vas Ly and Lo, and Lg
ani L4 were also ol par.

$.7.3. Potassiun content _at _harvest

{a) Leaf

The ean values are prescented in Teble 24 (a) amd the

analysis of variance in Appendlx VIIL.

The varicties did not dlffer significantly in the

potassiun concant.

But the fertilizer levels tried rosulted in signiflcant
effccts. The nigher two levels recorded highor K contont
in the leaves which were on par. The levels Ll and L2 wWore
also cn par. The highest potassiun content was observed in

the L5 lavel,. ; -

The interacticins werc also signifiicont. The combipa-
tion V,L. ruecorded the higihoest ¥ content while Vyhy the

lovest.
{) Stenm

The mean volues are presconted dn Tablic 24 (b and the

analysis of varianec in Appendls VII.
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The varioties differcd significantly in thoe potassium
content of the stem. The highest was in ¥, end the lowest

g
in JE'

The £ive fertiligex levels tricd also gave significont
effects on X content ©f gstem. Tho highest ¥ content was

recorded in the L5 lovel and lozest in hl lavel.

The interaction cffects were also cignificant. The
combination VELl recorded the lowast X content while V1L5

racorded the highest.
(c) Iuber

The mean values are presented in Table 24 () and the

analysis of varisnce in Appendix VII.

The three varleties differad significantly in the
potassiun content of wtuber, the lowest in vV, end nighest
in V.

The £ive Eertilizer levels also resulted in
sigrificant effects. Tho lowast content of K was in L; and

the highest in LS lovel.

The interacticn offects were also significant. The

conbination V3L1 recorded the lowest and VL. the highest.

5
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Table 24 {a)

Potassiun content of leaf at harpvest (L)

tef

L 53
I 3 L2 Ls I, 4 5 ot 2t 1]

Vi
Vg

113

0.800 0.833  0.200 1.233 1.333 1.020
D860 0.903 0.956 1.233 1.300 1.058
0.930 0.933 1.033 1,166 1.260 1,052

Yman

V. 803 G690  0.97%6 1.21% 1,277

Celia at .05 lovel

for comparing fertilicer levels = 5.0556

C.d e 2t G050 level for comparing intcraction = 0.1032
Geine £or varieties e $3.,0356
Table 24 (b)
Focassiun content of stam at harvest (36
Ll L 2 L3 L4 LS oo
Vl 0.513 U518 0.5986 Ge586 0.615 T.568
Vz 0.450 0U.455 Ce510 Ce523 J.540 S.400
‘-13 C.516  G.516 C.543 0.556 0.860 0.538
Maan 0.433 0500 04550 0.558 0.572
C.Je at 0.05 level for comparing vardeties = (,03568

CeDe at 0405 level for comparing

CeDe at 0.05 level for comparing interaction = 0.0153

fartilizer lovels = 33,0089
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Table 24 {¢)

Potassivg content of subsr at harvest (9)

i 1 L.?, I":-} L 4 LS Fean
¥y 0.683  0.683 0.733  $.743 0.783 0,715
Vz 0.523 0.596 2.663 0.703 0.730 0.657
Vy C.580 G.596 0.G40 6,733 3.730  0.660
Cee at 0.0 level for comparing varictlies = 0.0104

Cue at Q.05 lavoel for comparing fertilizer lovels = 0,035

Tl 0t U.05 level for comparing interaction = $.0233
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4.6.Untake studies

4.6 oitrogen uptie
The nitrogen uptakes at sixty days intervals were
studded and the dato were statistically analysed. Tho
mean values are glven in Tables 25 {a) to 25 (c) and

analysis of varlance in Appendix VIII.

Uptake at sixty days aftcr planting

The mean values are presented ln Toble 25 (a) and

the analysis of varisznce in Appendix VIIL.

The varieties differed significantly. Variety V3
recorded the highest nitrogen ustake at this stags which
was significantly superior to othor varictles. vV, recordcod

the lowest uptake valus at this stage.

Phe different levals of B P K cocbination tried also
had significant effects on the uptake of nltrogen. The

highest © uptake was by LS level and the lowest by Ty -
The lnteraction effects were not silgnificant.

Uptoke at one hundred and twenty days after planting

The mean values are oresented in Table 2% (b)) ang

analysis of variance in Appendix VIII.

There was significant effect Gue to the varletices.
The variesties V, anad V4 were on par and slgnificantly

superdor to Vy-
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Uptolke of Nitrogen - 60 days after plonting {(kg/ha)

Ly Lz LB L4 LS Fean
Vl 25.65 2736 32.07 32.406 34.24 30,35
v2 25.66 27.89 33,03 35.58 37.13 31.86
v3 28.56 22.78 33.92 35.31 37.53 33.02
CL.ze ot Q.05 lavel for comparing varictles = $.0489
Celis at G.050 lowvel Eor compardng fertllizer levels = 1.2285
E,.3. £or interaction = $,7325

Table 25 (b)

Uptake of Nitrogen = 1240 days after planting (kg/ha)

L i 32 L3 L4 Ls ears
vy 61.06 63.02 6707 72 .07 75.63 67.77
V2 02.34 H3.59 72.67 T5.54 77.62 70.49
VB 64.81 656.74 7L.49 73.2G 76.45 To.49
?'l‘-.’ai’k 62 ™ ?é é‘; - 58 7':3 - é‘l 73 . 73 76 . 4?
C.l. at G050 level for cumaparing varicties = 3,128

C.0. at U.05 level for cunparing fertilizor lovels

C.lle at Q.05 levoel for comparing intoraction
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Table 25 (<)

Ustahe of Hitgegen - 180 days after planting (at harvest)

{ka/haj
L 5 Z.sz LB Ls 4 LS {i2ah
Vl 81,15 H2.57 S5.73 105,08 1l3.27 96.18
Vz T3 .60 BZ2.18 101i.87 05,0 115.29 56.599
v 75.81 Ble55 S0.87 109.63 110.42 92.45
3
Maan 75.85 82.13 97.16 103.91 1i2.99

PP U »on

C.be at 0.05 level for comparlng varicties 0.4727

fi

CeaDe at 0.05 level for comparing fertdlizcer levels = 0.6103

C.le at G.08 level for comparing interaction = 1,057
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The different fcertilizer levels also had significant
effaects on the uptake of nltrogen. The highest upteke was
recorded in the Lg level and lowest in Ly lovel.

The ipteracticn effcces were alse significant. VL,
recorded the lowsst value and VZLS whe highest. For the
variety vl and va, Ll and L2 wSre on par ond for V., Ll arl

Lz, and I 2 and L-S WoIE O pAar.

Uptake at onc hundred awd cighty days afver plonting

The mean values are precented in Toble 25 (¢) and
tha analysis of vorlonce in Appondix VILII.

There waoe significant differeico duz to the varieties.
vV, rceeorded the highest uptake closely followed by Vg«

The different lzvels of fertilizers tricd also had
significant effccts. The highest untahe was rocorded by

Lg level and the lowest by Ly -

The dnteraction cffects were alseo significant. Yok

recorucd the highsst value and Vsbl tha loweot.

4.0e.deUptake of Phosohoruns

The uptake of phosphorus was studied at sixty days
datcrval and the data were statistdeally cnalysed. The
fezan valuss are presonted in Tables 26 (a) to 26 {¢) ond

tne analysis of vardanc2 in Anpendin VIII.
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Uptaka at sixty dovs after plantlng

The mean values are prescented in Table 26 (a) anu
the analysis of varlance in Appemkiix VIII.

There was siqnifilcant differeonce due to the varietlies,.
Variety V4 (Sree Sahya) recorded the highost uptake at this
stage and V, the lowast.

Toe fertilizor levels also differed significantly.
The highast uptoke was obnaerved with the Ls level and the
louwidt with Ll.

The interaction effects vere not significant.

Uotake at one hukired and twyenty days after mlanting

The mean values are presented in Table 26(b) ami tho

analysis of vardance in Appendldx VIII.
The varietles diffored significantly. At this stage
algo the highest uptake was noticed in V, (Sree Sahya)

closely followed by vz (Kacuthuruthy local) and the lowast

values were recorded by Vq; (Thottakolli).
i

Avong the different levels of fertilizers tricd, by
ragorcéed maximum uptake which was significantly diffcront

from other levels.
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Table 25 {(a)

Uptake of phosphorus - 60 days after planting (kg/ha)

Ll Lz LB LG hs Foan
vy 3.76 4.22 5.12 5433 5.58 4.80
Vg 4.20 £.60 5.56 5.99 6.57 5.42
Vs 4.79 5.00 5.94 6.34% 6.7 5.77
Mean 5425 4,67 5.54 5.685 G.31
Cella at C.05 level for comparing varieties = 5.1875

C.D. at 0.05 level for comparing fertilizer lowvels = $5,2421

S5.8. for interaction 0.1448

B

Table 26 (k)

Uptake of phosphorus - 120 days after planting (kg/ha)

Ll L2 &B L4 LS Moan
vy 1i.58 11.83 14.13 14.71 15,39 13.53
v2 13.51 14.38 15,34 15.92 17.03 15.24
VB : i4.35 14,27 16.30 16.83 17.35 15.76
Mesn 13.i4 13.49 15.15 i5.82 16.59
Caid» at 0.05 level for comoarlng verictics = D.2762

CeD. at G.05 level for comparing fertilimoer levels = 0.3867

4]

Cea at 0,05 level for couparing interaction 0.6178
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Table 26 (c)

Upktake of phosohorus = 180 days after planting {harvest)

{kg/ha)
I‘l 1';2 LS 744 I.as Fzag
Vl 16.12 16.40 20476 21.62 2L.86 19,35
VB 17.48 17.55 21.19 23.71 26.41 21.27
Tean 17.56 17.83 Zla.85H 23,32 25.24
C.D. at 0.05 level for comparing vorictles = 0.,5021

0.6482

it

Ceide at 0405 level for conparing fertilizer levels

CeDe at 0.05 level for comparding interaction = 1.123
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The interaction effects were alsoe significant. For
the varliety Vi, Iy anrd Ly, and Ly and L, werc on par. For
the variety V,, L, and L4 ware on ar and for the variety

v3, Ll ard LE WEre OnR Par.

Ungake at one hundred and clogbty dovs 2fter planting

.

Tha mean valuwes are resentod An Table 26 (¢) and the

analysis of vardance i Apgendix VIII.

Tha three variecdes differed significantly. Vaordesy
v {Eaduthurpthy local) recorded the highoot uptake of

phosphorys and Vl the lowest.

The different fertlilizer lesrels triea also had
sigirléicant eifects ecventhough the levels L; and Ly were on

PAL .

The interaction effc were alse signifiicant. The
lowest uptake was obscrved in vlLl and the highest in VZLSQ
For the variety Vie Ll and Lz, and L4 and Ls wOre on par.
For Vi, Ly and L,, and L3 and La ware on par vhile for V.,

Ll and L2 WEYe O par.

4ebo3.Untake of Potassium

Tha uptake ¢f potassiun was studled at siuey days

ingerval ad the data were statistically analysed.
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The mean values are presented im Tables 27 (a) to 27 (¢)

andg the analysis of variance in Appendis VIIZI.

Untake at gixty Javg after olanting

Thore wasd significant difference in the uptahe f K
due to veriecties. V, recorded the highest uptake followed

by VB and it was algnificantly suserior o Vl.

The differcnt fereilizer leyels tried also resulted
in significont Jdifferences In the uptake of R. The nighcest
ustake was observed with LS leval and the lowest with Ly
level.

The interaction effccts were not significant.

Untake at ong hundred and twenty davs after planting

The oean values are presented in Table 27 (L) and

the analysis of vardlance in Appendix VviII.

Theore was 5o signdficesat diffcrence among tie

variecties in the ujteko of gpotassium at this atoage.

The effects due to the fertiliser lovels were
significant. The highest uptake was cbserved with hs

level ond lowest wilth Ly level.
The interaccion effecis were also sigaiﬁicant.szl
recorded tha lowest uptake while Vzas recorded the highest

untake.

&
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Uotake of potassium - 60 days after planting (kg/ha)

-

- T | AT

F.:l Lz LB L4 ..45 <SE2ET
Vy 14.32 35.94 1lv.43  21.32 23.27 18.%0
v, 14.65 16.81  21.01  24.32 26.71  20.7C
Vy .36 17.35 20.87 22.44 25,91 2C.%6
Yeon 15,11 16.70 20.44 22.76  25.29
Ceole 3t 0,05 1lovel for comparing varileties = (.7402
Ceiie at 0405 lovel for comparing fertillzer leveols = G.9557
SWie for interactiocn = J.5715

Table 27 (b)

Uptake of potassiun - 120 days

agter planting (kg /ha)

hl Lz b3 L4 LS Mzan
Vi 41.01 42.43 47.30 55.02 55.71 49.01
v, 39.10  41.47 48.28  54.57 55.84  48.47
Va 40.85 42.95 47.62 53.69 56.23  48.27
Maan F3J.32 42.28 47.58 54.43 57.92
CaDw at U050 level for canparing fertlliizer loavels = 0.9199
Cede at 5.05 leval for conparing intsracticn = L.893

S.k. for varieties

i

Ca2461
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Uptake of potassiun - 130 Gay2 after planting (harvest)

~

(kg/ha)
Ll L2 LB L4 LS Fan
Vl &6 .39 67.83 86.15 95.80 103.02 23.78
VZ 60.15 62.62 ©3.93 94.68 102.54 &£0.78
V3 50.77 52.94 67.43 89.02 95.89 71.21
Hean 55.00 6l.13 79.17 93.17 100.48
C.do at 0.05 level for comparing varieties = 1,526

C.De at £.05 level for comparing fertilizer levols

C.D. at Q.05 level for comparing Interaction

= 1.971
= 3.413




i24

Uptake at one hundred and clahty days afrer planting

The mean values were presented im Taole 27 (<) and
the analysis of varlamece in Appendls VIII.
Thore was significant differeace in thr uptake cf

potassium at harvest due to varicties. Variegy Vl

(Thottakolldl) recorded highest uptake and UB {3ree Sahyal

the lousst.

The effects due to fertilizer levels diffoered
significantly, the lowest being in Ly and the highest in
LS.

The interacticn effects wore also signiiicant, v3L1
glving the lowest and V,LS the highcest. In all thre threo

varletios Ll and L, levels were on par.
o

4.7.cconcindcs of cultivation

4+7.1.Cont. Donegdt ratio

Coot Denzflt ratio wos worked out for the threa
varictiles and for the different conbinaticns. The uata

are presented in Table Z8 (a) and 28 (b).

The highest ratde was cbscrved with XKadughuguthy local

(1.37) closely followed by Thottakolli (1.33) and the lowest
with Sree Sahya (1.08).
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Regarding the varloty-fertilizeor caxrbinationc, the

highest ratio of 1.6Y was recordes by Thottakolil ot

508503150 kg mspzcszxzq/ha lavel folloved by Raduthuruthy
local (1.%3) at 50350:1C0. Vhen the latter variety was’
grown at 50:50:75 nutricne level the retio was 1.57 and

at 5025083 it was 1.%. It can oo thus concluded that

Tiottakoild can e ccoonomiceally grown iu tho uplamdo of

Ruttanad at S0:50:130 kg m:9205=x2qfna and Raduthuruthy

local at 50:50:50 ky N:Pza5:K2Q/ha.
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Table 28 (a)
Boonomics of fertllizer applicaticn. Cost benefit ratio
for varlety -~ fertilizer coadinaticns.

51, Troate Cost of Yield Value Profit Cost

No. menks o ° N cultiv- t/ha of ()  bencfdt
ation tuber ratio
5/ha Iv/ha

i vlbi {30:330:30} 9714 19.93 9565 251 1,02

2 vlL2 (30:30:45). 9748  20.50 10250 202 1,05

3 Vlbs (580:50:50) 9985 29.71 14855 4870 1.48

4 V1L¢ (50:50:75) 10040 29.95 14580 4940 1.49

5 Vlhs (50:503103) 10095 34.21 17105 70}0 1.69

& Vzbl (30230:39) 9714 19.09 9545 = 169 0.98

7 V2L2 (30230:45) 3748 21,75 1075 1127 1.12

8 V2L3 (50:50:50) 9085 31.34 15670 5685 1e56

9 Vb, (50250:75) 10040 31.80 15800 5760 1.57

i0 VQLS (50:5:100) 10095 31.91 153955 5860 1.58

11 Vabl {30230:30) 9714 1G.32 8l60 <1554 0.84

12 Vabz {30230:45) 09748 ig.l8 9090 = 658 0.93
13 Vv, L

33 (50350s50) 0 9985  20.66 10330 345 1.03

i4 V3h4 {542502873) 10040 24.90 1245C 2410 1.24

5 VéLs {50:50:100) 10085  2G.81 13405 3310 1.33

Cost of Nitrogen - e 5e25/ka
Cost of Phogphorus - F3.6.07/ kg
Cost of Potash - (3.2.21/kg

Valuz of raw tubar = (5. 500/t




127

Table 28 (b)

Boonomics of fertllizor aspplication. Cost bonzfit ratio

for the varictics.

Cont of Moan Valuec of Prositc Coot

cultiva- yield tubers bencefd
tion t/ha ise/ha () tatlo

-

Vl 99516.40 20.86 13430 3513.60 1,35
Va 5916.40 27.13 13565 30458.60 1.37
v 9916.40 21.37 10685 768.60 1.08
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5. DISCUSSICH

The results of the investigaticn on the B P KE
cobinatdons on short duration tapiocs varieties grown In

the uplends of Kuttanad are discussed Delow.

S.ie.Urcutl characters

Sel.d Hudgnt of the nisnt

apnn.

The rasulis showed that plant helght was significantly
differens amcng thoe three varietles of taploea grown ¢t all
the thres atagyes of observaticn. Sree Sahya produced the
tallest planes followed by Reduthuruthy local amd cho

shortest helght was cobserved in Thottakolil. This

conspicous difference in plant hoight would bo attributed
to thelr varicetal characker. It was noted that thz2 uptaks
of N was maximun in Sreo Sahyae at the e@arly stages

{Taple 23 a & L) and the iacreased guantity of N taken
during those periods might have besen utilised for tho
ropid growth resulting in increased plant belght at

these sto oS,

Sicnificant Jdiffcerences in plant height were
obsorved due to different fertility levels alsce and the
tallest plant helght wos poticed under the highest level

of fertilizer combinaticon namely 50:30:100. The influence
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of mejor nutrients especislly nitrcgen in increasing the
plant holght is well known. Similar lncreases in plaat
haigbt due to higher levels of nutvients have been
regorted in tspioca by several workoers like

Mankal et al. (1975), Natorajam (1975}, Ngongi (1976)

and Pillal and George (1573 al.

odiinbory of leaveg por plang

It was Found thst there yas signiflcant difference

in the nunber of leaves proudged by thoe different

h

varisties. During the 60t day Srae Sghya procucad the

saxinun number of leaves whoere as at the later Stages

Kadurhuruthy local recordsd the highoest nusber. The

groweth stage from the 379 o Sth-month is important in

taploca a5 tuberisatian.and tukber developmunt cocur during
this periocd. The lowsr nusber of leaves observed uuring
the later stages in Sree Ssiya would have boesu responsibdle
for tha low tubsyr yield In this varlety as is evidont

from the yield data (Table 12).

Az in the ¢ase of plant nelight Ieaf production was
alse increased due to highoer fertility level. The
influence of major nutcionts in dncreasing th: vegetative

parts lncluding leaves has bsen reported by severcl



workera Like MNgongi (1976), Pushpsdas angd Alyer (1976),
Ramaswamy ond Muthukrishnpan (1980) and Holmes and

viloson (1882).

Seledelszaf Aren Index (LAI)

Thire was significant gifference in the leaf area
ingex duc to d@iffcrent varieties of taplioca at all toe
stages of growth. Leaf asrca index, boing the total leag
area by lapd area, wonld be influsnced Ly the difference

in the number of leaves present in the plant. It hags o

be noted that numbsy of leaves was mazinmun in Kaduthuruthy

local at the second and third cbsurpvations which in turn
might have contributed for an ingreased leaf area indsx

in this variety.

The levels of nutritlon also showed significant
difference in the leaf arvea indsx. There was an
increasding trend up to L, level {55:50:75} in 2ll the
stages and the effects of L, and g {B5U:80:100) were on
par. The lsportance of nutrition as & factor i
ing€ luencing leaf area index has beon reported in many

crops by differcnt workers. Russel {(18573) roported that

(30

as the nitrogoen susply lncereascd the extra protein produced

stimulates the plant leaves oo grow largar and hence o
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have a largoer surfacs area avallable for photosynthesis.
In this case N, P and XK would hove causcd such an increase
in the leaf apea Index. The results obtained in o
prosent dnvestigaticn arve in conformaticon with the
£indings of MNgongd (i876), Pillai and Gucrge (1378 b) and

Asckan @t al. (1980).

Ded¥icld attributes

SeZele.Total nunbhar of rocts

Anong the three vavrieties Sxee Jahya produced
maximum nanber of roots per plant which was significantly
superior to other varieties. The lowest number was

recorded by the varlety Thotitakolll. It is probable that

dlffercent vardeties behave difforently in the production

off roots.

Increased Zectility levels progressively increased
the total number Of roots per plant. Inoreasing the
aFnounts of the different nutrient elements usto cortain
levels might have influenced the plant to produce Nore

nunkber of roots goer plant in them,

S.ldedBumiier of productive roots

Slgnifdcant differences werc cbserved among tho

different varieties on the procuction of productive roots
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in tho plent. Thoittakolli and Kaduthuruthy local were on

par in this character whilé Sres Sahya reglstered a
significantly lower value, It is thus seen that the

different varietlies behoved differant

lvg_ "

Incroasing the fortilicvy levels progressively
inczeased the nuaber of mroductive ruots in the plant.
The lowest level producsed chz lowest aumber of orotuctive
roots and the highest level of nutrition produced the
tilghest nunber. In tapiocca productive roots (tuberl is
cunsddercd as an important yileld componznt. Crops such
as tubers vwhich sro grown for carsohydrates oshow a high
rate of pixvtosynthesis conseguent on increased leaf area
ochtainzd by higher levels of nutriticn {(Russel, 1973).
Such increases in leaf area have been ozserved in the
present fovestigotion also (Tables 3 a to 3 ¢). This
might have lead to the production of large aumber of
productive rootg in plants supplied with increasing levels
of nutriticn. Several lnvesclgators like Pushpadas and
Adyer {1969), Macarajen (1875} and Mohankumar amd

Mandal (1977) observed such results earlier.
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S5.2«3.7cigantage of productive rcots

From the resulis it was scen that the varieties
clffered cignificantly in this character. The percentage

of proadctdve roots was highest in Thottakolll whilc

Sree Sahys gave the lowest value. Though the totzl root
productlon was maxdmun in Sree Sahya it was unable o
conwvert a large nunder of unproductive roots to productive
reots where 28 in the othar cases highir percentege of

total roots were converted to productive roots.

Rifferent putriticnal levels also caused significant
cifferences in the pereentage of productilve roots. When
sufficient amounts of nutrient clements are available in
thic scil, & good nunber cf roots would be converted inte

SLOrage routd.

choéoj-ﬁzlh]th Oof © | 3

The length of tuber was high in Sree Sahya and low 4n

Laduthuruthy local. Tha longth of tuber is more influcnosd

by wardiety rather than the environmentsl gituaticons.

The fortilizer lavels also influciiced the length of
tuber significantly. It is interesting to note that tho
lovest iavel of nutrition had produced the maximum longth

of tubior. This might be due to the fagt that under
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autrient stress situatdons, thare would Le a tendoncy for
the plant 200ts to g0 deepar and wider in secarch of
suff icient guantitics of nutrgicnes rosulting in an increasc

in the length of tuber at the lowest nutrient level.

Se2eBeCireh of tuber

Significont differences were obscerved in the givih of

tubere amsng the three varieties. Haduthuruthy local .

recorded ohre highoest glrth of tuber. This diffcrence in

girth can e aterlibuted o PG a vovietal choracter.

The Influence of different levels of putricion was
also sigaificant. Thore was progressive lncrease in gdrth
of fubcrs due to incramantal levels of autriticn. As ocoen
earlier, the incremontal levels of nutritdon have increased
wnT gyowth characters in all the variceties resulting in an
increased photogsynthetic capability in plants. Under such
a situwatlon it is probable that more of photosynthates
might have beszn produced in the plent wvhich might have
begen accumulated in tubors bedng the maln storaze organs
in tapiocae. This might ke the possible reason for
increased gireh of tubor due to lncreasing levels of

hutriclon. Simdilar incresso in dlamcror of Luber was
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earlicr veported by Mendal and bhankunor (1972 bl and
Acoata and Pinto (1975) due to increascd levels of

nutrients,

SeceBG.Utilizaticn Index

Highesot utlliization index was obacrved iu the

variety Sree Sahya followed by Kaduthuruthy lecsl. It is

to be npoted that nuabar of leaves in Syue dahiya at the
later stages vas low a8 compared o othor varicties.
Perhaps thils might have contributed o o hilgher utilization

index to this varlety.

The diffcrent fortility levels also caused signlficant
diffoercences in the utdlization index in toapicea varietdes.
The value waa maximum at the lowest level of nutrition.

The nucrients glven at the lowest lsvels might have beon
aore efficilently utlilized for tubor formation rathor than
Lor growth of other vegatative parts repulting in an
dpcreazed utilization index at the losost level of
nutrilents. Decrease in utilizacicn index at higher lovels
of autrient application has been earlicr reported by

CIiay (1977), Ramanathan et al. (1883), Gomes and Howolor

(1980), Nair (1982) and Kang and Okeke {i384). At highor
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nutriticn leovels louw usilizaticn index wen obtained wainly

duz to high top yidelds noticed ot thesc levols.

Se2.7.Rind to £lesh itatico

dmony thoe tapieea vardatics Broe Sahys recorded
thne hghest rind to £lesh ratlo. Thickness of zind in
tuncy 9 a varictol character and this varicty Oo8sCsi0s5
thick rind of tuboy resulting in highoer welyght and Zinally
a high rind tc Llosh ratio.

Different levels of nutrients did not show any
significant effect cn rind to £lesh ratio confirmaing
that this would De a varietal charactor.

SeZeti.Tup vield
The data given In Table 11 sbtowed thot top yield was

highest in Thottakolll and it was the lowest in Sree

Sahya. It hags been sech that the total punbor of leaves
was coamparatively poor in Sree Sahya when comparaed to

other two varieticesn. This night have resulted in lowest
to growth in this variety. The vorictal difference in

e top growth of tapioca is well kuown.

Progressive increasos in the top yicld with
incremental dosaes of nutrlionts weroe observed {0 this

trial and the paximem was attained in thoe L5
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lovel (508503i00C. The role of the three major outrlents
tried in this experiment in incrassing the vegoetative
greweh of the plant is well known. Increages In top
yizld due to higher doses of nutrilconts copecliaily nitreogen
have bech reported by CIAT (1975), Rong and itilson (1580)
and Nair (1682). The highoesot levels of N, P and K ericd
in the combinations were 50, 50 ard 100 kg/ha roopoctively
and upto these mawimum levels the growih rate was linear.
As the supply of nitrogen lncreases and when the other
nutrients are not acting as limiting factors, more
nitrogen reaches the tops and involves in the carbonydrate
arxd protein synthesls leading to incrcascd grosith

resulting in an cnhanced top growth (Russel, 10735,

odJluber Yicld

The cffect cue to varieties in tuber yield was
significant. The varlety Kaduthuruthy local recorued the
highest tubcr yleld vhich was cigalficantly suporicr to
Sren Sahya. Urce Sahya, released by CPCRI, has been
recogaisod as a ﬁigher yielder. But in the prescnt
investigation, it could pot producte the highost yicld
proably bogause the crop was harvested at tho sixth

ronth after planting. OSreu Sahya tshes about ten aonths
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to manifest its £ull producticon sotential. The idea in
this study 45 to assess the yieldlng ability of the
variecics at a shorter perdod, ie. to idontify a variety
which can yield at apprceeiably higher rotes within the
shorter pariod. Varletal diffcrences in the yielding

capacity of tapiceor arce well known and noeeds po emphasis.

Tubcr yield increasced significanily by the
Incresental loevels of nutriticn. The highest yicld was
recordad by the hs level and the lowest in Ll level.
Mitrogen and potassium play a vitael role in photosynthesis
and garbohydrate accunulation in ploants. e yield of
tapioca dexxls more unon thw axetent of assinilation and
assiinilate acsuswulation in the roots. Msgindlation in
turn, depends on the extont of agsimilating surface. The
influence of the above matricents in lncroeaosing the
assimilating surface (lcaf area) of plant is well inown.
Increase in leaf area due to higher levels of autricnes
has been obsorved in the present exporiccat also

{Tables 3 a to 3 ¢l.

The dmportant yield components in tapisca vis.,
precuctdve roots (nunber of tubers per plont) and girth of

tubera wepe favourably influenced by highor levels of
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putrients. All thesc factors eithor inaividually or
collectively might have coatricuted sudstontially to the
higher tuber yleld oboerved at the higher lovels of
nutrient application. Incraases in tubiy yicld gus to
nigher levels of nutrients have already boon roportod

by several worksrs like Mandal et ai. (1971}, Mohanﬁumar
and Maind (31977), Cadavid and towaelur (1532) and
Mohankumar ct ale 1934). Thus, the rosults obtalned in
the prescpt stusy are {n agreemant with tho £indings of

tho above vorkers.

Se4eQuality attributes

BedeloeStaren concint of tubsrd ot harvest

The results show that stoarch content of tuber voried
cue to vavieties. Srew Sahya hau the highest starch
content ln tuber when cofmpared to other two varlcetics.
Vardation in starch content of tuboer can pe ansidoered

madnly as a varietal character.

Increasing the fortllizor desoes progressively
increasad the starch content also. The higher storch
content observed ot highor nutritional levels may probably

e due to the enhanced rate of ohotosynthotle activity of
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leavés uvaich in turn nizht have resylted in dncrcesad
starch content of tubor. Increase in starch contont of
tubor by increasced nutriticn has been cerlier reported
by several wocrkers like Maondal eg al. (1971}, Ghigbcsan
and Aghoola (1973), Pillnd znd George (1973 ¢) and

Hair (1s32).

SefededON content of tukosrs at, harycest

Fron the results it ie seen that the varicetles
viffcered algnificantly in their HCN content. HCH content
of tuber Is importanst as it decldes to a large extent tha
value of tubers for human consunpticn. Though this is
mostly & vorietal chacacter, agrononic treatingnts also
play a decided role ia changing the HCH conteont of tubor.
The HCH content was signiflcantly reduced when the level
cf K wa3s increased. This is in conforwmity with tho findings
of Indira gt ai., (1972}, Futhuswamy (1981), Naipr (1932},
tlalr and Humar (1982) and Ramanujam (1902) who fournd that
potassiun alone or in combination with nitrogoen reducad

the HCh of taploca tubcrs.

S.4.3.Crude protein content of tubors

The wesules (Table 15) show that the crude protein

content of tubor uvas significantly different in QiSfercnt
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varieties. The veriety Kaduthuruthy logal recorded the

highest crude protein. Vardetal difference in cruds
proteln contaent of tubor in tapiocs has been well

coseaslished and hopco eeds oo discussion.

The different nutrient levels also iufleenced the
srotein content of tubcr significantiy. A3 the dose of
nutrients increased there was a progressive increasc in
crude protelin content alsce. This was vory conspié@us
when the dese waz changed from 30:130:30 to 50:50:31i00 kg
NP Efhnm. Tho favourable effects of nutrients on
protein synthesis are well knowne Tapioce is consldered
ags a poor source of protedin in hunan dlet. An luprovescnt
of this quality to some extent is possible by agroncade
maniculations like increased application of nitrogei. |
Increasaes in the crude protein conteat of tubor by

cremental doses of nutrients have been reported in
different tuber crops by Hukkeri (1968), Pillai anda
George (1973 ¢), Mohandas and Sethumadhaven (1980) and
Nair (1982). The results obtalned 1in the prescnt

investigation are in conformity with the above works.

SadeboCooking quality

From the test conductced it has been scen (Tablo 16)
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that tho varjcty Thotbokolli has shown the highest cooking

quality followed by Kaduthuruthy local. Cooking guality

is mainly a varietal chavacter.

BeDell.Dry mattcr proauction of diffcrent olant oarts

Leaf dry macker producticn was significantly
Jifferent among che varietices. The vardety Srce Szhiya
had tho highest leag dry saticr on the 6Jth tay wheén
cempared to other two varicticus. It wos secon that the
total purber of loaved at the écth Jay aftor plenting was
maximum in this variety.(Table 2 ale This i5 probably
tha reason for high leaf dry mattor producticn in Sree

Sahya. However, during tho lator stajzes mOors loaf Jdry

matter productiosn was recorded by Kaduthuruthy local

probably because of the higher nunbor of leaves present

in the plant Jduring these stages (Tablce 2 b and ¢l.

The di€fcerent fertllizer doses resulted in significant
gifference in leaf dry matter aroduction. Increasing the
levels of fertilizers has substantially increaccd the rate
of growth of tho plant gesultiny in increased nuoboer of
icaves (Tobles 2 a, b and ¢). This incrcased nusbor of

‘leoves at higher levels of nutrition might have contributed

to ipcreagsed icaf ory matter production at these otagos.
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In the case of stem dry @atter production also

theore was signilficant Jdifference amotry the varlecles.

The vardiety Zaduthuruthy local recorded the highoest
values Jduring all the stages. Differcuces in kLhe
architecture of the Jdifferent varietles can b asuttributed

to this differcnces ia stem dry matter prouuctlon.

The effect of differont levels of nutriticn was
also significant. There uas grogressive increzsce ln
stom dry aatter produceticn with lncreasing lovels of
autricion. The pattern of Iincrease was more or less the
sam2 at all the steges. Tie favourablc influsnces of the
gutrient clenents N, P and K In increasing the photo-
synthetlic activities and whereby increasiigg the voyetative
growth of the plant parts are well kXnown. The aceclerated
growth of stwemn at higher nutricont doses rosulteu in

increased stem dry matter at all growth stages.

Regarding the dey matbor production in roots lhe
salnce pattoern as seed in stem pas been followed amoig the
varietics as well as in the dilffercatial dosces of
ferellizers.

=

vedeleTohol dry matter production of tubor at harvost

Varictal differences were significant in the total
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dry matter productich of tuber. The highest dry malicr

production was obsvrved in Haduthuruthy logal and the

- -,

lowest in Sree Sahya. It o o bo noted thag thoe wubor
Filcld was highest in this varicty and ac such tiw total

dry matter production was also higher in this varieby.

The effects Jul to faertilizor levels werc also
oigriticant. The highest fertilicy level (50:503:100)
recorded the nighest dry moteer prouduction vhercas the
duse pf 30:30:30, the lowest. Yere aluso the dry mattoer
productdion was cirectly related to the tubor vicld where

it was nighost in Ly and lowest in L.

Se.5.3-1utal dry matier sroduction of top at harvest

The effects due to varletdes were significont on
the dry mateer production of top at harvest. 'The

vardaty Kaguthuruthy loecal racorded the highest tow dry

matter. Sten heigint contimued to be higher in this
vardcty. Pucther, leaf and stem dry matter producticas
WerQ also cumparatively core in this vardicty. Tho
cuaulative effcects of all these componcnts might have
resulted in an increascd ton dry matter production inm

Rocuthuruthy ilocal.
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rertilizer levels also contributed significantly o
top dry matter production, the maximum lovel of B P X
(50850:100) giving the highest top dry antter. Aa seen
earliicr, highcr fercvdiiger deoses in genaral encouvraged
the vesetative growth and the increased vegetatlve growth
in turn resulted in a higher top dry matter production.

S.0.ELant analysis

5.6.1.Mutrient content in nlsnt narts at harvosc

Nicrogen centent in leaves was highest In Thottakolli

while in stem and tuber it was highest in Sree Sahya. The
differences in the nitrogen content observed could be
attributed to varietal character. The nitrogen contents
were progressively increased in the plant parts with

Ilncreaseg fertillizoer application.
Phosphicrus concents of leaves and stem wore
significantly high in the varlety Sree Sahya while that

of tubaor, it was in Haduthuruthy loczl. It was also obscrved

that the phogphorus ccocntents of plant parts ware influsnced
by the increoased nutrients supply espoeclally phoesphatic

fercilizers.

The data presented on Taole 24s ravealed that the

potascsium content of the leaves was not aignificantly
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influcnced hy varietles, whoere as in the stom and tuber,
there were significant differences. In the case of stanm

aql tuber the potassiun centent was maximwn in Thottakolld.

DiEfcrent fertilizer Jdeses alsc influcnced the
potassiun contsat of leaves, stem and tuver. The incrcease
was conspidﬁus when potassiuae applicaticu was more, as ls
evicent from the Tebles (24 a to c). Proobably higher the
autrient eloment applicd to thy soil mors would bo the

uptahe ane conptents in tho plant parts.

Se7e.Mutricent untake

Se7.1.Bitroyen ustake

Dlfferences were significant in thes uptalke of nltrogen
by different varleties and also at diffoerent stages of
groweh. In the carly stage lc. 62 vays after planting,
maximun uptake was rocoruod by Sree Sahya while at cho

lacer two stages, by Kaguthuruthy lccal. In the case of

drue Sahya tihw plant helght was maxdmun ot the thh day
indicating that this stage would have desanded for increasad
uptake of nutricent from the soil. But thls variety could
not maintain the samsc growth wrend throughout its growth
gfagas. In fagt at tiic cine of harvest, thd total ungakoe

of nitrogen by this variety was the lowast (Table 25 <)
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with a corresponding low tuber yield. In the case of

Kaduthuruthly local, tho total uptake of # at the later two

stage was high with a corresponding higher total dry

matter prooucticon amd tuber yield.

The different doses of nutrients also sSignificantly
influenced the uptake of nitrogen by tho plant at all tho
stages. The highest uptske was cobserved with LS lovel
(50:50:100) where as DLy level (30:30:30) rccorded the
lovest and this pattern of uptake continued at all the
stages of the growth. Increased uptake of N wue to
inoroazoed doses of fertiliscer applicatich bas been reported
ty several woriters like Mohankumar and Nailr (1569) and

Pushpadas gt al. (1976).

Detela Phosntiorus untake

From the data on the ustaks of plvspiorus {Tables
20 a to 20 c©) it could ke ssen that phogghorus uptake was
aximun in the case of Sree Sahya during the earlier two

Stages clousely followed by Xaduthuruthy local. Howover, at

the harvest staye uptake was more in the case of Kaduthuruthy

local followed by S$rec Sahya. It was seen earlier that the

growth rate of the plant was more in Sree Sahya at the
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early stages resulting in higher uptake of the different
nutrients. This condition was changed when the growth was

advanced and at the harvest stage Kaduthuruthy local
recorded the highest value. The tuber yicld was also high
in the case of Kaduthuruthy local. This increased yleld

of tuber will be accorded f£or the increased uptake of

nutrients.

S.7.3.Potassiun untaike

Cn the ﬁoth day after plancing the uptake of

potassium by the plants was signlficantly influenced by
the varieties., The variety Kacdutimruthy local recorded

the highest uptake. However, on the lzoth

day no
significant difference could be observed in the uptake of
potassiun by the different varieties. On the other hand,
at harvest, the variety Thottakolli recorded the maximum
uptake of potassiune. It was seen that potassium contents
(Table 24 b and 24 ¢) of stem and tuber were the highest
in Thottakolll at harvest when compared to the other two
varieties and probably this high content might have
resulted in the increased potassium uptake by this variety

inspite of the comparatively lower Jdry matter production.
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As in the cage of other two nutrients, the uptake
of potassium was also increased at the higher rates of
nutrition. The higher doses of nutrient elements
increased the total dry matter production which In turn
accounted for the increassd uptake of potassium. Higher
uptaﬁe of potassiun dus to higher dcses of nutricnt
elements has been reported by earlier workers like Chan

and Lee (1982) and Nair and Kumar (1982).
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SUMMARY ‘1 5 0

An Anvestigation was carriad out to seloct a
.suitable sarly maturing variety 5£ tapdoca and to £ind
out a fertilizer Jdosc suitable for whe vardety in the
uplands of RKuttanad. The experinent was conducted at
the Reglonal Agricultural #escarch Station, Xumarakon,
Koteayain during Cctobor 1v84 te Aprdl 19ud in ﬁqctcrial

rondomised block design. Thoe varietics tried were

Thottokellid, Raduthuruthy loeal and Sree Sahys. The
fertilizer doses tried were 30:30:30; 30:30:50; 50:50:250;
50:50:75 and 50:503100 kg N, P,0; and K,0/ha. The resulis

of the investigation are suimariscd balow.

le There was significant dilfference in plant hedght wuc
to varleties. The varilety Sree 2ahya produced the inamwimun
plant helght. Among the different fertilizey lovels tricd

Ly level (5C:503100) recorded the naxdmun plant hedyht.

2e Variety Kaduthuruthy local was signigicantly superior
in the produgtion of total leaf number. The fertilizer
lavel L5 produced the highest leaf nuaber in all ¢he three

varictica.
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3e Highest leag area index was recorded in the
Eaguthuruthy local. Regarding the ferciliser levels, a
slight reducticn in leaf ares Index was obsurved for the

varieties Thottakolll amd Keduthuruthy local at LS level

during the harvest stageo.

4 The varisties differed significantly in the
production of total nunber of roots. Sree hahwa
produced the highest total nuasber ef roots per plant.
The highest ounber of roots was recorded in the Lo level

and the louest in tha Ll {30:30:39) lavel.

Se Yarieties Thottakolll and Xsduthurutiy local gere

onn par in the production of total nuwsber of prouuctive
rocots. A higher numnber of procuctive roots was ovserved

in the Ly fertility level in all the varieties.

Qo The highsst percantage of produgtlive roots was

noticed in the Thottakolll variety and the lovest in

“roe bahya. Among the different fertiliezer lovels tried,

Ly level recorced the highest percentage.

Te The length of tuber woas Raximun in Spec Sanyva

varlety and low in Kaduthuruthy local. The lowest levsl

L; recorded the mazimum length while 21l the cther levels

WOLe Of Par.
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8. The vardicties differed significantly in the girth

of tubers. The variety Kaduthurughy local has given the

highest girth. The Ly treatment produccd tubers having
higﬁér length and all the other levels were on par.

-

Je The variety Srce Sahya exhibitced hichost utilization

index followed by Kaduthuruthy local and Ihottakolli. Iy

level (30:30330) recordcd the highost utilizaticn index.

12. ®ind to flesh ratio was significsntly Jiffcrent
among the varletics. The varicety Sree siahya gave the
highest value. The different fertilizer levels Gid not

make any sdgnificant influcnce on this character.

i1, Maximun tuber yield was obtainsd £ram the varictey

Keduthuruthy local (27.13 ¢/ha) which was on par with

Thottakelld (26.66 t/ha). The L; level of I P ¥ produced
the lowaest yleld and LB the highest yleld in all the

variecies.

2. Top yield was maximum In Thottakolld and minimum in

Srec Sahya. The differcnt fertillzer doses also exerted
significant influence on the top yield, Le leval gavae the
niyhost values and Ly the lowest.

13. The varicty Kaduthuruthy local produced the highoest

leag, stem and root dry matter. whe differont fertilizer
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levels trizsd alsc significantly influencod tho leaf, stem
andd root Ary matter productlon. Thoe 50:503100 kg/ha

level gave the @ayimum production.

1§. Mitrogen uptoke was maximum in whe Keduthuruthy local

at zhe tine of harvest closely followed by Thottalkolil.

The highost upstake was recoruced in the Lg level. The
above variewy olse recoxded the highest phosphorus uptake

while Thotéakolld showed the highest potassium uptske.

15. The highest nitrogen content in leaf was notlead in

Thottakolll while Srre Sashya recorded tie nighest nlcrogen

content in scem end tubser. Hegarding the phosphorus
content dree Sahva recorded ths thhéat in lecf and sten
whilc iIn root Eaduthrmatuhy local pocordoed thﬁ highost
value. But in the caae of potassiu: content in Loas the
varieties did nuﬁ differ significantly. In stem apd root,

highest values of potassium were recorded by Thobtakolll.

1G. Tuaber and top Jdry matter producticn per hectare was

maxinun in the verdety Haduthuruthv logal. The diffezont

Eortlilizer levels triled were alsc significont in tubner

and top dry matter production.
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17. The varietices Sree Sghya and Kaduthuruthy local
were on par im starch content. The highest starch content
was cbserved in the S0:50:100 kg/ha fertillizer leval and

all the othsy levels wersc on par.

ig. Among the varieties, Thottakolli had the least HCH

cohtent in tuber.

ig. Regerding the crude protein content, Kaduthuruthy
local was significantly superlor to others. The highest

content of crude protein was in Lg level.

From the investigetion, it wes found that Raduthuruthy
local and Thottakolll were the sultable short duration
varietles which could be succeessfully cultivated in the
uplands ¢f Kuttanad. Regarding the manurial dose the
50:50:100 kg N:Pzﬁsaxzq/ha was tho most econcmical for
Thottakolld and 50:50:50 kg rsziﬁzeszxzclha for the

Raduthuruthy local.
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APPENSIN X
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W . s . i el W

SHANe Perdad —gainﬁqll {mn) Averacoe tomperature *C Average Rcla;ive
cazd rrom FYe) Crop Past Haximum Vindowyn humndidity U
weeks perlod f£lve Crop Average Crop  Average  Crop Past £ive
{total) years poriod past £ive poriod past £ive jeriod yoars
- - _average years years

(3 (2 (3) (&) (5) (&) (7) {8) (9) (10}
‘32 -3:5-10"84 21—1@-64 [} 17.3.8 31 043 3‘:.3? 22.29 25099 7105’ . 78.0
43 22=10=3¢ 28=10=34 51.8 33.48 30.71 30.58 26.14 25.84 82.0 792
44 29=10=84 Jelletid 0.6 42.04 32.14 29:65 24.%0 2584 75.5 84.2
45 Sel l=34 il=i1-24 28.2 41.40 33.806 22.61 24.586 20426 8.5 83.1
48 12=1l=84 1G=li~34 24.0 49.78 32.30 3c.11 23.86 25,83 71.0 $3.0
47 iY=llieldd 25«llei4d 8.2 20,00 31,00 30,30 25.6Q 26.17 73.0 G4.4
49 J=l2=04 NelleS4 .e i3.48 32.21 3C.80 21.G4 25,29 74.0 73.9
5Q l0mi2a8d 16=12=34 os 15,30 32.50 31,22 21.57 25.55 76.0 T4.5

N B G i D Y L




(1) (2 (3) {4) (5) (6) {7) f_g) (9) (10)
51 37«12«84 23-12-34 .o 5,80 32.29 31.03 20.93  25.69 69.0  Bl.5
52 24«12«84 3lel2e84 .o S.66 32488  30.67 22.56  25.88 2.0  72.9
I 1eled5  7=l=85 5543 3.52 3l.14 30.91 23.71  25.48 81,0  77.0
2  8el=B5  14=1=85 20.0 ee  31.14  30.95 22.29 24.91 71.0  78.2
3 15-1=85 2iele85 re 8.94 32.29 30.01 22.93  24.44 G1.0  76.5
4 22«1-85 2B=1-85 .o o  33.14 31.08 22.50 23,78 67.0 710
5  29=1-85 4-2-85 .o ee 33.36 31.36 23.14 25,50 68e5 6642
O 5w2=85  1lle2=85 . 3.68 32.93 30.96 22,93  206.41 72.0  12.6
7 12e2a85  18-2=85 1.5 10,10 32,83 31.31 23.64 26.48 75.0  T4.3
8  192=85 25=2«85 11,5  10.50 32.43 31.81 23.36 26.12 76.5  76.0
G  26-2=35 4=3=85 1.4 2.03 32.21 3l.16 23.93 26.15 74.0  72.8
10 5=3-35  11=3-85 . 29.36 33.00 31.05 25,64 26,20 76.0  76.3
11 12=3e3% 16=3=85 - 6.70 34.36 32,09 23,79 27.06 7L.0  74.5
12 190-3=85 25=3=35 500 2.60 34.57 32.77 25,29 27.18 70.0  74.8
13 26=3e85 lwg=85 547 9.76 34.07 33,02 24.14 27.05 71,0  71.0
14 2-4=85  E=4=85 110.6  268.84 34.00 33.04 23.21  27.78 71.0  69.9
15 9m4mBS 15485 1.0  16.64 33.50 33.19 25.36 27.88 78.0  72.24
16  16m4elS 22485 .o 18.96 34.21 32,97 25.36  27.27 76.5 74,40
17 23=4=05 28=4=85 16,1  22.16 34.07 33.15 25,42 27,61 T73.5  74.30

oy ek W T



APPLNDIX ZIX

Swwnary of Nnalycils of vardance table

. oan Syl _of edugres -
Source D.F. wooedght of the plants Total number of leaves Leaf Arce Index

60 i2e igo 60 120 180 60 120 180
DoAaP- ..L-)l?\cpo D!ia!.}l’. D.i"\.ﬂ’. D.A-P. I)..!\-E". D-F\-Ezu DIAIPI D-J\.Pn

Repll- . -
oot don 2 12.88 Q.66 4.44 23.84 231  14.63 0.00042 0.0443 0.0320

GEOOLT 14 2953.69 2330.06 445.07 61.90 326,03 273.85 0,084  0.0747 0.074

v 2 18980.28 14703.22 1078.69 140.88 732.53 462.%4 0.040 © 0.0914 0©.1413
L 4 44..88 727.04 B91.44 125.34 749.85 0675.66 $.259 0.1976 0.159%
VX o & 27.95 37.98 63.48 10.43 12.48 25.67 0.0066 3.,0090 J.0138
Brror 20 4451 2.2C 5.34 il.88 2.64 4.33 0,00009 Q.0068 0.0026

L -pan i O . [, any [a——

D Gl ApS MY S gy F



Appendix  IIl

Summary of analysis of variance table

- - Maop.sui.ci.squagss -
Source D.F. Totol Total Percent= Length of Gilrth of Utiliza- Rind to
*** punber npurnber age of tuber tuber tion £lesah
of Rf Pro= produce index ratio
raoots ductive tive
roots roots
Repli-
cation e Q.267 1.49 104.91 0,174 1.57 0.0015 0.0134
Treat" ’ o)
Rente 14 19.42 12.90 195.05 87.22 83.35 0.1092 0.30210
v e 14.07 14.16 937.73 527.680 39.70 0.1943 0.0122
L 4 57.24 35,03 179,13 20.65 7.7% 0.2437 0.0005%
VoL g l1.84 1.82 17.34 10.41 0.833 0.0207 0.CO036
Lrrox 28 0743 C.584 31.22 2.83 0.354 0.0136 0.00031
Total 44




Appendix 1V

Sunmary of analysis of variance table

Gouree

- S e SN S am

“ean sum of squares

DJFa

Top yield Tube; yield Stakch HCH Crude proteln

contont content content

Replication 2 0.,0810 0.736 6.44 38.45 D.020061

Treatinents 14 41.76 76.02 L0.05 11.35 0.158560

v 2 59.44 112.85 14.17 16.75 0.0217

i 4 105.42 195.20 26.20 21.77 D.48%2

V u L 8 3.00 7.29 0.539 6.29 0.0249

Crror 28 T.O707 1.23 1.52 1.68 $0,.,00124

Total 44




APPENDIX V

sununary of analysis of variance table

Mean sun _of sguares

Sgurce DeFe _ Dry amatter proguction (gn/plant)
- Leag o Stem Roce
G0 120 150 6D 120 180 60 120 180
- 2edei Q_._!\.P. DeMole Q:A-p- DB elPe [TeBePe DeAol’s HeMe?e Dol
Repliw 10. 78 :
copdon 2 91.65 49.44 1,78 99.29 57,09 10.75 0.430 17.63 36.5
g;ﬁzg“ 14  64.33 456,06 135,90  66.07 38.66 243.79 12.12  257.07 20020.%4
v 2 28464 35.00 21,20 77.34  14.3%8  96.97 4¢71 127.69 36552.25
L 2006.07 144.95 459.72 170.58 122.63 791.20 32.09 1136.81 47662.38
VxbL 8 2.39 3.94 2.67 11,00 2.74 15.54 3.99 25.55 2066.69
srror 28 3.37 1,97 0.2812 18.46 5,34 0.3639 2.12 15,18 15.14
Total 44

Ak a3
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APPENDIX VI

Summary of analysis of variance table

Mean sum of sguares

Scurce Def's Dry mattér procduction Top Dry matter production tuber
(kg/ha) at harxvest {kg/ha) at harvest

Replication 2 ‘ 3904 - 16640

Treatments 14 229412.6 6276882

v 2 66528 1,14 E + 07

L 4 756912 1,50 E + 07

vV x L ) 6384 645824

Error 28 189.71 5412.57

Total 44




APPENDIX VII

Summary of analysis of variance table

Mean_sumn_of _aguares

- Bitrogen content at Phosphorus content at Potassium content at
Source D.F. harvest - harvaest harvest
leaf stem root leag stem root leag stem root
Eiﬂi;; 2 0.00034 0,000027 0.0000021 0.C0016 0.C00079 0.00062 0.0173 0.00059 0.00024
o
greit' 14 0.0602 3.,0023 0.00308 0.0024 0©.00097 0,0D073 0.0990 0Q.20063 0.0117
ants
v 2 00,1038 0.00939 G.00058 0.0107 0.0037 0.0037 D.0065 0.0185 00,0160
L 4 0.1301 0,00295 00,0124 0.00192 0,0015 0.00036 0,323 0.0116 0,0294
VL 8 00,0143 0.00022 0.000634 Q.00063 2.020048 0.00016 0.0181 0.000658 0.,00172
Lrror 268 0,00029 0.000034 0.,000030 0.00009 0.000037 0.000060 0.,00380 0.000084 0.00019
Total a4




APPENLIX VIII

Summiary of anzlysisn of varlance table

- — M2an_sum of square; -

Source D.p. __bptake of Witrogen Uptake of phosphorus Upteke of potassiun
60 120 180 60 120 160 GO 120 180

. ﬁ-h.?- Boﬂtp [ D.?\.Ip . Dlh.?- 'I“)-A.P. _'? -A.P. D.A.p. i)-h .po DO&QP .
Replie - : -
cati@n 2 41.90 43.4& 68-75 l.gg 00885? 2.27 24.12 lJo?l 8.27
Treate 3. 48,32 97.08  536.57 2,41 8.7 37.3 43.72 149.58  994.86
l&ﬁntﬂ » "] Oow 04 « 40 0'6 . .3 o
v 2 26477 37.05 8?70 3.59 20.44 146 o S 15.28 2423 646.22
Ls 4 151.86 308.55 1805,84 6.55 19.52 -103.19 132,50 S516.88  3106.42
V x X 13} 1.94 6.35 14.17 5e34 0.3172 2.1% 198 2.73 26.2%
Erxor 28 1.61 2.27 0,359 $e29 0.1366 0.4508 0.9798 $0.9079 Ged7
Total &4
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ADSTRACT

An investigation was undertaken at the Reglonal
Agriculoursl fesearch Statlon, Kumarakom during L904-85
to identify a sultable varicty of taploca maturing in
about six months and to £ind out the effcct of diffcresnt
fertilizer Jdoses on such varictises in the uslands of
Kutcanau, The experdment wes laild ocut in Factorial
Rendoniced Block Lesign with three replications. The

treaunents consisted of three vardetics nancly Thottakolld

Rouuthuruthy local anmd Syee Sahya awd £4ve fertilizer
lovels viz, 30330:20, 30330145, 50:50:50, 50:50:75 and

50:50:100 kgs/ha of H P R,

The varictles and fertiliizer levels tried sinw
significant Jdifferences in the growth characters of
taploca. In all the three varietics tha fortilizcr lovel
50: 503100 recorded maximum plant height, leaf nunter and
leaf arca index. The yleld andé yield attrilutes were also
Influcneced by the variletics ond Fertdiiizor lovels. HMaxinoum

tuber yiold was obtained from the varicty Kaduthuruthy local

(27.13 t/ha). The variety Thottakolli oroduced 26.86 t/ha.
In all the thrce varietles, highest cubor yielc was

ouscrved in the 50:30:100 kg/ha I P K lovel.



Thottakolli had the lowest HCH conhtent among whe
varisticos. The higheast stergh content wos cohscrved in
50350:100 kg/ha fertilizer lével. The crude proteldn
content was aore in Kaduthuruthy local vhen comparcd to

the other vardcties. The voarlety Eaduthuruthy local

produced the highest leaf, stem and rzoot dry mattor.
Uptake of Hitrogen and phospborus was maxdinum in
Kaduthuruthy lecal while the highest potassium untoke

was in Thottakolli.

The highost cost beneflit ratio of 1.6%9 was rocorded
by Thottakolld at 5031502100 kg 8, 9205, Eéﬁ/ha followad
by Raduthueutiy local.

From the lnvestlgatlon, it Lound that Zaduthuruthy

local and Thottakolll are the short duration varieties
sultable for the up lands of Kuttanad. Regapding the
mapurial dose, the 50:50:100 kg N:onsaﬁzafha i3 the npst

eoonunical for Thottakolll and 50:50:50 for Zaduthurnthy

iocal.



