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INTRODUCTION



XSSROKJCTIGIT

Sropical root and tuber or ops form an important group 
of subsistence food for millions of people* especially to 
those living in the tropical end sub-tropical cones* 2hey 
also fora the most important food crops of man* second to 
cereals and grain legumes* Theoe crops possess an unique 
capacity of utilising the solar radiation to a greater extent
for the synthesis of carbohydrates and store them in the

„ ‘ ■!

fora of underground tubers* S3ie importance of those crops 
is evident from their world coverage of 48 million hectares 
(Ghosh, 1983). Sinoo they are troll suited to small and 
marginal holdings end com© up well even in comparatively 
poor lands and do not require intensive core, tropical 
tuber erope hove good potential in a country lihe India 
where more than 7Qfi of th© farmers belong to small and 
marginal categories* In India they occupy an area of 
3 million hectares, producing about 16*4 million tonnes of 
tubers annually (Hayar and Hair, 1983). 2?he tropical tuber 
orops including cassava and sweet potato account for half 
of this area and produotion# though exact area and production 
figures for the other tuber crops are not available, they are 
being cultivated throughout India. Shese include the yams 
(gioseorea spp.), aroids (Amorphophallus, Golocassia, etc.), 
coleus and arrow roots which are grown In homesteads or in 
fragmented holdings under mixed and inter cropping system.
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Among the tropical tuber crops, yams provide the 
Btaple-food stuff for millions of people in many tropical 
end even some subtropical countries? they are the secondary 
food for ©any millions more. Apart from the yams that are 
cultivated as food crops, wild yam formsralioble standby 
to a large human population during the periods of famine or 
scarcity. In repent years some of the yams have also been 
providing useful pharmaceutically active compounds to modem 
mediolnes .as they do to traditional medicine for centuries 
past. The important part of the tropics where yams are 
cultivated are Vest Africa, Japan and Oceania and the 
Caribbean.,

To the nutritionist or food soientist, the yams like 
other root or tuber crops are otaroh or carbohydrate foods. 
Such foods are usually consumed in large quantities and 
provide the greater part of the calorific intake. The yams 
in most part of the world where they are extensively used 
occupy a place comparable to that of potatoes or even better 
than that of wheatea bread, in the diets of temperate 
countries, Si many regions where the yams are major food 
crops, they play an important part sot only in nutrition, 
but also in the cultural life of the people.

Of the many edible yams found in the tropics the 
lesser yam Mogopreq. jaggBlantn (lour) Burk, ranks third in
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production and utilisation* Some of the characters of the 
yam recommended it for wider planting, but it also have 
several disadvantages, which mi^it limit its potential as a 
commercial crop (Martin, 1974)*

Among the minor tuber crops, Moacorea oseulenta is 
an import,ant one, grown extensively in most of the homestead 
gardene in Kerala, It is commonly known as (foeriik̂ gftmTiâ  
Cheruvallykighangu. Haaaklghanaa. lesser yam or Chinese yam, 
The total area and production in Kerala are not correctly 
estimated since its cultivation is mostly restricted to 
homesteads,

The average yield of the lesser yam In Kerala, is only 
around 15 t/ha. The yield is very low and it can be con
siderably enhanced with the use of improved varieties and 
orop management practices* Research work in minor tuber 
crops in Kerala is meagre and for Biescoroa esoulenta only 
very little published data are available regarding the 
various agronomic practices, Though a number of agronomic 
problems are requiring investigations, immediate attention 
is to be focussed on the influence of size of seed material 
and nutritional levels on the yield, and quality of the tubers.

Eayi (1972) reported the beneficial effects of sise of 
planting material on the yield of this crop. I-Mdal at al. 
(1969) found that in Bioscores asculeata the yield increased
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progressively with the Increase in nitrogen application up to 
80 kg II and 120 leg E^O/ha* hut decreased with further increase 
of nitrogen or potassium* Since the research findings about 
the relationship of siae of seed material and nutritional 
level on the yield of this crop are not available* the present 
investigation was undertaken with the following specific 
objectives.

1 • To fiz the optimum sise of seed material of 
Dioscorea esculenta for planting

2* So fir the optimum dose of P and K for 
the crop

3* 3?o find out the effeot of major nutrients on
growth, yield and quality of tuber of B* esculent a

4. 5?o study the uptake of Hf P end K nutrients by 
the crop *

5* fo study the economics of production of 
B* eeculenta.



REVIEW OF LITERATURE
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REVIEW OP IiI'TERAIURB

Yams (PloBoprea Gpp*) ar© being grown in may parts 
of India. It eooms that only very limited works have been 
done on this crop and data available os its manurial require
ment and effeet of seed sise on the yield are meagre, 
especially for lesser yams (Bioaoorea esculent a)* However, 
the significance of fertiliser application and the use of 
bigger sized, seed material in increasing the yield, on 
other species of yams like Bio scores rotundata and Dio scores 
slats have been brought out by experiments conducted In 
Africa and other countries* Yhe review of works done on 
these aspects on potato, colons, colocasia, cocoyam, 
am&rphophalus and sweet potato along with the works done 
oh Dioscorea spp. is given below*

EFFECT Off HITRO&M ,

1« Growth charactern

a* Dength of vine

Dubey and Bhardwaj (1971) noted that nitrogen increased 
plant height in potato* Field trials conducted by Erishnappa 
and Ohivasankara (1981) with potato, oy* Khferi ohandgar^^ 
Sleo revealed that application of nitrogen increased plant 
height significantly*
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b* Humber of leaves

Geetha (19S3) observed that nitrogen at the rate of 
120 kg/ha gave the maximum number of leavos at all stage© 
of growth in coleus*

o* leaf area

Ssyi (1970) in his trials with Chinese yams (SMLosoorea 
jjflcolenta) Showed that nitrogen had positive effect on leaf 
area development and moan relative growth rate,

Asih (1976) reported that the plants receiving 
80 lb ff/aore (90 kg/ha) had maximum leaf area per plant, 
in B* o.ovenengia.

2* Yield and yield attributes

a. Size and number of tubers

Basgupta and Ghosh (1973) did not obtain proportional 
increase in the size of tubers in potato* Nitrogen applica
tion in general was found to stimulate the initiation of more 
tubers of bigger si so in each variety tried.

Shukla and Singh (1976) reported that increasing nitrogen 
rates from 0 to 75* 150 and 225 kg/ha increased tub®? grade 
in potato.
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Talleyrand and Lugo Lopez (1976) conducted trials in 
potato using 0, 10, 20, 4G and 50 kg/hs, Highest marketable 
tuber yield (146 t/ha) m s  obtained from plots applied with 
40 kg N per hectare*

In coleus the application of nitrogen at the rate of 
90 kg/ha gave the highest percentage weight of marketable 
tuber (Geetha, 1903)*

h. Yield of tuber

Couraey (1967) stated that nitrogen generally appeared 
to bo the limiting factor in increasing the yam yield.

Buboy and Bhardwaj (1971) in a fertiliser trial on 
potato found that nitrogen increased the fresh and dry 
weight of tuber per plant compared to those in control,

Baogupta and Ghosh (1973) revealed that increasing tho 
rate of nitrogen from 0 to 200 kg/ha applied la addition to 
a basal dressing of $9 kg PgO^ + <58 kg Kg0 /ha produced a 
linear increase in tuber yield of potato cultIvors,

A&uayi and Okpon (i960) from tho investigations on 
yams in Africa, found that 200 kg H/ha gave the highest 
yield in white yam (Bioscosea rotundata).
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Goetha (1983) observed that nitrogen at the rate of 
60 kg/ha m s  sufficient to produce highest tuber yield per 
hectare in coleus,

3* Total dry matter ^production

Jtmdal et a^. (1969) observed that the percentage of 
dry matter was not much affected by varying levels of 
nitrogen application in Dioseorea esculent a.

Singh et al. (1969) reported that in coleus dry 
matter content increased with increase in nitrogen level 
up to 60 kg/ha.

Geetha (1983) found that nitrogen at the rat© of 
60 kg/ha m s  sufficient to produce highest dry matter 
yield in coleus,

4* Quality of tubers

Singh et al. (1969) obtained the maximum carbohydrate 
and crude protein in coleus by the application of 40 nwfl 
80 kg N/ha respectively,

. Wilcox and Hoff (1970) showed that 84 kg ft/ha, could 
increase orude protein content in potato tuber from 
9*5 per cent to 12*6 per cent, while the net inoroase of 
crude protein was from 223 to 250 kg/ha.
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According to Versa et ai, (1975) then;,was negative 
linear relationship between nitrogen content and starch- 
content in potato*

Shukla and Singh (1976) stated that increasing the 
nitrogen application, Increased tuber protein content but 
decreased starch content in potato*

V/ansch and Hunnius (19®)) also noted that starch 
content was unchanged or slightly decreased by higher rates■' ' ; i ( , '
of nitrogen, while it increased the protein content by 
15 to 90 per cent*

deaths (1933) found that application of nitrogen at 
90 kg/ha, affected starch content, while improved protein 
content in coleus tubers*
" • i

5* Nitrogen uptake

Kao and Arora (1979) observed that increase in nitrogen 
rates, increased the total nitrogen uptake and tuber nitrogen 
content in potato*

Geetha (1933) observed highest nitrogen uptake by 
coleue with 120 kg/ha.
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BFffEQg OF FHQSPHQKT7 S 

1 * Yield and yield attributes

Coursey (1967) reported that there was no general .
rooponoe to phosphorus fertilisation* He also found in 
a number of trials the use of phosphorus actually caused 
slight depression in yield of yams. .

Sooulo (1972) observed that phosphorus seemed to 
increase yield of yam only in soils very low in phosphorus*

Obigbesan (1973) while working on yams, observed that 
there was a positive response for phosphoruB application in 
yield.

Perusal (1973) observed that phosphorus fertilising 
initially increased the yield of large and small grade of 
tubers, but further application increased the yield of small 
tubers in potato*

Hair and Bohan Kumar (1976) observed that the applica
tion of phosphorus at the rate of SO kg/ha gave significant 
increase in the yield of Bioscorea alata.

M  increase in yield of potato was noted by Varshog 
and Singh (1978) by tho increase in the quantities of applied 
phosphorus during rabi 1960-69*
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KapegXo et at. (1980) observed that the weight of 
marketable tubers of yam was significantly improved by phos
phorus application at 25 kg/ha in Bioscores rofrundata.

hyonga (1982) while working on the role of applied 
phosphorus on the yield of yarn (B. rotundata) found that, 
generally there was no response to phosphorus.

ESsag et al. (1980) from their investigations on the 
phosphorus requirement of yam (D. rotundata) found that 
it had a positive response on yield.

2. Quality of tubers

Shyu and Chong (197S) reported that root protein in 
Dioscores alata increased from 11.30 per cent without 
applied phosphorus to 12.13 per cent with 100 kg Pg05 /ha, -

Solle (1980) reported that starch yield in potato 
increased by 31 per cent by the application of 120 kg 
PgOg / ha.

3* Pno&nhorua uutako •

S.vanov and Lapa (1980) from the investigation on 
potato found that uptake of phosphorus by tubers was 
highest from flowering stage to initiation of drying off
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of leaf. $he uptake of fertiliser phosphorus by shoot 
wao highest at the flowering stage. Increased rate of 
phosphorus increased its uptake by plants.

EFFECT OF FQTA38IUH 

1* Growth characters

Russel (1973) stated that adequate supply of potassium 
in the leaf is probably essential for the photooynthetic 
process to go on efficiently. Potassium acts as a corrective 
to the harmful effects of nitrogen and is therefore often 
required for crops receiving high levels of nitrogenous 
manures* .

Geotha (1983) observed that potassium fertilisation 
influenced the maximum number of leaves and maximum LAI 
at 60th day after planting, in coleus*

2* Yield and yield attributes

Coursey (1967) stated that a general overall response 
to the lover rates of potassium application was obtained, 
but higher rates usually had littlo further effects on yam* 
Hia findings were further confirmed by the works of 
Sobulo (1972), who also observed that response to potassium 
seemed to be related to the parent material from which the 
soil was formed.
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Vhile reviewing the works on yeas, Oblgbesan (1975) 
stated that* application of 30 lb KgO/acre (33*6 kg/ha) 
increased tho yield of yellow yon (B. ccvenensiB) by 33$ 
as compared to 21$ yield increase in1' D.rotundata* It 
required 50 lb KgO/acre (56 kg/ha) to give a comparative 
increase (58$) in latter variety, while B. rotundata con
tinued to respond to additional supply of potassium up to 
70 Ib/aore (78*4 kg/fea); the B* covenensls failed to respond 
appreciably to any higher doses than 30 lb/acre (33*6 kg/ha) . 
At the same time Chinese yam (B. eaculenta) responded highly 
to potassium application of 148 lb/acre (165*76 kg/ha) but , 
the yield of white Lisbon yam (B, alata) m e  unaffected by 
potash fertilisation *

In an experiment with potato, it was reported that 
high application of potassium was found to improve tuber 
efficiency. Hi^ier tuber efficiency was given by 80 and 
ISO kg XgO/ha and gave significantly higher rate of bulking 
Over others (Shukla and Singh, 1975) .

Sharma et ftl. (1976) reported that applied potassium 
increased yield of large tubers and had no significant effect 
on yield of medium and small tubers in potato*

Application of potassium at the rate of 120 kg/ha 
increased the tuber yield of coleus by 627 kg over the same 
applied at 40 kg/ha (Auozi., 1978)*
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OmfUGza© (1973) reported that in general* yarns 
responded well to potassium fertilisation.

Versa and GrewnX (1979) got increased tuiber yield in 
potato mainly by increasing tuber sis© by potassium fertili
sation*

Higher percentage of marketable tubera m s  obtained by 
potassium fertilisation to Sioscorea spp. (Oblgbesan et al.,
1982). . .

Geotha (1983) observed that for tho production of higher 
weight of tubers as well as marketable tubers por plant and 
for getting higher yields in coleus* potassium at the rat© 
of 60 kg/ha and 120 kg/ha respectively; war© needed*

3* Srv matter production

Obigbosan (1975) observed that potassium application 
increased the dry matter content of Bloscorea rotundata.

4. Quality of tubers

Kandal et ol. (1969) observed that in Dio scores, esculents 
the maximum starch and protein contents were obtained by the 
application of 120 kg KgQ/ka. and 40 kg Ẑ O/ha. respectively.
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Qbigboean (1973) reported that potassium application 
increased the starch content in Biascorsa rotundata.

Konrad and Earnest (1976) observed that potassium 
Increased tho otaroh content of tubers and sugar content 
of roots in sugar beet® SJhe positive effect vas not always 
observed and depended much on the crop yield and all 
degrees of potassium deficiency in soil.

Kair and Mohan Kumar (1976) did not find any effect 
on the starch content in Bio scores alata by levels of 
applied potassium fertiliser,

Shyu and Chong (1978) observed that in Bjosoorea a3,ata 
the root protein content decreased from 12*84$ to 11#67$ 
and 12.32$ with 0* 50 and 100 kg KgO/ha, respectively.

Seetha (1983) found that application of potassium at 
the rate of 80 kg/ha gave increased starch content in 
coleusa She also found that the potassium fertilisation 
had no effect on protein content of tubers*

5» Potassium uptake

Oeetha (1985) observed that, in colq u o ,  different 
levels of potassium produced significant effect in potassium 
uptake, the maximum being at 120 kg/ha which was the highest 
level of potassium tried. She also found that a declining
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trend in potassium uptake with tho decreasing rat© of 
potassium application

BFPECX OF COMBINED APPLICATION OF I?. P M B  K

1. Growth characters

Samel (1975) reported that phosphorus and potassium 
deficiency In soil decreased leaf area in potato. Applied 
potassium increased growth of plant, leaf area duration, 
photo synthetic activity of loaves and tuber yields.

Asih (1976) revealed that in yam (B, covenensial the 
maximum leaf area per plant was found in plants receiving 
60 lb (89.6 kg/ha) nitrogen and 160 lb (179.2 kg/ha) potassium 
per acre. This was followed by plants supplied with 80 lb 
(89*6 kg/ha) nitrogen and 80 lb (89.6 kg/ha) potassium per 
acre

Salev (1978) found that leaf area per plant increased 
with increase in the rate of applied BP and KPE in potato.

2* Yield and yield attributes 

a* Sis© and number of tubers

* Application of 120 lb N + 90 lb + 60 lb K^O/acre 
(134*4 B 4- 100.8 BgOjj + 67*2 KgO kg/ha) produced the maximum 
number of ®A* grade tubers in potato (Mah ot &!., 1974),
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Similar observations were gIgo cade by White et. ai * (1974)*

Gupta and Saxena (1975) stated ifcat increasing nitrogen 
rates from 0 to 240 kg/ha Increased the percentage of large 
tubers in potato* while application of 60 to 80 kg FgOg/ha 
had no effeot on the yield of various grade of tubers*

Loue (1979) pointed out that nitrogen and potassium 
fertilizers* increased the size of tubers but decreased tho 
dry matter content in potato*

Hhpeglo gt gX. (1980) observed that a combination of 
I3PK 45 s 0 * 30, 90 ! 25 J 30 and 90 : 50 t 30 kg/ha produced 
marketable tubers of 38.43, 34.03 and 34.23 t/ba respectively.
He also noted that nitrogen and phosphorus application' . ' ' " ' ' ' 
resulted In significantly large tubers. 2fhe weight of
marketable tubers also significantly Improved by phosphorus
application at 25 kg/ha, in B, rotundata.

, Oeetha (1933) found that in coleus highest marketable 
tubers were obtained by nitrogen and potassium each at the 
rate of. 120 kg/ha,

b. Yield

Application of ammonium sulphate at the rate, of 6 owt ‘ . ■ 1 - 
per aero (763.6 kg/ha), 5 months after planting along with
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tho application of phosphorus or potassium as basal 
dressing, gave oa increase in tho yield of white yam 
(Dioqcorea rotundata) from 6*4 tons/aera (16 t/ha) to 
8*3 tons/aer© (20*75 t/ha) (Chapman, 1965)*

I&ndal ©t al. (1969) found that tho tuber yield in 
Bioscorea esculents increaoed progressively with the 
increase in nitrogen application up to 80 fcg/ha and 
potassium at 120 kg/ha, but declined with further 
increase of nitrogen and potassium*

i
. Ferguson an&Ua&nee (1971) observed that there was a 
response to low rate of potassium and phosphorus with no 
apparent yield effect* 2hey aloo noted that there were 
differences between PioBcorea esculents and B* alata in 
response to nitrogen and -potassium.

Misra and HOheaty (1975) obtained highest yield of 
tubers when potato variety lEurfi-Sinflhuri received 150 kg 
H, 80 kg PgG^, and 160 kg J£g0/ha#

Asih (1976) reported that nitrogen depressed the
yield in yams when it was combined with potassium at the 

* . 
highest levels. A gradual increase in weight of tubers
was also noted along with the Increase in nitrogen and
potassium* Hasimum weight of tubers was obtained in plants



receiving 80 lb I (69*6 kg/h&) end 60 lb E^O per aero 
(89*6 kg/ha) • He also observed that application of 
67*2 kg IT + 134 #4 kg H^O/ha to yellow yarn (3), oovonensisl 
gave tho highest average tuber yield of 21 t/ha compared 
to 16*3 t/ha without H and K,

Hair ana Kbhan Kumar (1976) observed that IJPK at 
120 : 80 s 80 Icg/ha was optlmm for securing hi£h tuber 
yield and good quality tutors from Plascoraa alata.

Shyu and Chong (1978) found that tabor yield in 
£>* alata increased with increasing rate of both P and K,

Done (1979) reported that tho maximum tuber yield 
in potato was obtained with an application of 232 kg KgG/ha. 
Positive nitrogen and potassium interaction generally 
occurred; the optimum rate of nitrogen being approximately 
150 kg/ha*

Kapeglo e& al* (1980) found that the yam (Dioscores 
rotunda ev. Ifaapoko) responded significantly to high rate* 
of nitrogen (90 kg/ha) and low rate of phosphorus (30 kg 
PgOj.) soils low in these nutrients, indicating the high 
nitrogen but low phosphorus requirement of yam plant* 
Similarly potassium applied at 30 kg/ha was more beneficial 
than high rat on in potassium deficient soil*
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Patel and Patel (1980) had shown that potato yields 
were hi$i with 150 or 200 kg/ha each of H, and KgO
with no oignlfieant difference between these two rates,

Lyonga (1982) reported that yam species and varieties 
have been found to respond differently to nitrogen ferti
lisers# She findings on yam response to phosphorus have 
not heen consistent but ho stated that if BPE has been 
judiciously used, positive results could be obtained,

3# I'fatrient untake and quality of tubers

• Sobulo (1972) estimated that a yam crop of 26 tonnes/ha 
removed 133* 10 and 85 kg/ha of nitrogen, phosphorus and 
potassium respectively, .

Paris (1973) revealed that nitrogen fertilisation 
to potato increased the uptake of H, pf K, Ca and !%, 
Phosphorus application increased the uptake of IT, It, Ca and 
1%. Potassium application had no effect oa P or K uptake 
but the uptake of P m e  reduced by a heavy UPK application,

She concentration of P in yam tuber in relation to 
other nutrients was at higher level indicating that relatively 
more P was translocated in the tuber than other Iona, IT and K 
were tho most important nutrients removed from the coil and 
deposited in the tubers and the magnitude of removal depended



upon the yield as veil ae yam species* She mean nutrient 
removed per tonne of dry matter produced by Pioacorea alata 
was 14.2 kg If and 17*9 kg K and by X>* covenensig 9*0 kg K 
and 11*9 kg K, whereas D* rotundata cultlvnrs removed 11*5 
to 12*8 kg H and 12*7 to 14*7 kg K* Bat the mean amount of 
nutrients removed per metric tonne of dry matter through 
marketable yam tubers were 14*2 kg H, 1*9 kg P and 17*9 kg 
E which was four times as much H and atloaat twice as much 
P and K as cassava (Obigbesan and Agkoola* 1978)*

XrOue (1979) reported that nitrogen and potassium 
removal increased with increasing application of nitrogen 
and potasslum fertilisers in potato* -

Singh and Chrewal (1979) observed that in potato 
translocation of nitrogen* phosphorus and potassium to 
tubers increased up to harvesting. Uptake of nitrogen and 
phosphorus was highest during 30 to 60 days after planting 
and that of phosphorus increased linearly up to 80 day* 
after planting*

Muayl and Okpon (1980) proved that increasing 
nitrogen-fertiliaation consistently increased leaf nitrate- 
nitrogen at the vegetative stages of growth, while no con
sistent trend was established for leaf Pj leaf E increased 
at a low rate of nitrogen fertilisation during tuber
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formation and maturation. Bio tendency for the leaves to 
accumulate high levels of-E in the presence of increased 
application of E could contribute to tho translocation of 
carbohydrate to tho tuber in D, rotundata. .

Gbigbeoan et al* (1982) observed that nitrogen and 
potassium constitute tho ma^or nutrients reiaoved in large 
amounts by yams (Dioscores Gpp0 )<• ®ae average nutrient 
removed via the tuber ranged between 128 and 15 5 kg II,
16*9 kg PgO^ and 155 to 184 leg KgO/ha*

Si an ©impediment on Dioseorea eeculenta it was found 
that the percentage of dry matter was not much affectg& by 
varying levels of nitrogen and potash fertilisation, Tho 
starch content showed a slight increase up to 40 kg E/ha 
and crude protein content increased up to 80 kg Jf/ha* In 
the case of potassium, starch content responded up to 
120 kg EgG/ha while sugar content increased up to 80 kg 
KgO/ha, but the maximum crude protein content in tubers 
was recorded at 40 kg KgO/ha (I'hm&al ot al., 1969).

Potassium and phosphorus application reduced protein 
content and potassium slightly increased crude fibre content 
in potato (ConstatIn ot el,,, 1974),

Hair and ESohan Kumar (1976) observed that starch con
tent of the tuber did not show any significant variation,



23

while protein content of tho tuber was found to be enhanced 
by nitrogen application in Dioocorea alata.

Ifosur and Dworskwoeki (1979) found that increasing 
rates of HPK tended to decrease the starch content of potato 
tuber, but increased the total H and protoin IT contents* , 
They further observed that tuber content of P and K were

t j . *
little affected by different rates of ITPK.

Carveho et al, (1983) observed no significant effect 
of fertiliser treatments on crude protein or crude fibre** 
contents of sweet potato*

Geetha (1983) observed that the application of nitrogen 
and potassium at the rato of 90 kg/ha, enhanced the protein 
and starch contents respectively, in coleus.

EFFECTS PIT SEED SIZE . ■

1« (termination

lather corm of eoeoyam (Xanthosoaa sa^ittifoliuBil 
when planted, started growth earlier than small ones or 
cornels (Enyi, 1967)*

Qnwueme (1972) reported that when setts of yam 
weighing 58, 266 or 392 g were sprouted in moist saw dust 
and planted in field at one sett/hill, larger sett emerged 
earlier than smaller ones. .
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In a comparison of whole tub ore, half tubers and 
quarter tubers In potato* tho whole tubers were found to 
sprout earlier and had the highest germination percentage 
(Parvathikar and Singh* 1973)*

Banerjso al* (19775 found that the number of potato 
plants established per unit area increased significantly with 
increase in seed oiso* .

Bhyod© (1984) observed that larger setts of Dioocorea 
rotundata emerged earlier than smaller setts,

2, Growth characters - . ■

• a. length of vine

J&thur et al. (1966) reported that the height of 
coloeaeia plants/- differed significantly with the variations 
in seed else* (Oh® aarimim height of plants was recorded 
from 50 g seed weight which was the heaviest seed used*

$h© differences in tho height of potato plant were 
found to be significant for the different sised tubers used
i.o, whole* half and quarter sised tubers; the bigger ones 
giving greater height (Parvathikar and Singh, 1973)*
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b* Humber of leaves

Kapoor (1951) observed that small tubers of potato 
when used for planting gave a poor foliage growth than 
larger tubers,

i
In Dloseorea aniouliflora. the numbor of loaves 

produced per plant was seen directly related to the weight 
of tuber pieces used for planting (Preston, 1964)*

In eolocaoia, the number of leaves per plant when 
counted at the optimum growth period showed that seed oise 
had very little effect on the number of leaves {Kathur 
et al., 1966)*

From the field trials conducted on potato, Pondo and 
fehapatra (1977) revealed that the number of leaves per 
shoot was significantly higher in plants derived from whole 
tubers and half tubers than in plants from other types of 
planting materials*

In Dioocorea rotundata the number of leaves m s  
higher for plants derived from larger tubers (JXwoko and 
Qkonkwo, 1978),

c* Loaf area .

Leaf area and M I  were found to increase with an 
increase in seed tuber also in Dioscorea esculenta
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(Enyi, 1972). Kayodo (1964) also found that larger setts 
of Sioaoonea rotundata produced greater leaf area*

3. Yield and yield attributes

a* Sis© and number of tubers

In potato consecutive increase in the else of seed- 
tuber resulted in a corresponding increase in the number of 
tubers produced whoa %  I0f 20* 30 and 40 g tubers wero 
used (Kapoor, 1951) * He further noted a general decline in 
the else of tub ore as the else increased* ■’

She potato tubers produced from smaller sised seeds 
wore found fever in number* but most of them vert larger in 
sise (Yashp&l ohandra* 1961)*

Qustafsson (1968) observed that the else of tubora 
in potato increased with increase in seed tuber sine* But* 
Mjhhter Singh et §TL, (1971) reported an inverse relationship 
between the seed sis# at planting and tuber size at harvest*

Bnyi (1972) observed that the ware elsed tubers 
(83 g aad above) tended to decrease with the decrease in 
sise of setts in Bioscorea esculents. Large setts produced 
significantly greater Quantity of ware tubers than small 
setts* He also noted that the total dry matter accumulation 
increased with the increase in sett sine*
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Gurnah (1974) noticed that in Bfoscorea rotundata* 
the number of tubers per plant increased by increasing the 
sett weight from 203 to 608 g. But this had no effect on 
the average weight of tubers produced,

Wurr (1974) reported that tho total number of potato 
tubers increased with increasing seed else,

Ta Amoguho Phallus (elephant-foot yam) use of bigger 
seed siae of 1500 g did not proportionally increase eorm 
yield as cosnared to smaller seed corzs of 500 g (Anon., 1978).

Number of tubers of Biosaorea rotundata was also higher 
for plants derived from larger seed tubers (Efwo&e and 
Ghonkwo, 1978).

Oawueme (1980) reported that large tubers, only 
could be grown from larger setts in yam.

b. Yield

Asariah and Saptharishi (1951) observed than an 
increase in the yield of potato with on increase in tho 
sise of seed used. Kapoor (1951) also reported that potato 
yield was closely associated with the else of seed tuber*
Patil (1961) also observed a direct correlation between the 
total yield and the sise of tho seed in potato.



28

Preston (1364) observed that the weights of tubor 
pieces used for planting were directly related to the sub
sequent tuber growth and yield in Dio scores, sniculiflora.

Coursey (1967) who reported that there is generally 
an approximately direct relationship between weight of the 
sett need and the yield produced in yarns (Dioscores spp.).

Kio marketable yield of potatoes obtained by planting 
whole tubers was found to be statistically the same as that 
obtained by planting basal halves of tubers and higher than 
that obtained by planting only other tuber parts (fortl, 1967)*

Gustafoson (1968) reported;that in potatoes for a 
given seed rate, the highest yield m s  obtained from seed 
tubers in the 30 to ,100 g weight range and within these 
limits no significant differences were found*

In Diosoorea esculenta increase in the sise of seed 
tuber resulted in increasing tuber yield per plant (Kiyi,
1972).

Iritani et al. (1972) obtained higher yield of potato 
by using large seeds for planting and observed that larger 
seeds produced more stems per seed and on an average longer 
plantSc
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Onwueme (1972) obtained fresh tub era of 2*33 kg/hill 
and 4*23 kg/hill from 36 g and 392 g sett weight respectively, 
in Diosoorea rotundata*

Abu Salob et al. (1973) studied the influence of 
different seed eisea on tho tuber yield of potato and con
cluded that seeds weighing 42 to 57 g gave the highest yield*

P&rvathikar and Singh (1973) reported that the whole 
tubers used as planting materials in potato gave an increase 
in the yield by 17.2 per cent and 29*0 per cent compared to 
half and quarter eised tuboro respectively* tho difference 
between thorn being not much.

Akhade ot al, (1974) noted that higher net yield of 
potato could be obtained by using me&lum-sised seed material 
with medium or high plant population* !Dhe larger seed sis© 
could be used under decreased plant population and smaller 
sood else under increased plant population*

Xn Sioscorea rotundata. increasing the sott weight 
from 203 to 608 g increased the tuber yield from 38.4 to 
52*1 t/ha (Gumah* 1974).

2h trials with potato Pausina (1975) observed an 
yield of 23*75 t/ha with seed tubers of 50 to 60 g and 
25*82 t/ha with seed tubers of 25 to 50 g in a dry year and
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32*35 and 30*97 t/ha respectively in wet year* The higher 
, yield o£ small tubers in the dry year was attributed to the 
less development of leaf area and consequently less trans
piration*

In potato, the highest net yield was obtained with 
40 Q seed followed by 60, 60 and 20 g seeds respectively 
(Grewal et al,, 1976)*

The higher yield of yam (5ioscores rotundata) was 
attributed to the initial boost in root growth triggered by 
the diversion of more nutrients from the larger tuber during 
the pre-emergence and such initial advantage was maintained 
throughout the life of the plant, leading to higher yields 
(Ifeoko and Okonkwo, 1973)*

Oawueme (1973) observed a decrease in the tuber yield 
and tuber multiplication ratio with decreasing weight in 
j&imc&gea alata. He suggested that the delayed tuber 
formation from small setts might be partially responsible 
for the low tuber yield per plant*

Eayode (1934) observed that in Bioscopes rotundata* 
the seed sis© 400 g gave an yield of 20*66 t/ha while 
sett sises 300 g and 350 g produced only 9.79 t/ha and 
14*79 t/ha respectively*
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e. Soil aggregates

Payer (1969) found that cereals and root crops 
provided relatively slight soil cover due to the specified 
root, thus resulting in leas aggregation, whereas under 
clover-grain systea the aggregate was better.



MATERIALS AND METHODS
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KATERIAIS AHD METII0D3

An experiment was conducted at the Instructional Form, 
Rpjghi Vlgvan Kendra. ItLtranikotan, VoXlanad# Trivandrum 
District* during the period from Jfcreh to December 1902 
to find out the effect a of seed sis© and fertility levels 
on the yield and quality of leaser yam (Djoacorea eaculmta). 
The materials and methods adopted for the investigation ore 
given below.

l^srlmental.Blte
She Instructional Farm is situated at 8° 5* North 

latitude and 77° 1 * East longitude# at an altitude of 78 m^as/e 
mean sea level* The experimental area was under bulk cultiva
tion of tapioca for the previous two years.

1
Tho farm envoys a warm humid tropical climate. In 

general# the area receives good rainfall during the south
west and north-east monsoons and moderate showers during the 
summer months (Pig. 1# Appendix 1).

Soli

The soil is latorite (Gxieols)# derived from granitic 
rocks of Nedumangad series of Eastern Trivandrum. The soil 
has dark brown colouration* It is very friable# well drained# 
slightly sticky and noaplastio and gravelly clay loam in 
texture.
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Season and westha

sh© experiment was started on 30-3-1982 and
r

harvested on 8-12-1982.

Tho experimental site enjoyed a humid tropical 
weather condition* The rainfall data tos collected from 
Ifedumngad Taluk Office which is nearest to the experi
mental oitoc Other weather details namely temperature and 
humidity were collected from Trivandrum Observatory. Th© 
weekly rainfall, mean mxtsum and minimus temperature and 
relative humidity for the cropping period from 30-3-1982 
to 8-12—1982 (starting from the 13th standard week of 
1982 to the 50th standard week of 1992) and tho average 
of the same parameters for the previous nine years are 
presented in Appendix I and graphically represented in 
Fig* 1* She data revealed that all the weather para
meters during tho experimental period were normal compared 
to averages for the previous year.

The physical and chemical properties of the soil 
are presented in Sable 1.
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Table 1 . Physical and chemical properties of the soil of the experimental field

A, Physical uro-pertiea
Mechanical composition 

Course sand 
Fine sand 
Silt 
Clay

B. Chemical ngonerties
Total Nitrogen (kg/ha)

Available { *# )
Available EgO < ,, }

pH

32.2g
22*5$
14*1£
29*6£

1632*5 Modified micro- k^eldahl method ,
42*3 Bray*s method
177*4 Ammonium acetate method
5*6 1 3 2*5 soil solution ratio using pH meter

, MATERIALS •

Seed material

.. The tubers of local variety of lesser yam required 
for the experiment was obtained from the Instructional Farm, 
Krishi Vigyan Kendra, Kitranikethan, Vellemad* (Plate I)*

Manures and fertilisers

. A uniform basal application of cattle manure at the 
rate of 1 kg/mound was given to ©11 the plots* Fertiliser
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containing the following analytical data were used in 
the experiment •

1• Ammonium sulphate - 20.5$ Hitrogen
2. Super phosphate - 16$
3* Muriate of potash - 60$ E^O

METHODS
Payout of the, experiment

The experiment was laid out in a factorial 3 x 5 
Randomised Bloch Design with three replications. The 
layout plan is given in Pig. 2.

Treatments
i) Seed size (A)

*1 - 50® + lOg
A2 - 70g + lOg
A3 - 90@ Hk 10®
A4 - 110g t 10®
A5 - 130® + . e» 10®

ii) Fertiliser (kg/ha) (B)
S F K

B| 60 3 60 3 90
B2 80 : SO 3 120
3^ 100 3 100 3 150
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The 17 and K fertilizers were given in two equal- 
splits} first doso was applied one week after complete 
sprouting and the remaining quantity, one month after the 
first application* .

Treatment combination - 15
Replication — 3

Spacing - 75 x 75 cm
Oross plot oise - 6 x:,5^25 n
Het plot also - 4*5 x 2*25 m

Border rowa .

One row of plants was left qb border row m i  round the 
plot. One additional row was left on the ! lengthwise»ai&e 
to facilitate sampling of the plant0 and an additional row 
was left beyond the sampling row to avoid the possible 
effect on the net area*

Sampling teohnlmifr

Biometric observations such as length of vine, number 
of leaves, leaf area and total dry matter production were 
taken from 90th day after planting at 60 days interval, 
from plants uprooted from the destructive row.

Rlold culture

The experimental area was dug, gtables removed and 
laid out into blocks and plots. Jbunds with a height of
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30 cm and "basal width of 60 cm were taken in each plot*
The farmyard manure was incorporated into each mound 
separately*

Fertiliser application

Half the dose of II and K and full dose of P in the fora 
of Ammonium sulphate, I Muriate of potash and Super-phosphato 
respectively were mimed and applied, one week after complete 
sprouting (i.e. on 12-5-1982) and the remaining IT and K, 
one month after the first application. Fertilisers were 
spread over the individual mounds and incorporated into the 
soil.

Seeds and sowing

After incorporating the farmyard manure in each mound, 
the seed materials were planted in the sound at a depth of 
2.5 cm on 30-3-1982. After the planting, uniform quantity 
of dry leaves were used for mulching.

After care

Two voodings and ear thin gup 3 were given during the 
first week of Kay and the last week of August. Reeds vzere 
used as stake and the stakes from throe adjacent mounds 
were slanted towards each other and tied together.
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Harvesting
The crop was harvested on 8-12-1982* 253 days after 

planting, Katunity vao indicated by the yellowing of all 
loaves* She observational plants and the hordes? row plants 
were uprooted a day prior to harvest of the not plots* 
Tubers were dug out from the net plot area after outting 
and removing tho above ground parts* cleaned and weight 
recorded*

Observations recorded .

1• Germination percentage
Germination percentage of the tubers were recorded at 

weekly Intervals after sprouting was started. Sprouting 
started on the 8th day of planting and completed between 
30 to 37 days after planting,
2* length of vine

The length of vine was recorded on 90th* 150th and 
210th day after planting and at the time of harvest* The 
length was measured from the baoe of tho plant to the tip 
of the vine and expressed in cm,

3* leaf number
Total number of leaves was counted and recorded on the 

90th* 150th and 21 Oth dayv> after planting and at harvest.
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4* leaf area index
leaf area indices were calculated on the 90thf 150th 

and 210th day-; after planting by adopting punch method, 
leaves from the uprooted plants were separated and punched. 
The discs as veil as the remaining loaf pnotions were dried

A J, |Nin an oven at 80 *» 5 0 and their respective dry weights 
were recorded, From this the leaf area indices were 
worked out«

Yield and yield components

1• Humber of tubers per plant
Humber of tubers from tho observation plant were 

counted and their average worked out.

2, Height of tuber per plant
The average weight of the tubers per plant was recorded 

from the observational plants,

3* Humber of marketable tubere per plant
Ehrketable tubers were fixed based on visual observa

tions. Accordingly tubers with more than 3 cm lenglit and 
5 cm girth were only selected for marketing, The marketable 
tubers wore separated from observational plants and their 
number recorded.
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4* Weight of marketable tubers per plant
{Marketable tubers separated from the observational 

plants were weighed and average worked out*

5* Percentage weight of marketable tubers per plant
Percentage weight of marketable tubers per plant was 

worked out from total weight of tubers per plant and weight 
of marketable tubers per plant*

6* Yield of tuber
Yield of total tubers obtained from each net plot was 

recorded' and expressed In tonnes per hectare*

7* Dry matter yield
Observational plants were removed from each plot and 

they were dried at 60° - 5°C» till a constant weight was 
reached* Their weight was recorded and expressed in t/ha.

8* Bulking rate '

Tho rate of bulking of tuber under each treatment has 
been worked out on the basis of increase in fresh weight of 
tuber (g) per plant per day (SuKXa and Singh* 1975)*

9* Utilisation index or tuber efficiency
It is the ratio of the tuber weight to top. weight*

This was worked out from the tuber weight and top weight
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of the observational plants (Gbigbeoean, 1975)*

Plant analysis
Different plant parts such as tuber, root, vine, loaf 

and petiole wore taken from the plants at 90th, 150th and 
210th day after planting and also at harvest* They were 
oven dried separately at 80° - 5°0 till a constant weight 
was obtained, powdered in a Willey sill, sieved and used 
for chemical analysis* .

1. Kitrogen uptake
nitrogen content in various plant parts was analysed 

adopting the microkjoldahl method (Jackson, 1967)* The 
uptake of nitrogen m s  calculated based on the content of 
nitrogen in plant parts’ and their dry weights and expressed 
in kg/ha.

2* Phosphorus uptake
Phosphorus content of the various plant parte m e  

determined by trlpple acid extraction s t KCjLÔ )
method and thereafter estimating eolorimetriealXy by develop
ing vandomolybdo phosphoric acid yellow colour in HXett 
Summerson Photo Colorimeter (Jackson, 195?)* The uptake of 
phosphorus m s  calculated on its content in plant parts and 
their dry weight and expressed in Isg/ha*



3* Potassium uptake

Potassium content of various plant parts were assessed by 
tripple aoid extraction and thereafter reading in M l  Flame 
Photo Hater. The uptake of potassium was calculated on its con
tent in plant parts and their dry weî rfc and expressed in kg/ha*

4# Starch content of tuber

Starch content of tuber was estimated by using potassium 
ferrioyanide method (Hard and Flgman, 1970) . The values were 
expressed as percentage of the dry weight•

5* Protein content, of the tuber .

The protein content of tuber was calculated from tho 
per cent of nitrogen in tuber by multiplying with the factor 
6*25 (Simpson et £L.*t 1965)*

6• Sugar content of the tuber

Sugar content of tuber was estimated by using potassium 
ferrioyanide method as suggested by Hard and Pigoan (1970)*
The values were expressed in terms of percentage of the dry 
weight. . .

7* Crude fibre

Crude fibre content of tuber was estimated by following 
tho procedure suggested by Chopra and Kanwar (1976) and the
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valued were expressed by percentage of dry weight.

Soil analysis

1• Analysis of Nitrogen, Phosphorus and Potassium
Total nitrogen, available phosphorus.and potassium 

contents of the composite soil samples collected from 
experimental site prior to experiment and from each plot 
after the experiment were analysed* Total nitrogen availa
ble phosphorus and potassium were determined by modified 
nicrokjoldahl method, Bray's method and ammonium acetate 
method respectively (Jackson, 1967)*
2* Soil aggregation studies

Aggregate analysis of soil was carried out according to 
the method suggested by Yoder (t936) using Yoder type sieving 
machine*

Statistical analysis

The data recorded for various observations were analysed 
statistically by supplying the technique of analysis of 
variance of randomised block design and the significance 
was tested by using *F* test (Snedecor end Cochran, 1967)*



RESULTS
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RESULTS

A 5 s 3 factorial experiment was laid out in 
Randomised Block Design with three replications to find 
out the optimum dose of KPE fertiliser and seed else for 
lesser yam (Dioscorea eooulenta). The results of the 
study after statistical analysis are presented below.

termination -percentage

The germination percentage in each plot was determined 
on 8ths 15th, 22nd and 29th days after planting and the mean 
value© are presented in Table 2 to 5 end analyses of 
variance in Appendix II* ,

The results revealed that on 8th day after planting 
Aj, seed else gave higher percentage of germination than Â . 
The other seed sises did not start germination on 8th day 
after planting* Since the percentage of germination in 
most of the treatments was nil, the data were not analysed 
statistically• The data obtained on 15th, 22nd and 29th 
days after planting were analysed statistically after 
angular transformation of figures.

The data revealed that sis© of seed had significant 
effect on germination on 15th day of planting. Seed siae
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2sbla 2. Percent ago germination of seedson 8th day after planting
Seed else

A
A.
A,

An

Percentage
0
0
0
2*1

8*9

Sable 3. Percentage of gemination of seeds on 15th day after planting (Figures in paranthe8is ore angular . values)
Seed sise Percentage

A1 6.6 (14.9)
A2 18*6 (17.0)

H 11.1 (19.5)
H 14.9 (22.7)

H 24.4 (29.6)

SEM 2*663
C*D. (0.05) 7.64
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Ap. was on pair with and superior to all other treatments. 
A^ was on par with A^ and Ag and superior to A^. and Ag 
in turn wore on par with showed least germination
percentage.

On 22nd day, the seed sis© Aj. was on par with A^ and 
hoth were superior to all other lower seed stses. Â  was 
on par with Ag and superior to , while Ag was on par 
with continued to record least germination
percentage.

fhe observations made on 29th day after planting 
showed that seed sise A^ gave the maximum percentage of 
germination and was on par with and A^( but superior to 
Ag and was found on par with and Ag and superior
to , Ag in turn was on par with f which continued to 
produce least germination percentage. .

Since the fertiliser applied m s  only after the 
complete sprouting, the effect of fertiliser levels on 
germination was not considered.

Length of vine

She mean length of vine at various stages of growth 
is given in fables 6 to 8 and analysis of variance in 
Appendix III.
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Table 4. Percentage of germination of seeds on 22nd day after planting (Figures In parenthesis are angular values)
Seed oise Percentage

Ai 32.1 (34.5)
A2 38.4 (38.3)
s 46.5 (43.0)

A4 59.7 (50.6)
A™5 61.6 (51.7)

3EH 2.186 
C.B. (0.01) 6.27

Table 5* Percentage of germination of seeds on 23th day after planting 
(Figures in parenthesis are angular values)

Seed else Percentage

A1 71.1 (57.5)
A2 76.6 (61.1)
H 85.1 (67.3)
A4 89.5 (71.1)
A_5 85.7 (67.8)

SEP! - 2.209
C.3. (0.01) 7.01
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Table 6, Length of vino (j-m) 90th day after planting

A
B A1 A2 A4 5 Mean

Bi *rv*CVS 4.0 4.2 6.1 4.0

B2 2.0 3.1 3.8 4.7 6.5 4 .2
13̂ 2.3 3.5 4.4 5.7 5.5 4.3

Kean 2.7 3.3 4.1 4.9 6.0

'SEK (A)
3EM (B)

. SBU (A a B)
C.D. (0.01) for®A*

■ 0.32 
0.31 
0.554 

means 0.93
-

■

Table 7* Length of -vine (jm) 150th day after planting

AB A1 *2 A^ a4 Aj-■5 Kean

Bi 3.2 4.5 5.3 6.0 6.4 5.1

B2 2.9 4.8 5.5 6.0 6.7 5.1

“5 4.1 5.0 5.6 6.3 • 7.1 5.6

Mg an 3.4 4.8 5.4 6.1 6.7

•SEK (A)
SBH (B)
SEM (A a B)
Hot significant

-

0.805
0.623
1.395
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She effect of seed sis© on length of vine was 
significant' at 90th day of planting only. gave tho 
maximum length of vine and was superior to all the seed 
sizes. m e  found on par with A^ and superior to Ag 
and Aj. was on par with Ag and superior to A^. 
produced the least length of vine,

There was no significant difference in the length of 
vine with regard to seed size at 150th and 210th days 
after planting.

The growth of plant ceased after 3rd observation i.e. 
on 210th days after planting. So there waB no difference 
in length of vine after 210th day and at harvest*

fertiliser application failed to produce any significant 
effect on the length of vine at all stages of growth.

The interaction between levels of fertilizer and seed 
sizes was also not significant at any stage.

dumber of leaves

The data on mean number of leaves are presented in 
Tables 9 to 12 and the analysis of variance in Appendix 17,

Significant difference in number of leaves were 
obtained due to the effect of seed size. At 90th day of
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Table 8* Length of vine (m) 210th day after planting

A
B A1 A2 Aj A4 A5 ' -Kean

Bj| 3.7 4.5 5.7 6.2 6.7 . 5 .4

Ba 4 .4 5.0 5.5 6.4 7.0 5.7
4.2 5-3 6*0 6.3 7.3 5.8

Ilean 4.1 4 .9 5.7 6.3 7.0
m i (a ) 0.845
SEH (B ) 0.654

r SBH (A x B ) 1.464
Not (significant

Table 9* lumber of leaves 90th day after
:

planting

A
S A1 h . A4 A5 Kaan

Bi 126.7 160.0 198.7 227.7 319.3 206.5
B2 158.0 171.0 207.3 239.7 299.0 215.0
* »

156.3 169.3 226.3 244.7 343.0 227.9
Kean 147.0 166.8 210.8 257.4 320.4 1'

SBH (A) 28.137
SEH (B) 27*795
SBH (A x B) 48.736

C, I). (0*01) for A marginal meane 81.47
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plants from seed sis© produced the largest numbor of 
leaves and was superior to all other treatments* 
treatment m s  on par with and Ag and superior to Â ,
A^ was on par with Ag and produced the least
number of leaves.

At 150th and 21Oth day after planting produced 
maximum number of leaves and was1on par with and 
and superior to Ag and , Howeverr A^7 and Ag were 
on par and Ag in turn on par with . Â  produced least 
number of leaves.

At harvest, Aj. continued to produce maximum leaves and 
was on par with Â * was on par with A„ and Ag and
was on par with Ag and «

fhe fertiliser application failed to produce any 
significant effect on the number of leaves.

Shore was no interaction effect between seed size 
and fertilizer level*

Leaf Area Index (M.I)

She data on mean leaf area index are presented in 
!Eables 15 to 15 and analyses of variance in Appendix V*
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fable 10. Humber of leave* 150th day after planting
A

B . A1 A2 *3 A4 h Mean

B1 140.3 247.0 323.7 373.7 343.7 305.3

B2 195.0 315.7 363.3 381.3 448.0 340.7

b 239.3 322.3 355.0 406.7 468.3 358.1

Kean 193.9 295.0 347.3 386.9 450.3

SBH (A) 38.477 
SEH (B) 29.804 
OEM (A z B) 66*664 
C.D.(O.OI) for A marginal means 111.28

fable 11. Humber of leaves 21 Oth day after planting

AB A1 A2 *3 A4 Ag Mean

Bi 145.0 234.7 312.3 364.3 419.7 295.2

b 173.3 302.3 341.7 368,0 373.0 311.7

b 246.0 301.0 356.7 383.3 457*0 349.8

Mean 188.1 279.3 336.9 373.5 416,3

SBPI (A) 37.206
SEH (B) 28*820
SEM (A x B) 64.444
C.D, (0.01) for A marginal means 107.76
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Significant difference in LAI was obtained due to 
the effect of seed sise. At 90th day, seed sis© pro- 
duced.the maximum LAI and was found superior to all other 
treatments except was on par with and at the
Bam© time it was superior to Ag and A^. was on par with 
Ag and superior to A^. She lower treatments Ag and were 
found on par.

At 150th day, though showed maximum LAI, it was on
/

par with and and superior to Ag and . Will© A^ was 
also superior to Ag and , A^ was on par with Ag and 
superior to A^. Treatment Ag and were found on par.

At 210th day, continued to produce maximum LAI 
but it was on par with and and superior to Ag and A^. 
Treatment Â , A„ and Ag were on par with each other and 
superior to . Ag and Â  were also on par.

Levels of fertiliser produced no significant difference 
in LAI in all stages of growth.

Interaction between the treatments were not signi
ficant •

Humber of tubers ner plant

The data on number of tubers per plant are presented in 
Table 16 and analysis of variance in Appendix 71.
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Table 12# Humber of leavea at harvest

A
B A1 h  - A5 A4 A5 Mean

h 126,7 160.0 198.7 227-7 319.3 206.5

B2 158.0 171.0 207.3 239.7 299.0 215.0

B3 156.5 169.3 226.3. 244.7 343.0 227.9

tiean 147.0 166.8i 210.8 237.3 320.4

1 ) •
.SEH (A) ? ' 55.589'
SEH (B) 27.567 
s m  (A.zB) 61.643 , ' 
0*2). (0*01) for A marginal means . 81. 50

fable' 15. Leaf area index 90th day afteE planting
, - , - ... !

AB A1 A2 A5 A4 ' H  - Kean

Si o.eo 1.02 1.55 1.83 2.13 1.46

Sg 0.92 1.13 1.27 1.91 2.30 1.51

. 0.92 1*17 1.67 1.98 2.78 1.70

Mean 0.88 1.11 1.49 1.91 2.40

OEM (A) 0*197
s m  (B) 0*152
SEH (A x 3) 0*542
C.D. (0.01) for A marginal means 0*572
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Table 14. leaf area Index 150th day after planting

AB A1 a2 « A5 Kean

B1 1.42 2.25 2.93 3.28 3.46 2.67

B2 1.94 2*23 2.89 3.25 3.64 2.79

% 2.16 2.73 3*04 3.S7 3.65 3.09

Kean 1.84 2.40 2,93 3.47 3.59

SEH (A) ! , 0.381 ■
SEH <B) 6,295 
.S33M(Ais3) 6.66 
C.B.(0.05) for A marginal mesne 1.011

Table 15. leaf area index 210th day after planting

A
B A1 A2 Atj A4 A5 Mean

B i
1.40 1.97 2.78 3.16 3.33 2.53

h

CMVO 2.09 2.77 3.19 3.45 2.62

s3 2,22 2.54 2.97 3.26 3.63 2.92

Kean . U75 2,20 2.84 3.20 3.47

SEH (A) 0.359
SEH (3) 0.278
SEH (A x-B) 0.621
C„B. (0.05) £02? A marginal means 1.039
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The effect of seed size on the number of tubers .
produced per plant was significant* Among different 
levels, Ag recorded the maximum number of tubers and was 
superior to all other levels except A^. was on par 
with Ag and superior to Ag and Aj. Ag was on par with 
Ag and superior to Â  • Ag and were on par with eaoh other,
Number of tubers per plant did not vary with the levels of 
fertiliser.

She interaction effects due to treatments were not 
significant*

Tuber yield t>er plant

The data on tuber yield per plant are presented in 
Table 17 and analysis of variance in Appendix VII*

The effect of seed size on yield of tuber per plant 
was significant* There was increase in yield.of tubers per 
plant with increasing levels of seed else, the maximum 
being at A^ level. The treatments was on par with A^ 
and significantly superior to other treatment©, while 
was on par with A^ and superior to Ag and A^. was on 
par with Ag and Ag in turn m s  on par with *

levels of fertiliser produced no significant yield-* 
increase per plant*
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Table 16. Humber of tuber8 per plant

AB A1 A2 A4 % Mean

S1 16.5 17.3 21.2 21.1 25.4 20.3

B2 16.2 18.3 20.2 23*1 25.8 20.8

h 16 c. 6 19*9 20*9 24.6 27.2 21.8

Moan 16.4 18.6 20.7 22.9 26.1

SEH CA) 1.367 
SEH (B) 1.059 
SEH (A x B) 2.368 
0oD.(0*01) for A imrginal mean© 3.96

Table 17. Tuber yield per plant (Irg)

A' B A, Ag A4 A..5 Mean

3j - 0.72 1.05 1.29 1.67 1 .82 1.31

»2 0.95 1.17 1.43 1.64 1.07 1.45

b 1 oOl 1*26 1.49 1.82 2.10 1.54

Kean 0.89 1.16 1.40 1.71 2*00

SEH (A) 0.133
8EH <B) 0.103
SEH (A z B) 0.230
0.33.(0.01) for A marginal moans 0.393
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The interaction between treatments was not 
significant.

dumber of marketable tubers wen -plant

The data on number of marketable tuber per plant 
are presented in Table 18 and analysis of variance in 
Appendix VIII. .

Higher number of marketable tubers per plant ms 
produced by and it was on par with and superior to 
©11 other treatments. The other lower seed sisos were , 
found to be on par.

Ho significant effect on number of marketable tubers 
per plant was observed between different levels of fer
tiliser. ■

The interaction effects due to treatments were not 
significant•

Height of marketable tubers per plant

The data on weight of marketable tubersper plant 
are presented in Table 19 and the analysis of variance 
in Appendix IX.

Seed eise showed significant difference in the weight 
of marketable tubers per plant. produced the maximum
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Sable 18. Humber of marketable tuber5per plant

AS Af A2 A4 Kean

B1 9.4 10.0 12.2 11.9 15.4 11.8

B2 9.1 9,8 12.6 12.4 16.9 12.2

3? 9.8 11.8 12.6 14.8 H.9 13.4

Kean 9.4 10.5 12.4 13.0 16.7

SEH (A) 1.586
SBH (B) 1 *074
-»! (A k B) 2.402
C.B0 (0*01) for A mat-fjinal neans 4*02

Sable 19. eight of market able tubers per plant {kg)

AB A1 a2 An2 a4 An-5 Kean

Bi 0.60 0.93 1.14 1.46 1.63 1.15

B2 0j,82- -1 1.05 1.28 1.46 1.85 - 1.29

B3 0.90 1.12 1.31 1.62 1,93 1.38

Kean 0.77 1.03 1.24 1.51 1.80

SEH (A) 
SEH (B) 
SEH (A :t B)

0.136
0.105
0.235

C.D.(0.01) for A marginal means 0,505
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tub ore per plant and was superior to all other treatments 
except Â<, . A^ was on par with Â , on par with Ag and 
Ag on par with A^. Â  produced the least marketable tubers 
per plant.

The results revealed that fertiliser levels had no 
significant influence on weight of marketable tubers per 
plant.

The interaction between the treatment was not 
significant.

Percentage weight of marketable tuber per plant

She data on percentage weight of marketable tubers 
were presented in Sable 20 and the analysis of variance in 
Appendix X.

fhe different levels of fertiliser and seed else and 
their interaction were not significant • ' I'laximum percentage 
weight of marketable tuber was produced by seed sise Â  
but it was not significantly different from other treatments.

length of tubers

The data on length of tuber are presented in 
Table 21 and the analysis of variance in Appendix XI.



Table 20. Percentage weight of marketable tubers

A
B

Ajj Ag A4 A5 Mean

B1 8 3.6 89.1 85.4 85.1 89.6 66*6

Ba 82.4 88.5 83,0 88.7 88.9 86.3
89.1 90.5 87.8 88.0 92.0 89.5

Mean 8 5.0 89.4 85.4 87.2 9 0 ,2

sem (a) ;. 1 , 5 0 3

SEI-I (B) t *164
OEM (A x ,  B) 2.604
STot significant

Sable 21. Length of tubers (cm)

A A 1 A2 A3 a4 ^5 Kean

Bi 4.5 6.3 7.1 8 .4 9.0 7.1

Ba 5.3 6.6 8 .4 8.8 . 9.9 7.8
5.6 8*5 8 .4 8.7 9.9 8.2

Mean 5.3 7.1 7.9 8.6 9.4

SEH (A) ' 0.472
SEH (B) 0.366
SEH (A s B) 0.810 ‘
C.D. (0.01) for A marginal means 1*37



The seed size bad significant influence on length of 
tubers* Treatment A^ produced tubers with maximum length 
and was on par ■with A^. At the same time was found on 
par with and 
superior to Af *

The different levels of fertiliser did not signi
ficantly influence the length of tubers*

The interaction between treatments was also not 
significant.

Girth of tubers

The data on girth of tubers are presented in Table 22 
and their analysis of variance in Appendix XII. -

The results revealed that seed size had significant 
influence on girth of tubers. produced the tubers with 
maximum girth Mid it was superior to all other lower sisea 
A^ in turn was also superior to other smaller seed sises 
while A^ A2 were on par, Ag in turn was on par with Af

Significant influence on girth of tubers was not 
observed between different levels of fertilisers.

Interaction effect between fertiliser levels and 
seed sise was found not significant.

superior to Ag and Af. Ag was also found
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Yield of tubers

The data on tuber yield are presented in Table 23 
and the analysis of variance in Appendix XIII.

Significant difference between seed size on yield 
was observed. Â  produced the highest yield of tuber and 
it was superior to all other seed sizes. in turn was 
superior to Ag and Â  and thus as the seed size increased 
from Af to tuber yield was also increased significantly.

The data revealed that there was no increase in yield 
with increasing levels of fertilizer.

Interaction between treatments was not significant.

Total dry matter yield

The data on dry matter yield are presented in Tables 24 
to 27 and the analyses of variance in Appendix XIY.

Seed size showed significant difference In all stages 
of growth. At 90th day was superior to all other treat
ments and the same result was showed by also* A^ was 
on par with Ag and superior to smaller seed size. The 
lower level of treatment Ag was found on par with Af,

At 150th day, recorded highest weight of dry matter 
and was superior to all other treatments. A- was found on
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Sable 22. Girth of tubero (ca)

A
B A1 A2 A^ A4 ■ naan

B1 3.0 4.6 5.2 6.6 9.2 5.7
B2 3.1 3.0 5.4 7.0 9.0 5.9
B3 4.2 4.9 5.8 8.7 9.1 6.5

Mean 3.4 4.8 5.5 7.4 9.1

8EM
SEH
SEH
O.D.

(A) 0.552
(B) 0.427
(A x B) 0.955 
(0.01) for A marginal means 1.60

Sable 23. Yield of tiiboro (t/ha)

AB A2 A3 A4 A5 Mean

9.50 16.20 19.89 23.88 26*50 19.20
B2 10.43 16.19 21.82 25.28 29.06 20.57
*S 11.32 17*13 21 .45 27.06 30.49 21.49

Mean 10.43 16*51 21.05 25.41 28.68

SJSM (A) 1.060
SEH (B) ' 0.821
SEH (A x B) 1.836 
G.D. (0.01) for A cardinal aeons 3*072
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Sable 24. Total dry matter yield (t/ha) - 90th day 
after planting

AB A1 A2 A4 A5 Mean

B1
1 .0  1 .0 1 .2 1 .6 2 .1 1.4

B2 1 .0  1 .2 1 .3 1.8 2 .2 1.5
i . o  1.1 1.7 2.1 2 .5 1 .6

Mean 1 .0  1*1 1.4 -1.8 2 .2

SEH (A ) 0.119
SEH (B ) 0.092
‘SSH (A s B) 0 .2 0 6

C.B, (0.01) for A marginal means 0.35

Table 25. Total dry matter yield (t/ha) 150th day after planting

A
a A1 ^2 A4 A5 Kean

B1 5.4 5*5 5.8 4*9 7.5 5.4
b2 3.7 5.4 6 .3 5.3 7.9 5.7
B-5 4 .6  5*9 6 .7 7 .5 9.3 6 .8

Mean 3.9 5.3 6.3 5 .9 8 .2

SEH (A) 0.521 '
SEH (3) 0.404
SEH (As3) 0.903
C.3. (0.01) for A marginal means 1.91
C.Be (0.01) for B marginal means 1.17
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At 210th day also Ag. continued to produce higher
■ *

dry matter than all other treatments except A^ which was 
on par with A^0 was superior to other three treatments 
while and Ag were found on par and superior to A^,

At harvest, treatment A_ continued to show superiorityz>
in dry matter production over all other lower levels of
treatments except A„. While A. was on par with A„ and was£(. q. £
superior to Ag and , A^ was also superior to Â  hut was 
on par with Ag, The lower levels of treatments Ag and Â  
were found on par in producing dry matter.

The results showed that the effect of different 
levels of fertilizer on dry matter production was not 
significant at all stages of growth except at 150th day 
after planting. At 150th day, was found to he on par 
with Bg and was superior to , Bg was on par with 
in producing dry matter,

Interaction between the treatment at all stages 
was not significant.

Bulking rate

par with and Ag and in turn all were superior to A^.

The data on hulking rate, are presented in Tahle 28 
and analysis of variance in Appendix XV,
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Table 26. Total dry mattor yield (t/ha) 210th day 
after planting

A5 A1 h. *3 A4 A5 Kean

B1 4.3 6*1 8.1 10.1 11.0 7.9
B2 4.7 7.5 8.1 10.7 12.3 8.7

B3 5.0 7.3 9.1 11.3 12.5 9.0

Mean 4.7 7.0 6.4 10.7 11 <9

SEM (A) 0.659 
SEH (B) 0*511 
SEM (A x B) 1 .143
C.D. (0.01) for A marginal meana 1.91

Table 27. Total dry matter yield (t/ha) at harveet

AB A1 A2 A4 A*. Mean

5.4 7.5 9.1 11.7 13.2 9.4
*2 6.5 6.5 10.4 11.4 14.5 10.3
*3 7.0 9.0 11*0 13*0 14.5 11,0

Mean 6.3 8.3 10.2 12.0 14.1

SEH (A) 0.319
SEM ,(B) 0.635
SEII (a x B) 1.420
G.B. (0.01) for 'A* marginal neana 2.33



Seed size Ag gave the highest value of hulking rate 
and it differed significantly over other levels except Â . 
A^ and Ag, Ag and Ag, Ag and were on par and the bulking 
rate was in descending order.

Significant influence on bulking rate was not observed 
between different levels of fertilisers.

Interaction between the treatment was not significant.

Utilisation index

The utilisation Indices are presented in Table 29 and 
the analysis of variance in Appendix XVI.

The levels of seed else were found to have greater 
influence in increasing the utilisation indexi Though A5
produced the highest utilisation index# it was on par with 
Â , Ag and Ag and all were superior to A^.

The levels of fertiliser did not increase the 
utilisation index significantly.

Interaction between the fertilizer doses and levels 
of seed size was not significant.
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Sable 28. B u lk in g  r a t e  C

A3 A1 *2, a3 A4 A5 Kean

Bi -.0.89" 1.83 1.64 2.13 2.36 1*67
B2 1.1 6 1 ;3.8 1.00 2.08 2*65 1.82

B3 / 1.20 1*59 1.93 2.34 2.70i ■ ■
1.95

Kean 1*09 1.43 1.79 2.18 2*57

S2M (A ) 0.172 
SEH (3) 0.133 
SEH (A x 3) 0.299 
C.D. (0.01) for A marginal means 0.501

Table 29. Utilisation index
1

AB A1 A2 h A5 Kean
3*9 5.1 4.9 5.7 5*4 5.0

B2 2.3 5.2 4.5 5.6 6*0 4.7
33 3.1 5*1 4*6 5*8 6*4 5.0

Kean 3.1 5*1 4.7 5.7 5.9

SEM (A) 0.417
S E E  (B ) 0*525
SSM {& x  3) 0.725
C .D , (0. 01) f o r  A m arginal means 1.21
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Protein content

Tho data on protein content of tubers are presented 
in Table 30 and analysis of variance in Appendix XVII.

Protein content was not significantly affected by the 
different levels of seed size as well as their interaction 
with fertiliser levels.

Fertiliser levels showed significant influence on 
protein content. The highest protein content was obtained 
with which was superior to Bg and . Bg and were 
found on par with each other.

Starch content

The data on starch content of tubers are presented in 
Table 51 sad analyses of variance in Appendix XVTI.

Seed sise and their interaction with fertiliser levels 
did not have any significant influence in increasing starch 
content.

Significant difference in starch content due to 
fertiliser level was observed. The maximum being at 
level, it was superior to Bg and while Bg was found 
on par with B̂ .
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Sabi# 30* Protein content (per cent on dry weight basis)

A
B A1 Ag

*5 A4 A5 Mean

B1 2.78 3.03 2.52 2.77 2.78 2.78

B2 2.70 . 2.52 3.03 2.78 3.03 2,03

Bsr
. ' p 3.54 3.29 3.54 3.29 3.29 3.39

Kean 3.03 2.93 3.03 2.94 3.03
. . i . '

.SEH (A) . 0.219
SEH (B) 0.169
SEH (A z B) - 0.379
C.D, (0.03) for JO, marginal neana 0.493

Sable 31. Starch content (per 
dry weight haBis) cent on

A ,B A1 *2 A3 A4 A5 Kean

Bi 67.6 66,7 68.8 67.2 67.6 67.6
B2 59.0 61.5 61 ,2 63,3 61.5 61.4

h 60,4 58.7 57, Q 58.0 59.4 58.9

Hean 62.3 62 #3 62.6 63.0 62,8

SET-1 (A) 0.714
SEH (B) 0.553
SEH'(A r B) 1.236
C.D. (0*01) for •B1 mrginal meanB 3,59
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Sugar content

The data on sugar content of tubers are presented 
in (Table 32 and analysis of variance in Appendix XVII.

Effect of different seed sizes and their interaction 
with fertilizer levels was not significant.

Fertiliser levels showed significant influence on 
sugar content. The highest sugar content was obtained with 
, which was superior to Bg and Bg in turn was

superior to B„.

Crude fibre content

The data on crude fibre content are presented in 
Table 35 and the analysis of variance in Appendix XVII.

Different levels of seed size, fertiliser and their 
interaction were found not significant*

Nitrogen uptake

Data on uptake of nitrogen at 90th, 150th, 210th and 
at harvest are given in Tables 34 to 37 and analyses of 
variance in Appendix XVIII.

Different seed sizes showed significant difference in 
nitrogen uptake by plants at all stages of growth.
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Table 32. Sugar content (per cent on dry weight basis)

AB A1 A2 A3 a4 A^ Hear

B1 2.00 2.00 2.00 2.00 2.00 2.00

B2 1.99 1.98 1.98 1.90 1.98 1.98
B.

3
1.87 1 .39 1.91 1.90 1.89 1.89

Kean 1.95 1.96 1.96 1.96 1.96

SEH (A) 0.0046
3EM (B) 0.0055
SEH (A :s B) 0 COoo.

C.B. (0.01) for B Deans 0.01

Sable 33. Crude fibre con- 
basis) bent (per cent on d r y  weight

A
B A1 A2 A g A4 A5 IJean

B i
4.2 3.7 4.2 3.5 3.7 3.9

B2 3.8 4.0 3.0 4.0 4.3 . 3.8

B3 4.0 4.2 3.8 3.8 3.7 3.9

Hean 4.0 4.0 3.7 3.8 3.9

SEH (A) 0.17
SEI! (B) 0.132
SEH (A x B) 0.293
Hot significant
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At 90th day, was superior to all other seed sizes 
except A^ which was on par. While was on par with Â ,
A^f and A^ were significantly superior over Ag and A^, 
$he lower seed sizes Ag and Â  were found to he on par.

At 150th day, was found superior to all treatments* 
While A^ was on par with and A^ was on par with Ag, all 
the higher levels were superior to , the lowest level#

At 21 Oth day, Aj. treatment was found superior to all 
lower levels while at harvesting stage A^ was superior to 
all lower levels except A^. In both stages A^ was on par
With A^f to Ag and Ag to ,

It could be seen from the mean table that the nitrogen 
uptake for the different fertilizer treatments were signifi
cant at all stages.

At 90th day, 3^ treatment was superior to B̂  with 
regard to nitrogen uptake and was on par with Bg. Bg in 
turn was on par with Bj.

At 150th day after planting, the uptake of nitrogen 
was the highest by 3^ treatment and it was significantly 
superior to Bg and , while Bg was superior to Bj.
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Sable 34. Nitrogen uptake (kg/ha) 90th day after 
planting

AB A1 A2 H A4 A5 I'Ican

B1 9.9 13*0 17.0 21.1 24.3 17.1
B2 11.7 16.0 20.1 27.0 29.3 20.8

b 12.0 15.0 25*1 29.0 35.1 23.2

Mean 11.2 14.7 21.0 25.7 29.6

SEH (A) 1 *606
SEW (B) 1*284
SEN (A s B) 2.958
C.D. (0*01) for A narginal neane 4.80
C.D. (0*01) for 3 mrginal meane 5*72

Sable 35* Nitrogen uptake (kg/ha) 150th day after planting
AB A1 h H A4 A5 Nean

Bi 22.5 35.4 36.3 41.8 50.1 37.2
b 25.2 36.2 49.7 47.1 63.0 44.2
b 40.6 45.0 52.1 57.0 78.6 54.7

Mean 29.4 38.9 46.0 43.6 63.9

SEH (A) 3.759
SEH (B) 2.912
SEH (A x B) 6.511
C.D. (0.01) for A narginal ceans 8.07
C.D. (0.01) for B mrglnal noano 6.25
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Table 56. nitrogen uptake (kg/ha) 210th day afterplanting .
A

B
Ag A4 A5 Mean

B1 23.8 36.3 40.3 54.3 50.6 42.7
B2 30.2 37.7 53.0 56.7 67.0 4Q.9
-B3 45.4 49.8 63.4 69.7 90.1 63.7

Mean 33.1 41.3 52.2 ■ 1 60,2 71.9

SBK (A) ■ 5..336
SBM (B) 4. 133 :
SBH (A :E B ) 9..243
C.D. (0.01) for A marginal means 10.93
C.D. (0•01) for B marginal means 8.46

Sfeble 37. nitrogen uptekii (kg/ha) at harvest
A. - B 1 A1 A2 b A4 *5 Kean

Bi 24.3 30.8 41.0 56.9 60.1 44.2
B2 33.3 38.1 55.2 59.7 71.1 51.5
*3 48.8; 51 .2 66.2 73.5 93.7 66.7

Kean 35.5 42.7 54.1 63.4 75.0

SBH (A) 5*271
8BS3 (B) 4*089
SBH(AxB). 9.142
C.D. (0.01 j for A marginal means 15.27
C.D. (0.01) for B marginal means 11.83
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At 21 Oth. day of planting and at harvest, treatment 
was found superior to Bg and , while Bg was on par with

Interaction effect was not significant.

Phosphorus untake

The data on phosphorus uptake by the plant at various 
stages are presented in Tables 38 to 41 and analyses of 
variance in Appendix XIX.

Sise of seed produced significant difference in the 
uptake of phosphorus at all stages of growth.

At 90th day after planting, Ag was superior to all 
other levels, A^ was on par with and superior to Ag 
and Aj, was found on par with Ag and superior to «,
The lower levels Ag and were found on par.

At 150th day, A^ was superior to all other treatments, 
A^ was on par with A^ and Ag and they were-' superior to A^.

The data revealed that at 21Oth day and at harvest,
A^ was on par with and was superior to other lower 
levels, while A^ was bn par with and in turn was on 
par with Ag, But at 210th day, Ag was superior to A^, 
while at harvest Ag was found on par with ,
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Table 38, Phosphorus uptake (kg/ha) 90th day
after piantlog

A
B Ai A2 A^ s Mean

2.4 3.1 3.7 4.3 5 .1 3.8

BS 2«o 2e9 4.0 5*3 7.0 4.4

h 2.4 3.0 4.5 5.5 7.0 4.5

Kean 2.5 3.0 4.1 5.1 6.6

SEH (A) 0,381
SEH (B) 0.295
SEH (A x 3) 0.660
G.B. (G«01) for A marginal means 1*11

Table 39. Phosphorus uptake (kg/ha) 150th day 
after planting

A
B A2 A^ A4 A5 Mean

Bj 9.6 16.8 16.6 17.1 22.0 16.4
B2 10,7 16,7 19.1 15.7 24.7 17.4
3^ 13.6 16,9 20.1 22.7 28,8 20.4

san 11.3 16.3 18.6 18.5 25.2

SEH (A) 1.782
SEH (3) 1.383
SEH (A x B) 3*094
C.B. (0*01) for A marginal moans 5.17
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Pablo 40. Phosphorus uptake (kg/ha) 210th day 
after planting

A
B A1 a2 A3 A4 Aj- Mean

B1 11.9 18.7 20.0 26.5 26 .9 20.8

B2 13*2 18.8 22.9 24.4 32.9 22.4

P 14.2 20.1 24.Q 30.3 33.7 24.6

Keen 13.1 19.2 22*6 27.1 31.2
i " SEE (A) 1.836 .

SEE (3) 1.422
SUM (A :K B) 3.180 ;
C.D. (0.01) for A marginal means 5.32

Pable 41« Phosphorus uptake (k.g/ha) at harvest
A

B
Â A2 S a5 Mean

Bi 13.1 19.4 21.1 . 28.0 30.9 22.5
B2 17.0 20.8 24.7 25 .4 34.5 24.5

16.8 23.7 27.2 31 .2 36,3 27.1

Kean 15.6 21.3 24.3 28.2 34.1

SEE (A) 2 .168
SBM (B) 1.679
SEE (A ;s B) 3 .756
C,D0 (0*01} for A marginal means 6.28
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Even though, significant difference was not found, 
for the total phosphorus uptake between levels of fertiliser 
at all stages of growth, uptake of phosphorus increased with 
increase of fertiliser levels.

The interaction between levels of fertiliser and 
siseB of seed did not produce any significant result.

Potassium uptake

The data on the uptake of potasBium at various stages 
of growth are given in Tables 42 to 45 and analyses of 
variance in Appendix XX.

The results show that there was significant influence 
on total potassium uptake due to difference in seed sise 
at all stages of growth.

At 90th day after planting maximum potassium uptake 
seeds but it was on par with A^ and A^ 

and superior to others. Both the lowor levels Ag and 
were on par.

The data on potassium uptake at 150th day after planting
show that, the highest uptake was obtained by A_ seed sise5
and was superior to all other lower levels. A^ and Ag
were on par and superior to A^.

was obtained by A_



Sabi© 42. Potassium uptako (kg/ha) 90th day afterplanting
AB A1 A2 a4 a5 Hsan

9.9 13.0 20*4 16.6 17.0 15.4
B2 11.3 13-1 17.7 20.2 25.5 17.6
B3 11.4 13.2 20.4 20.6 27.8 18*7

Mean 10.9 13-1 19.5 19.1 23.4

SEH (A) 1.920
3MZ (B) 1.487
a m  (A X B) 3*327
C.D. (0.01) for A marginal means 5*56

Sable 43* Potassium uptake (kg/ha) 150th day after 
planting

~  A Ai B A2 A4 A5 . Mean

B.j 21.0 41 *3 46.1 43.1 57.5 41.8
B2 28.6 41.5 50.0 43.7 61.5 45*1
3j 35.2 47.1 53.8 58.4 71.8 53*3

naan 23.2 43.3 50.0 48.4 63.6

Sm  (A) 3.921
SEH (B) 3*037
SBH (A x B) 6.792
C.D. ( o . O t )  for A marginal means 11.36
C.D. (0.01) for B marginal means 8*80
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At 21Oth day and at harvest, seed was superior 
to all other levels in the uptake of potassium. But at 
210th day level was superior to all other levels 
While at harvest it was on par with and superior to 
Ag and . On 21 Oth day of planting, was found superior 
to Ag and , while at harvest it was on par with Ag and 
superior to A^. She lower levels were on par at both stages.

With regard to fertiliser level there was no signifi
cant influence la the uptake of potassium between levels at 
different stages of growth except 150th and 210th day after 
planting. In both the stages level was on par with Bg{?
Bg in turn was on par with 33̂ , ,

The interaction effect of treatments was not 
significant.

Total nitrogen content in soil

Data on total nitrogen in soil, after the experiment 
are given in Table 46 and analysis of variance in Appendix XXI,

Prom the mean table, it could be seen that the seed 
else and fertiliser levels had no effect with regard to the 
total nitrogen status of the soil after the experiment. But 
the nitrogen status of the soil was found to be at a higher 
level than the initial level (Table 1).
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Table 44• Potassium uptake (kg/ha) 210th day afterplanting
A

B A1 A2 % A4 A5 Kean

B1 56.5 45.9 58.9 76.0 95.8 62.2
b2 44.6 54.9 69.27 77.46 99*6 69.2

B3 60*6 60.0 70.4 86.2 98.4 75.1

Mean ' 47.2 55.6 66.2 79.9 97.5

SEM (A) 3.797
SEH (B) 2*941
SEH (A s B) 6*576
C.D. (0.01) for A marginal moans 11*00 
C.B, (0*01) for S marginal means 8*52

Table 49* Potassium uptake (kg/ha) at harvest

A -
B

Â  . A2 A3 ' : A4 r A5 ’ Hean

B1 37.6 47.3 61.3 82..1 95.9 64.8
Bg 47.2 55.3 72.1 79.4 106.7 72.1

B5 61 .2 62.1 87.4 90.0 106.6 81.5

Mean 48.6 54.9 73.6 83.3 103.1

SEH (A) 6 .610
SBH (B) , 5.720
SEH (A x B) 11 .450
C.25* (0*01) for A marginal mesne 19.15
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Th© interaction between fertilizer level and seed 
sise was significant. The plot having treatment Ag Bg 
show higher total nitrogen in soil after the experiment 
and lowest nitrogen content was recorded by treatment „

Available ’phosphorus in soil

The data on available phosphorus in soil after 
experiment are presented in Table 47 and analysis of 
variance in Appendix XXII.

The data reveal that, fertiliser level, seed size 
and their interaction had no effect on the available 
phosphorus in soil after the experiment. But the quantity 
of available phosphorus was more after the experiment 
than the initial level (Table 1).

Available potassium in soil

The data on available potassium present in soil wore 
presented in Table 48 and analysis of variance in 
Appendix XXIII.

Significant difference was not obtained in the 
available potassium present in soil after the experiment 
due to the fertilizer level, seed sise and their inter
action. But it was more after the experiment in the soil 
than the initial level (Table 1)*
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Table 46« Total nitrogen present in soil (kg/Iia)
A

8
A1 Ag A~2 A4 A5 Kean

3j 1861,3 1015.9 1861*3 1724.3 2179*1 1860.4
B2 2049.6 2253.7 1770*5 1906.9 1770.5 1950.2

% 1679.7 1815.9 1997.5 1861.4 2185.8 1908,1

Kean 1863.5 1 961*8 1876.4 1830.9 2045.1

SEH (A) . . 60*01 
SEK (B) 46.484 ' 
SEE’! (A z B) . 103.05 
0*8, (0*05) for A x B 301*05

Table 47- Available pboophoras in soil (kg/ha)

A
' B At Ag % a4 Kean

si 100*6 110.6 112.6 110.6 108*6 108.6
B2 94*5 104*6 112.6 108.6 100,6 104.2
B3 108*6 108*6 104.5 108.7 104.6 107.4

Kean 101 *2 107.9 109.9 109.3 104.6

SEH (A) 3*034
SEf-1 (B) 2*350
SEE (A x 3) 5*255
Hot significant
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Table 43. Available potassium in soil (kg/ha)

B A 1 A2 A™2 A4 An5 Kean

B1 202.6 191.7 195.3 188.2 200.7 195.7

b2 ( 191.7 189*9 186.4 200.7 189.9 191.7

3^ 206.3 193.5 193.5 202.6 191.7 197.5

Kean 200.3 191 *7 191.7 197.2 194.1

SBH (A) 2*890
SBH (B) 2*238
SEK (A x  B) 5 .005
Hot significant

Table 49 . Water ©table aggregate o f s o i l ( 0 .2 5  Bsm)

A A. 
B 1 A2 A3 a4 A5 Kean

B1 33.1 35 .2 3 4 .4 32 .8 35*7 33.B

b2 33 .9 33*2 3 2 .9 32 .3 31.1 32 .7

*3 55 .8 34.4 32 .7 32.1 3 2 .5 33 .5

Kean 3 4 .3 54 .3 33 .3 32 .4 32 .4

SUM (A) 0 .709
aBI-I (B) 0 .549
asr-i (a  s b ) 1 .2 2 8
Hot significant
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Water stable aggregate of soil ( >  0.25 mm)

The water stable aggregate of soil after the 
experiment was determined and the results were statistically 
analysed and presented in Table 49 and the analysis of 
variance in Appendix ZXIV.

Different levels of fertiliser, seed sises and their 
interaction were found not significant.

Economics of production '

The data on economics of production are presented 
in Table 50.

The data revealed that the highest net profit of 
Rs. 7978.30 was obtained with Aj. seed sise followed by 
Hs. 5241.70 by and Rs. 1415.10 by A^ while and 
seed sises resulted in loss.

In the case of fertilizer levels, the highest profit 
of Rs. 1552.10 was obtained with 3^ level, Rs. 935.10 by 
Bg, while the lowest level produced loss.

Correlation studies

The data on correlation coefficients are presented 
in Table 51 • Correlation between seed sise and yield of 
tubers, number of marketable tubers, nitrogen, phosphorus-



Table 50- Economies of production

Treatment Cost of 
production

Additional coot of 
treatment (Es)
Seed

material

Total
__________ Cost of Yield

production (t/ha)
Fertiliser (S3)

Wages - T&n
Woman 

Cost of FYH 
Cost of reed

Re* 20.00/day 
Rs. 18.00/day 
Rs.100.00/fS?
Rs. 20.00/100 Hos.

Total
income
<l&)

Ammonium sulphate Rs.1535.00/fS? 
Super phosphate Sa.B67D.00/in 
Kuriato of potash Rs.1226VcOO/K2

Hot profit or loos 
(&/ha)

H 15941.60 1333.50 1293.00 18568.10 10.43 10430.00 -8138.10
A2 15941.60 1866.90 1293.00 19101.50 16.51 16510.00 -2591*50

15941.60 2400.30 1293.00 19634.90 21 .05 21050.00 1415.10

4 15941.60 2933*70 1293.00 20168.30 25.41 25410.00 5241 .70

5 15941.60 3467.10 1293.00 20701.70 23.68 £8680.00 7978.30
15941 .60 2400.30 970.00 19311.90 19.20 19200.00 -111.90

B2 15941.60 2400.30 1293.00 19634.9*5 20.57 20570.00 955.10

3 15941.60 2400.30 1616.00 19957.90 21.49 21490.00 1532.10

Tuber Re.1 .00/kg
Seed tuber

Rs*1.50/kg

cocof
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Table 5t« Co relation coefficients

31.Ho. Characters studied Correlation
coefficient

1 Seed sise z yield of tuber 0.9802**
2 Sood else x number of niarke table 

tubers .
0.9148**

3 Seed sise x Hitrogen uptake 0.8172**
4 Seed sise x Phosphorus uptake ■ ■ 0.9367**
5 Seed siae x Potassium uptake 0.9210**
6 Seed sise x Dry matter production 0.9840**
7 field z Dry matter production 0.9840**,

** Significant at 1 per cent
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)
and potash uptake and dry matter production, yield and 
dry matter production were studied.

The results show that seed sise and yield of tuber, 
seed sise and number of marketable tubers, seed sise and 
nitrogen, phosphorus and potash uptake are significantly 
and positively correlated. The correlation between yield 
and dry matter production is also significant and positive.



DISCUSSION



Discussion

1 • Germination -percentage

' Observation made on the germination of Bio scores 
esculents tubers indicated that the germination started on 
the 8th day and completed on the 58th day after planting 
(Table 2 to 5).

The larger seed size (110 g, 150 g) started to germinate 
early compared to the other sisee used. Germination percent
age continued to increase from 8th day after planting and on 
29th day, the percentage of increase varied from 57*5$ to 
71*1$ among the different tuber sizes used, .

The data in Tables 2 to 5 end Pig. 5, indicate that 
bigger the seed size, earlier the germination and higher 
the percentage when compared to smaller sized ones. Early 
germination has got the advantage of earlier establishment* 
This is due to the availability of larger food material in 
the bigger seeds which facilitated earlier utilization and 
better establishment, large seeds contain more sprouting - 
loci and more sprouts per seed than small seed.

Onwueat< (1972) and Kayode (1984) showed earlier 
germination with bigger sized planting material in Bioeeorea 
rot undata. Similar findings were also reported in potato
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SEED SIZE

FIG 3 GERMINATION PERCENTAGE INFLUENCED
BY SEED SIZE



92

by Parvathikar and Stngfli (1973) and In tannia (Xanthosoma 
saatttifoliOa) by Enyi (1967). The present investigation 
is in conformity with the earlier findings.

2. Length of vine

Length of vine was significantly influenced by the seed 
else only up to 90 days after planting (fables 6 to 8)*
She plants emerged from 130 g seed si20 produced vines with 
a mean length of £.fd  a which was 14&# more than that was 
produced from tho 90 g seed sine, She influence of larger 
sized planting materials on plant height in various other 
crops has been reported by Ifcthur al. (1966) and 
Parvathikar and Singh (1973)* The greater reserve of food 
material in the large sized planting material, might have 
contributed for the better initial growth in plants. The 
bigger planting material germinated faster and got established 
earlier (fables 2 to 9) which in turn enhanced the early 
merlstematio activity and vigorous growth.

Levels of fertilizer as well as their interaction with 
seed size did not show any effect on this aspect.

3* Humber of leaves

The size of planting material had a significant influence 
on the number of leaves produced, which could be noted from 
the tables 9 to 12.



In general, there was an increase in the number of 
.leaves from the date of gemination up to 150 BAP, after 
which there was a decrease in the number* At 150 BAP, 130 g 
seed sise had a total number of 450«3 leaves while the 
smallest seed sise (00 g) had only 193*9 leaves with propor
tional variation in number with the intermediate sizes. 
Increase is the number of leaves up to harvest may be due. to 
the greater reserve of food material in the seed which was 
made available for the early germination and post-emergent 
development of the plant* Similar results were obtained by 
Kapoor (1951) and Pande and 2'ahapatra (1977) in potato and 
Preston (1964) Mid Kwoka and Okonkwo (1978) in Bloacorea spp.

Production of number of leaves was not influenced either 
by the application of fertiliser or their interaction with 
seed sise. .

4* leaf area index

leaf area increased with increase in seed sise during all 
stages of growth (Tables 13 to 15). large sised seed produced 
higher number of leaves compared to the small, sized ones' 
(Tables 9 to 12). This has enabled to give a higher LAI for 
large sized seed. At 150 BAP, LAX of 3.59 was recorded by 
130 g seed size, while it was only 1.84 in the case of 50 g 
seed size* The 1AI proportionately got reduced during the
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subsequent period with the proportional reduction in the 
total leaf number. $hen the seed size increased from 50 g 
to 130 g, the percentage of increase in leaf area index 
was 93»5. Tho findings of the present experiment is in 
agreement with that of Enyi (1972) in DioBeoroa ecetalenta.

Though fertiliser levels had no influence on the loaf 
area index of Biosoorea eeoulenta. the data (Tables 13 to 15) 
show the gradual increase in leaf area index for three lovels 
in all stages of growth. After 150th day of planting there 
was a reduction in leaf area index.

There was no interaction between seed, size and 
fertiliser treatment on leaf area index. .

5* Humber and weight of tubers nor plant' .

The number of tubers as well as their weight por plant 
were significantly influenced by the seed size (Tables 16 and 
17 and Fig. 4). Bigger the seed size, higher was the number 
as well as weight. Seed size of 50 g produced 16.4 number 
of tubers with a total weight of 0.8? kg while the seed Bis© 
of 130 g produced 26.1 tubers with a total weight of 2.0 kg. 
This was 59% and 1505* increase over the smallest size with 
regard to number and weight of tuber per plant respectively. 
The reason for the production of greater number of tubers
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may be du© -to greater vine length, larger number of leaves 
and photosynthetio activity, which were significantly 
.influenced by the larger sized seed* 'When there is sufficient 
photosynthate for,storage, the number and weight, normally 
will increase# Shis result coraborate the, findings of 
Eayl (197S) and Onwuem© (1930)#

Pertiliser levels had ho significant effect on the
■ * . • ■

number and weight of tuber per plant# The highest fertiliser
V

level had produced comparatively higher number of tubers and 
higher tuber weight compared to lower levels. Interaction 
was also not signifleant in this regard. .

6# Marketable tubers

fhe data presented in fable 18, indicate that there was 
significant difference in the number of marketable tubers 
produced by the different seed sizes and a positive correla
tion exists between the seed size and number of marketable 
tubers per plant (Sable 51). Bigger sized seed (110 g and 
130 g) produced the highest number of marketable tubers than 
the smaller sized seeds, (90, 70 and 50 g) • Seed sise of 
130 g vs3 found to produce 77.3$ more number of marketable 
tubers over the smaller seed sise# Early vigour and Increased 
rate of photosynthesis might be the possible reasons for the
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FIG 4  YIELD OF TUBER AND WEIGHT OF MARKETABLE
TUBERS PER PLANT
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Increased production of higher number of marketable tubers*
• I

Shis finding le In agreement with the findings of Kapoor 
(1951)« Gustafsson (1968) in potato and 2nyi (1972) In 
h, QBculenta.

She data presented In Table 19 and Fig* 4 Indicate1 ■ 
that the weight of marketable tubers was increased from 
0*77 kg to 1 *6 kg by the Increase In seed weight from 50 g 
to 130 gf the marketable tubers are formed in the earlier 
growth stages a Since the rate of photosynthetio activity 
le more in the early period, in vigorously growing plants* 
the early formed tubers will be heavy and bigger in sise 
which make then suitable for marketing. The bigger sized 
seed materials produced vigorous plants which might have 
influenced the produotion of higher quantity of marketable 
tubers. Bayi (1972) and Onwueme (1930) also obtained higher 
quantity of marketable tubers per plant by using bigger 
sized seed materials in Dloscorea spp.

Percentage weight of marketable tuber per plant was 
not influenced by the sise of seed used for planting 
(Table 20). The possible reason for this is due to the 
maintenance of same ratio of the weight of non-marketable 
and marketable tubers by all seed sizes.
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The number, quantity and percentage of weight of 
marketable tubers were not significantly affected by the 
application of fertilisers. But in general an increasing 
trend has been seen in all these factors, with increasing 
the fertiliser level. Interaction effect of seed size and 
fertiliser level was also not significant.

7. Length and girth of tubers ■

The data presented in Tables 21 and 22 indicate that 
size of seed had significant influence on the production of 
bigger tubers. The seed size of 130 g was found to produce 
tubers with a neon length of 9*4 cm while the 30 g seed size 
produced tuber with a mean length of 5*3 on only. The same 
trend was also noted in the case of girth of tubers produced. 
As stated earlier, the reason for the production of bigger 
tubers by the plant developed from bigger sized seed, m y  be 
due to the production and translocation of larger quantity 
of photo synthat®. Onweum® (1976) stated that the greater 
the weight of seed used to establish a yam plant, the greater 
the size of tubers produced by the plant.

Though significant changes in length and girth of tubers 
were not obtained by different levels of fertilisers, the 
data ehow an increasing trend for length and girth of tubers 
with increasing fertilizer level.
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Interaction effect of treatments was not significant,

8, Yield of tubor

She data in Table 25 and Pig. 3 indicate that tho 
tuber yield was significantly influenced and positively 
correlated by the seed Disc (Table 51). Seed material 
weighing 150 g produced tuber yield of 28,68 t/ha while 
110 g, 90 g, 70 g and 50 g seed materials produced 25.41, 
21.05# 16.51 and 10.45 t/ha respectively. When the weight 
m s  increased from 50 g to 150 g, the increase in tuber 
yield was 6.08, 5.46, 4*56 and 5*27 tonnes per hectare for 
every additional 20 g seed weight. 130 g seed oise recorded 
about 175/5 increase in yield over the smallest seed 
material (50 g), .

The relationship between the seed weight and the 
yield had been repeatedly confirmed in various experiments 
(Preston, 1964? Enyi, 1972? Gumah, 1974? Ommene, 1972? 
Eayode, 1984).

The reason for higher yield in relation to soed else 
m y  bo attributed to the following reason®a— -

large seeds sprouted more rapidly than small seeds and 
as suoh were able to establish themselves and grow more 
quickly, largo seeds contain aoro sprouting loci and more 
sprouts per seed than small seed.
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According to ftvoke and Okonkwo (1973) tho main effeot 
of largo seed is In the production of a vigorous Initial 
growth of root, vine and leaves which gave the plant an 
advantage that Xante throughout the growing season*

The Table 25 shows that there was no significant 
difference on yield by the fertiliser levels, The lowest 
level of 60 t 60 : 90 kg IiP&/ha has produced an yield of 
19*2 t/ha of tuber while higher levels of 80 t SO s 120 
and 100 t 100 i 150 kg IJPIC/ha gave 20*57 and 21,49 t/ha 
tubers respectively, This shows that medium and hi$i 
fertiliser level increased yield by ?,1# and 11,9?® more 
than the lowest level respectively. Since the difference 
in yield were not statistically significant, the lower level 
of 60 i 60 t 90 kg NPK/ha may be considered as sufficient 
for Moeoorea esculenta crop, grown under condition of 
Trivandrum, ■

9* Total dry matter yield

Seed sice had already been found to influence the 
length of vine, number of leaves, leaf area and yield. Thus 
it has directly helped in increasing total dry matter yield 
in all stages of growth (Tables 24 to 27 and Fig, 6). A 
positive correlation was also found to exist between seed 
fiise and dry matter production (Table 51), With the
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FIG 6  TOTAL DRY MATTER YIELD PER HECTARE
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Increase of seed size from 50 g to 130 g» the dry matter 
also Increased from 1*00 to 2.2, 3*9 to 8.2, 4*7 to 11.6 
and 6.3 to 14.1 t/h& the 90th, 150th, 210th DAP and at 
harvest respectively.. During the harvesting stage the 
Increase in dry natter due to highest seed size (130 g)
was 224$ over the lowest seed size of 50g. This is in
conformity with the findings of Enyi (1972).

The production of dry matter due to fertiliser applica
tion was not influenced during the growth stage in general 
except at 150 DAP (Table 25)* During this stage the maximum
number of leaves were recorded (Table 10). Application of
fertilizer helped in accumulating more nutrients (Table 35 
to 43) and thereby helped in more photo synthetic activity, 
resulting in higher dry matter production. Similar observa
tions were made by Sin£h et al. (1969) in coleus.

10. Sulking rate

From the data (Table 28), it may be noted that size has 
got significant Influence on the bulking rate. All the higher 
levels (130 g, 110 g and 90 g) were superior to the smaller 
seed sizes (50 g and 70 g). Plants from 130 g seed size were 
found to produce 135*7$ more bulking rate over that of 50 g 
seed size. Tubor bulking was influenced by the various



factors connected with better plant stand, Tuber bulking 
rate night have been Influenced by the leaf area index 
(Table 15 to 15) and tuber number (Bayi, 1972),

Fertiliser levels or their interaction with seed cist 
had no influence on the bulking rate of tubers in this 
experiment•

11 * Utilisation index

The mean value of utilisation index is presented in ' 
Table 29* Utilisation index ohove that how much of food 
material synthesised have been utilised for tuber development. 
Small seed else produced the lowest utilisation index, which 
was significantly lower than all other seed sises which was 
on par. This shows that the plant developed from the 50 g 
seed material could not produce sufficient food materials 
for better storage in tubers.

Utilisation index had not been changed significantly 
by the different levels of fertiliser or their interaction 
with seed sise,

12# Quality of tuber

The performance of the crop is best measured not only 
by the quantity but also by the quality of the product, and



102

It Is the quality of crop which dot ermine the final yield* 
though the quality of certain plant species la determined
by genetic factors, the composition of them is determined .
primarily by nutrition within a reasonable limit* From the 
result it is seen that size had no significant Influence on 
the quality characters such as protein,- starch, sugar and 
crude fibre (Table 30 to 33)» since the variety used for the
experiment was the same* -

The direct Influence of fertiliser levels on protein 
content of tubers can be seen from the data (Table 30)* 
Application of highest level of fertiliser (100 3 100 « 150 kg 
ItfPK/ha) has recorded the average protein content of 3»9$ 
which was nearly 40.6^ higher than the lowest level tried*
The variation in the protein content, between the lowest and 
the middle level was not significant* This finding is in 
agreement with that of Hair and Mohan Kumr (1976) in 
Bjoscorea alata and Kisur and Dwora&voskt (1979) in potato.

Starch content was also significantly influenced by 
the fertiliser application (Table 31) • The muttginutq starch 
content was recorded at fertiliser level 60 i 60 t 90 kg 
W K /ha and it was significantly superior to the, higher 
levels of fertiliser tried* From this it may be concluded
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that starch content In S. esculents cannot he substantially 
increased by the application of NPE fertiliser beyond 
60 t 60 : 90 kg/ha* Further increase in the fertiliser 
application results in significant reduction in starch 
content# Shis Is in confirmation with, the results obtained 
by Jfesur and Dvorakweskt (1979) in potato and SSandel et b1. 
(1969) in Q# esculenta#.

The data presented in Table 32 point out that the 
content of sugar in tuber was also influenced by the fertiliser 
application# Plants which received the SPK fertiliser at the
rat© of 60 s 60 t 90 kg/ha recorded the maximum sugar content
(2#0$) while the higher levels of treatments (80 s 80 e 120 
and 100 : 100 8 150 kg/ha) produced 1 #98^ and 1*905$ respect
ively# The variation in sugar content between the lower and 
middle level was only 0*02$ while it was 0*1# in the highest 
level# While working out protein to starch, sugar to starch 
and sugar to protein ratio, it was found that protoin to 
starch and sugar to staroh ratio decreased with increasing 
the fertiliser level, while sugar to protein ratib; increased 
with increasing the fertility level.

These indicate that more proteinaeeous the tuber, 
less sweeter will it bo. This was in agreement with the
findings of JlandeX e£ ol# (1969) in J)« esculenta.
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5>he total uptake of nitrogen by the crop was found 
to be directly influenced by the seed oise and fertiliser 
in all stages of growth (fables 54 to 57)*

When weight of seed was increased from 50 g to 130 g 
nitrogen uptake was also increased from 11*2 to 29.6, 29.4 
to 65.9, 33.1 to 71.9 and 35*5 to 75.0 kg/ha at 90th, 150th, 
210th DAP and at harvest respectively. The reason for this 
was due to production of higher biomass by the bigger sised 
planting materials which in turn reflected higher absorption 
of nitrogen.

Plots receiving the higher level of fertiliser Showed 
significantly higher nitrogen uptake during all growth stages 
compared to middle and lower levels. When.the nitrogen up
take was increased from 17*1 kg to 44.2 kg/ha from 90th DAP 
to harvest for the lowest levels of fertiliser, it was 
increased from 23*2 to, 66.7 kg/ha by the highest level for 
the same period, fhe variation in nitrogen uptake increased 
uniformly with the increase in fertiliser levels. Similar 
results were obtained by Rao and Arora (1979) and Loue (1979)

14. Phosphorus untake
2he data presented in Sables 38 to 41 indicated that 

only the sis© of seed had significant influence on the uptake 
of phosphorus. -

15. Nitrogen uptake
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In the ©tarly stages of growth i*©* up to 150 BAP,
130 g seed material alone was significantly superior in the 
uptake of phosphorus compared with the lower sizes and the 
variation between the next lower sices was not much, From 
subsequent period up to harvest though similar trend was 
noticed, the 130 g seed size was on par with 110 g and 
superior over the smaller sizes* She variation in phosphorus 
uptake between 110 and 90, 90. and 70, and 50 g seed sizes 
were; not significant * Thus in general, it may be noted that 
throughout the growth stage phosphorus uptake was maximum in 
bigger seed sizes compared to the lower ones*

Fertilizer levels had no influence on the phosphorus 
uptake, though slight increase in the uptake mis noted 
throughout the growth stages* Varia (1973) revealed that 
uptake of phosphorus was reduced by a heavy H, K application* 
The results of the present experiment is in continuity with 
the above results*

15* Potassium uptake

The data presented in the Tables 42 to 45 indicate 
that there wao a significant difference between the amount of 
potassium absorbed by the plants emerged from the bigger seed 
size in all stages of growth* At harvest seed material of 
130 g helped to absorb 103*1 kg KgO/ha while the 110, 90,
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80 and 50 g seed raatarial absorbed only 85.8, 73.6, 54*9 
and 48*6 kg EgQ/ha, respectively, The production of higher 
dry natter by the plant emerged from the bigger sised seed 
(Tables 24 to 27) has caused tho higher uptake of potassium,

Fertiliser levels showed significant influence in the 
absorption of potassium only between 150th and 210th BAB,
2k© highest level of fertiliser significantly influenced the 
potassium uptake over the lower levels during this : period. 
There was no significant difference in the uptake between 
the lower levels. Application of potassium increased 
growth, leaf area, duration, photosynthesis and better 
yield. The beneficial effects of potassium helped in the 
production of high dry matter which influenced the higher 
uptake of potassium (QMgbesan, 1973) •

t
16, Soil analysis .

Results on the total nitrogen, available phosphorus and 
available potassium content after the experiment are presented 
in the Tables 46 to 48, There was no significant difference 
in these aspects due to variation in seed else and fertiliser 
levels* The content of the soil after the experiment 
was found to be higher when compared to that of the soil 
before the experiment (Table 1), The variation In the 
nutrients may be due to various reasons such as application



of fertilizers, TTYi, mulching the crop and many other reasons. 
The soil samples were taken from the mounds which were applied 
with PYH and mulches, which is also a reason for the high 
HPK content*

17* Water stable agare&ate of soil ( >0*25 mm)

The result (Table 49) showed that the water stable aggre
gate of soil (more than 0.25 mm Size) had not been significantly 
influenced by the treatments or their interactions. Property 
of soil aggregation cannot be changed in a short period of eight 
months by the cultivation of a tuber crop* Payer (1969) found 
that cereals and root crops provided relatively slight soil 
oover due to the specified root, thus resulting less aggregatioi 
whereas under clover-grain system, the aggregation was better. 
The present investigation also confirm this finding.

18* Economics of production

Prom the data (Table 50) on economics of production, 
it is found that the maximum net profit (Rs. 7978*50) was 
obtained by the use of seed with a weight of 130 g. There 
was a progressive increase in profit by the use of seed 
material from 90 g to 130 g. The use of smaller seed material 
i.e* 50 g and 70 g results in the net loss of Re. 8138.10 and 
Re. 2591 *50/ha respectively. When the seed size was increased 
from 90 g to 110 g the additional profit was Rs. 3826.60
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which worked out to He; 191 .33 for every gran of seed 
weight increase and when the seed siao was further increased 
to 130 g, the profit was reduced to Hs. 136.83 for every 
additional gram of seed weight.

Though the minimum fertiliser level was found to he 
euffioient for Dio scores esculenta for tuber yield, it 
resulted in a loss of He. 111.90 and when the level of 
nutrient was Increased to 80 : 80 s 120 kg HFE/ka, It made 
up the loss and gave an additional profit of Hs. 935.10/ha 
which is equal to Hs. 1047.00/ha. For every additional 
rupee spent on the fertiliser there was an additional income 
of He. 3.24 and a further increase, reduced the fertiliser 
use efficiency to Rs. 1.50. Therefore it may be concluded 
that a nutrient level of 80 t 80 t 120 leg UPK/ha will be 
suitable for economical production.
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SUMMARY

An investigation was caroled out in the Instructional 
Farm, Krishi Vigyan Kendra (Farm Science Centre) » l&traniketan, 
Vellanad, Trivandrum District, during 1932 with the objectives 
of fixing an optimum seed else and fertiliser level to 
Dloscogea eaculenta (hesser yam)« The seed else of 90 g*
70 g, 90 g# 110 g and 190 g with a variation of - 10 g and 
fertiliser levels of 60 i 60 s 90, 80 t 80 t 120 and 
100 t 100 : 150 kg HPK/ha were tried in factorial randomised 
block design with three replications* The results of the 
study are summarised below*

1* Seed sizes of 110 g and 130 g germinated earlier than 
the other seed sisec.

2, The length of vine produced by the bigger sized seed 
material (110 g and 130 g) was significantly longer 
than that of smaller seed material only up to 90 DAP*

3» Plants produced from 130 g seed sice had maximum
number of leaves and leaf area index throughout the 
growth period*

4. Production of number of tuber, weight of tuber, number
and weight of marketable tuber pro plant were highest
in the case of plants from 110 g and 130 g seed sizes.
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5. The length and girth of tubor wore maximum In plants 
produced from 130 g seed oiee.

6. There was a progressive Increase in yield from 
10*43 t/ha to 23.68 t/ha when the seed else was 
increased from 50 g to 130 g. The variation in yield 
between the nearer seed sises narrowed down as it was 
progressively increased from 50 g to 130 g* The highest 
yield of 28*63 t/ha produced by 130 g seed size was the 
moot economical yield*

7# Dry matter production and bulking rate were highest
in 130 g seed size and they were on par with 110 g 
seed else* .

8, Though utilisation index was higher in 130 g seed else, 
it was on par with all other seed oises except 50 <g.

9. Fertiliser levels had no significant effect on plant 
growth, tuber yield, dry matter production, bulking 
rate of tuber and utilisation index*

10# With regard to quality such as protein content, starch
content, sugar content and crude fibre of the tuber, 
seed slse had no influence.
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1 1 * she highest protein content in tuber wan obtained 
with the fertiliser level 100 : 100 5 150 he HFK/ha 
while the sugar content wae lover at this level.

, She sugar and starch contents were maximum with 
the lowest level of fertiliser (60 I 60 f 90 kg EPK/ha) 
while fertilizer level had no influence on the crude 
fibre content of tuber*

12* Ik general the nitrogen uptake m s  higher with seed
sizes of 110 g and 130 g throughout the growth stages* 
With respect to fertiliser levels, the uptake of the 
nutrient was maximum with 100 s 100' 3 150 kg HPE/ha 
throughout the growth period*

13* $he phosphorus uptake was significantly high by plants
produced from 130 g seed else up to 150 BAP, after which 
it was on par with those plants produced from 110 g 
seed up to harvest.

Fertiliser levels had no effect on phosphorus 
uptake*

14* 2b general fertiliser levels had no effect on the 
uptake of potassium* :

15* ©ie total nitrogen, available phosphorus and available 
potassium in the soil as well as the production of
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water stable aggregation were not influenced, neither 
by the seed aiso nor by the fertiliser levels*

1 6 .  The seed sise of 130 g gave a net return of Es* 7978,30/ha 
when th© smaller seed sizes of 50 g and 70 g gave a net 
loss of Rs* 8138.10 and Rs. 2591#50/ha respectively* Th© 
net profit proportionately increased with th© increase in 
seed size from 90 g to 110 g*

17* The fortillsor use efficiency worked out show that
by the application of 80 : 80 ! 120 kg IIPK/ha it was
Ho* 3«24 for every rupee spent on fertiliser, while
it was Hs. 1.50 for the highest level of the fertiliser 
tried.

The study indicates that taking the production and
economies into consideration the seed sise of 130 g « 10 g
and a fertiliser do so of 80 ; SO ; 120 kg HFK/ha will be>
suitable for Dioscore© esculonta for ‘ latoritic soils of i 
Trivandrum District 

Future line of work

to In Dioscorea esculenta stalking of vines involves a
sizable portion of expenditure in the total cost of 
production. So a low coot technology is to b© 
developed.
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rnoaoogea eaeulenta is normally planted at a 
spacing of 0*75 m# The influence of seed else on 
planting geometry da to h© studied to aalce the 
cultivation mono economical.
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APPENDIX I
Meteorological data for the cropping period (1982) and the average value for the previous nine years

Standardweek Period Total rainfall (mm)
A T "

Mean maximum Mean minimum Relativehumidit? Relativehumiditymaximum, minimum Q numiaity numiainy
temperature ( C) temperature ( C) Forenoon 19&V Afternoon (&) A § A B A B A  ~"~6;

13 Mar 26 - Apr 1 - 8.4 32.7 31 .2 25.1 24.9 73 77 72 69
14 Apr 2 - Apr 8 - 20.5 33.4 32.7 25.4 24.7 75 76 71 68
15 Apr 9 - Apr 15 20.0 27.2 33.0, 32.2 25.7 25.2 95 . 78 73 72
16 Apr 16 - Apr 22 28.0 14-8 33.7 . 31.9 25.1 25-3 77 80 69 70
17 Apr 23 - Apr 29 48.1 23.4 33.2 32.4 25.6 : 24.9 74 81 68 69
18. Apr 30 - May 6 24.0 23.9 32.6 31.6 25.5 25.9 73 78 70 68
19 May 7 - May 13 5.0 54.5 32.7 51 .8 24.8 25.6 80 81 71 75
20 m y 14 - Kay 20 - ' 23.5 32.2 31.7 24.6 24.8 84 83 73 72
21 Mky 21 - May 27 31.0 3.5 32.2 30.5 24-8 24.9 85 . 84 71 69
22 I*Say 28 - Jun 3 100.0 62.9 29.7 29.4 24.0 24.2 90 89 83 85
23 Jun 4 - Jun 10 109-0 76.9 29.5 29.2 23.5 23.3 92 93 84 86
24 Jun 11 - Jun 17 31 .0 65-4 29.5 28.7 24.1 24.3 85 85 82 79
25 Jun 18 - Jun 24 112 .0 30.0 29.9 29.9 23.5 24.5 93 90 81 78
26 Jun 25 - Jul 1 18.0 33.5 30.4 30.1 23.7 23.9 89 89 83 82
27 Jul 2 — Jul 8 6.0 21 .0 29.7 29.8 23.5 23.6 88 91 79 80
28 Jul 9 - Jul 15 1 1 .0 29.2 29.7 29.8 22.9 23.1 85 90 80 79
29 Jul 16 - Jul 22 26.0 16.0 29.2 30.1 23.4 23.7 89 89 81 78
30 Jul 23 - Jul 29 8.5 41.4 29.6 30.3 23.4 23.2 88 91 79 77
31 Jul 30 - Aug 5 12.0 8.5 28.7 28.4 22.8 21 .7 92 91 84 79
32 Aug 6

'
Aug 12 3.0 15.7 29.4 29.1 22.7 21 .9 89 90 76

Contd..••
78



I'feteorologlcal data for the cropping period (1 982) and the average value for the previous nine years

Stan
dardweek Period Total rainfall (can)

Mean morimum . temperature ( C) A ■ 3 3 ^

Keanminimumtemperature
“ X ---------------

21
Relative humldi 

forenoon “ X

Relative 1 humidity Afternoon (%)A ' B
33- A u g  13 an A u g  19 7.0 31.8 29.1 28.9 22.8 22.9 90 95 85 74
34 A u g  20 at* A u g  26 5.0 41.9 30.1 31.0 23.4 23.4 74 93 70 71
35 Aug 27 - Sop 2 18.4 31. t 30.4 23.8 23.6 84 93 73 76
36 Sep 3 - Sep 9 "  - 15.7 32.1 30.6 23.7 23.6 81 92 71 78
37 Sep 10 - Sep 16 - 16.0 30.8 30.1 23.3 23.6 83 92 73 71
38 Sep 17 — Sop' 23 3.0 19.0 30*2 30.6, 23.8 23.6 82 91 74 68
39 Sep 24 - Sep 30 7.0 20.1 30.7 30.7 23.6 23.1 82 88 73 67
40 O o t 1 - O e t 7 10 .0 23.4 31.4 30.8 22.8 23.0 82 91 71 64
41 G o t 3- O o t 14 72.0 19.3 30.9 3K9 23.3 24.1 87 87 65 72
42 O c t 15 - O c t  21 30.0 50.5 31 .4 3 1.6 23.9 23.8 82 86 66 70
43 O c t 22 * O c t 28 24.0 60.1 31.4 31 .7 23.2 23.7 81 85 72 73
44 O c t 29 - H o v 4 62.0 95.3 30.3 30.6 23.6 23.1 92 92 87 81
45 N o v 5 - H o v  11 25.0 73.9 31.1 31.6 23.8 21.9 85 91 78 72
46 Bov 12 «*» B o v 18 6.0 81.1 31.5 31.0 24.0 22.5 85 88 77 71
47 B o v  19 - B o v 25 - 29*6 31.5 32.6 24.0 22.8 83 92 76 65
43 B o v  26 - Dec 2 3.0 17.3 30.3 30.6 23.2 21.9 86 90 71 62
49 Dec 3 - D eo 9 4*0 3.4 32.9 32.1 22.0 22 .6 80 81 58 61
50 Bee 10 — Doc 16 — 6.3 31 .0 31 .8 22.4 22.9 80 89 59 66

A — Cropping period B - Average for nine years



APPENDIX XX

Analysis of variance - Germination percent ago(after tmnoforraation)
Wasr square

Source dx
15th day 22nd day 29th day

Block 2 35.52 8,70 ■ 14.83
Between 
seed sises 
(A) :4\, 204.93* 607.41** 274.46**

Within seed sices 38 63.85 43.01 49.94

, * Significant at 5 per oent 
■** Significant at 1 per cent

APPENDIX H I  
Analysis of variance - SLength of vine

Mean squareSource df ■■■■■■ , »■ ■...  - —— - ... ■ . .
9th day 150th fey 210th fey

Block 2 7.37 16*80 6,13
A 4. 12.39** 14,82 11.45
B 2 5.61 1 ,26 0.70
A as B 8 5.73 1.45 0.13
Error 28 9.23 5.84 6,44

** Significant at 1 per cent



appendix nr
Analysis of variance - Number of leaves

Source df
Mean square

90th day 150th day 210th day At' harvest
Block 2 7518.06 6080.42 9668.82 4741.13
A 4 41790.97** 84730.97** 70917.06** 81083.01**
B 2 1752 .-27 10882.82 1166.16 25085.99
A x B 8 392.52 880.85 2051 .74 811.33
Error 28 712.73 13324.45 12459.22 11399.69

** Significant at 1 per cent

APPENDIX V 
Analysis of variance - Deaf area index

Source df Mean square
90th day 1 50th day 210th day

Block 2 0.52 . 1 . 1 1 0.79
A 4 3•57** 4.85* 4.54
B 2 0.24 7.10 6.34
A x B 8 0.69 9*40 0*06
Error 28 0.35 1.31 1.16

** Significant at 1 per cent 
* Significant at 5 per cent



Source df Ilean square

mock 2
A 4
B 2

A s  B 8
Error 28

** Significant at 1 per cent

APPENDIX VII 
Analysis of variance - Subor yield per plant

APPENDIX VI

Analysis of variance - Eus'bes of tuber per plant

Source df Mean square

mock 2 3.48
A 4 1.72**
B 2 1.98
A a B 8 . 9.42
Eoror 28 1.6 7

96.31
127.0©**
8.65
2.21

16.84

** Significant at 1 per cent



A P D B B 3 3 I X  V I I I

Analysis of variance - Dumber of marketabletuber per plant

Source df Mean square

Block 2 101.33
A 4 70.87**
B 2 9.97
A s B 8 1.41
Eero r 28 1.31

#«• Significant at 1 per cent

APPBJDXX IX
Analysis of variance - Weight of marketable tuber per plant

Source df ffean square

Block 2 0.32
A 4 1.47**
B 2 1.94
A x 3 8 0.72
Error 28 0.17

** Significant at 1 per cent



Analysis of variance - Percentage weight ofraarketable tuber per 
plant

APPENDIX X.

Source df Mean square

Block 2 48.65
A 4 47*51
B 2 . 46.14
A x B 8 7*88

Error 28 20.55

APPENDIX XI
Analysis of variance — Length of tuboro

Source df Mean (square

JXLock 2 8.25
A , 4 ' 22.35**
B 2 5 .12

A x B 8 7.41
Error 28 2.02

** Significant at 1 per cent



APPENDIX

Analysis of variance - Girth of tubers

Source Of Ilean square

Block 2 0.27
A : 4 45.34**

. B 2 5 .11

A x B 8 6.60

Error 28 2.73

** Significant at 1 por cent

APPENDIX XIII
Analysis of variance - Yield of tubers / ha

Source df I-Iean square

Block 2 64*79
A 4 469.10**
B 2 19.99
A s  B 8 1.61
Error 23 10 .12

** Significant at 1 per cent



APPBHDIX XX7
Analysis of variance - Total dry natter yield

Source df
Mean square

90th day 150th day 210th day At harvest
Block 2 2.28 3.85 5.43 16.11
A 4 2.55** 21.23** 75.15** 84.18**
B • ' 2 0.32 8.24 5.07 8.47
A a B 3 3.00 6.08 3.61 0.59
Error 28 7*28 2.45 3.92 6.05

** Significant at 1 per cent

APPBIIDI3C XV

Analysis of variance - Bulging rate

Source df Mean square

Block 2 0.52
A 4 3.11**
S 2 0.30
A X B 8 0.16
Error 28 0.27

* * Significant at 1 per cent



APPENDIX XVI

Analysis of variance Utilisation index

Source d£ Kean square

Block 2 0.54
A 4 6.53**
B 2 O.Q3
A 2 B 8 0.50,
Error 28 1.57

Significant at 1 per cent

APPBJ7DIX XVII
Analysis of variance - Starch* protein, and crude fibre sugar

Source df Efean square
Starch Protein Sugar Crude fibre

Block 2 0,67 9.41 0.00006 0.15
A 4 0.41 1.92 0.0001 0.16
B 2 505.27** 1 .3 1* 0.0450** 0.02
A s S  6 5.21 0*13 0.002 0.49
Error 28 4*59 0.45 0.0001 0.26

** Significant at 1 per cent
* Significant at 5 per cent



APPENDIX XVIII
Analysis of variance - nitrogen uptake

Source df ■
Mean square

90th day 150th day 210th day At.harvest

Block 2 36.57 14.81 516.45 1281.35
A 4 498.74** 1471.02** 2165.29** 2248.59**
B 2 143.49** 114 3.86** 1726.88** 1971.35**
A x B 8 13.73 54.52 46.40 63.22

Error 28 24.75 69.81 128.08 250.13

** Significant at 1 per cent

APPEBPIX XIX 

Analysis of variance - Phosphorus uptake

Kean square
Source df —  ............ — — ......... -90th day 150th day 210th day 253rd day

Block 2 0 .12 7.85 8.71 32.43
A. 4 24.49** 220.04** 475.56** 434.72**
B 2 1.90 60.85 41.57 81.79
A x B 8 0.39 7.65 5.67 7.00
Error 28 1.32 28.20 30.34 42.33

** Significant at 1 per cent



APPENDIX XX
Analyois of variance - Potassium uptake

Source df Mean square
90th day 150th day 21Oth day At harvest

Block 2 . 39.95 ; 13.H 389.82 1333.37
A 4 235.80** 1461.70** 3633.11** 4373.16**
B 2 42.13 525.92* 62.00* 1044.89
A x B ' 8 189.84 23.30 54.83 67.19
Error 28 33.22 138.42 129.76 393.32

** Significant at 1 per cent 
* Significant at 5 per cent

APPEIJBIX XXI
Analysis of variance - 2otal nitrogen in soil

Source

Block
A
B
A x B 
Error

df Kean square

2
4
2
8
28

5139.50 
68269.80 
14973.20 
128019*15** 
32411.62

** Significant at 1 per cent



APPSTIDIX m i

Analysis of variance - Available phosphorusin soil
Source df Moan square
Block 2 17.02
A 4 119.34
B 2 75*28
A r B 8 55.01
Error 20 32.80

APPBflBIX XXIII
Analysis of variance - Available potassium

in soil
(■■■MaMMMIIiMaiMMIMHMMIMBIMimMMMMHtMMaiMiMaHaMW
Sour a q df Kean square
Block 2 72.70
A 4 120.95
S 2 131.91
A s B S 100.31
Error 28 75.IQ

APPENDIX XXIV
Analysis of variance - Vfetor stablo aggregate of soil
Source df Mean square
Block 2 26.45
A ■ 4 7.52
B 2 5.60
A x B . ,B 2.95
Error 28 4.54
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ABSTRACT

An experiment was conducted at the Krishi Ylgyan 
. Kendra, IHtranlketan, Vollanad, Trivandrum District, with 
the objective, of finding out the optimum seed else and 
fertilizer dose to Dtoecorea esculents. The seed elzea 
of 50 g, 70 g, 90 g, 110 g and 150 g with a variation of 
- 10 g and fertilizer levels of 60 : 60 s 90, SO t 90 t 120 
and 100 i 100 I 150 kg SPK/ha wore tried in a factorial 
randomised block design with three replications.

The seed size of 150 g wao found to be superior In 
increasing the germination percentage, and growth characters 
such as length of vine, number of leaves per plant, XrAX.
The yield attributes such as number and weight of tubers, 
number and weight of marketable tubers, length and girth of 
tubers, total tuber yield/ha, tuber bulking rate, utilization 
index and dry matter production were also found significantly 
highor in plants developed from seed sizes of 150 g.

The fertiliser levels had no influence on growth 
characters, yield attributes and yield•

The protein content of tho tuber increased significantly 
by the application of 100 s 100 s 150 kg EJPK/ha, while the 
starch and sugar content increased to the maxiirnim by the



60 s 60 8 90 kg HFK/hn. (The seed else had no influence on 
any of the quality characters.

Crude fibre was not affected by seed sizes or fertiliser 
level*

Uptake of nitrogen, phosphorus and potassium wore 
influenced by the seed size of 150 g during all stages of 
growth. .

She highest fertiliser level influenced the uptake of 
nitrogen during all stages of growth while uptake of phos
phorus was not at all affected by the fertiliser level*
In general fertilizer levels had no effect on the uptake of 
potassium.

HPK content of soil as well as soil aggregation were 
influenced neither by the seed size nor by fertilizer level.

The economics of production reveals that for Dioscores 
esculenta, a seed slse of 130 g fetches a net profit of 
Es. 5241.70 and a fertiliser of 80s 80 s 120 kg IWK/ha, 
fetches a total profit of Ea. 935.t0/h&*

The study indicates that taking the production prti
economics into consideration the seed size of 150 g - 10 g
and a fertilizer doa© of 80 s 80 s 120 kg UPK/ha will bo
suitable for Dloscoroa esculenta for lotcritic soils of * 
Trivandrum District • , '


