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INTRODUCTION



IHTROTUCTION

Tropical root and tuber crops form an important group
of oubsistance food for millions of people, especially to
thooe 11x;1ng_ in the_ tropionl end sub-tropical cones, They
-alac form tho most important food orops of mam, second to
cereaj.a and grain legumes. These CXops possess an unique
capaocity of utilising the solar radistion %o & greater extent
for tho synthesis of carbohydrates and store them in tho
form of ﬁndergmund tubors, The importonoe of those cxops
is evident from thelr world coverage of 48 million hectares
(Ghoeh,1983). Since they are well cuited %o cmall and
mrgixﬁal holdings end come up woll even in comparatively
poor lands and 4o not require intensive cara, tro'pice_a.
tubsy crops kave good potontial in o country like Ind4e
where more tiaan 70% of tho farmers bslong to crnll and
mrginal categories. In Indias they occupy an area of
5 million hoctares, produeing about 16.4 million tonnes of
tubera anmually (Nayar and Naiw, 1983), The tropical tuber
oxops includling cassava and sweet potato zccount for hanlf
of this ares end production. Though ozact aren and production
figuren for the other tubsr crops ars not évauable, they are
being oultivated throughout Iandia, These include the yams
(Bioscoren app.), aroids (Amorphophallus, Colocassia, ota.),
colous and arrow roots which are grown in homesteade or in
Tragmented holdings under mized and inter cropping oystem,



.Among the troplcal tuber orops, yams provide the
staple~food stuff for milliona of people in mony tropical
and even some gubtropical countries; they arc the ascondary
food for many millions more. Aparht from the yoms that are
cultivated as food erops, wild yam formsreliable standby
%0 & large human populatién during the poriods of famine or
sonrcity.  In recont years some of fﬁe yamg haove aleo been
prévi&ing useful phanmgceuticalmy éottve nompoﬁnda t0 modern
medioines,ﬁs they do to traditional medicine for centuries
vast. The importont part of the troples where yams are
'dulttvaﬁed ere West Afrleca, Japan and 6deania and the
Cariﬁbqant |

o the nutritionict or food solentist, the yems 1ike
other root or fuber crops are aénroh or carbchydrate foods.
Such foods cre usually conoumed in largs quantitiecs and
provide the greater éart of tné‘calqziiie intake, mThé yans
in mst part of tﬁe world where they are extensively used
aceﬁpy & plaoce comparable to that of patotoee'oé aven better
than that of wheaten bzcéd, in the diets'of tomporate
_ cuuntxieéa Im.namy“regiong vwhere the yams exe major food
czops, they play anr important part ﬁot'only in matrition,
but aleo in the cultural Iife of the people.

0¢ the many edible yams found in the tropies the
lesser yam Diogcoresn egeuionte (Lour) Durk, ranks third 4n



produetion and utilisation, .Same of the characters of the
yan recommended 1t for wider planting, but it also have
soveral disadvantages, which night 1imit its potential as a
cormercial crop (Martin, 1974).

Among the minox tuber crops, Dioscorea sasculenta is
an important one, grown oxtensively in most of the homestend
gardens in Kerxsla, It is commonly known as Cheruld zhanom,
Cheruvallykizhanm, Nanakizhansi, lesser yam or chinese yan.

The total area and production in Kerala are not correcily
eotinated since its cultivation is mostly restricted 4o
homesteada.

The average yield of the lesser yam in Korala ig only
avound 15 t/ha, The yield is very low axd it cam be cone
siderably enhenced with the use of improved varioties and
crop managenment proactices. Research work in minor tuber
crops in Kerala 18 meagre avd for Bioscoren esculents only
very little published data are available rogarding the
various agronomic practices. Though a nurmber of agronomic
problems are requiring invesﬁigatibne. irmediato attention
is to be focussed on the influence of size of sved raterisl
_ and nntr;tional lavels on the yield and quality of the dubers.

Enyi (1972) reported the bemeficinl effects of size of
planting material on the yleld of this erop. landal et sl.
(1969) found that in Dioscoxrss goculenta the yield increased



progreasively with the increase in nitrogen appliocation up %o
80 kg ¥ and 120 ke Eé@/ha. but decreased with furthor increase
of nltrogen or potassium. Since the research findings about
the relationship of sizs of soed material and wmtritionsl
level on the yleld of this crop ere not availlable, the present
invemtigation was undertaken with the following speeific

objectiven.

1. To fiz the optimum size of meed matorial of
Dioscores esculenta for planting

2, To fix the optimun dose of N, P and K for
‘the crop
5+ To find out the effeqt of major nutrienis on

~ growth, yield and quallty of tuber of D, gaculenta

4. To study tho upteke of N, P and K nutrients by
the orop ‘

5. To study the economics of production of

2. gsculenta.
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REVIEW OF LITERATURE

| Yams (Diomeoren opp.) are being grown in many parts
of Indla. It seemg that only vory limited works have been
dons on this erop and data available on its monurinl requiro-
nent and effect of secd size or the yilsld are meagre,
especially fox leoser yamo (Dioscores esoulentn). However,
the significance of fortiliser application and the use of
bigzer sized meed mterial in increasing the yield, on
other specles of yams like Dioscorss ggggndgta andgniosgoreg
‘,g;ggglﬁéve been brought out by experimenfa condueted in
Africa and othor counitrien. The review of works done on
theoe mepects on poiato, colows, colocasia, cocoyam,
" amérphophalud and sweot potate along with the works done
on Dicscorea spp. is ziven below.

EFFECT OF NITROGEN

1. Growth characters

e’ th of vine -

Dabey end Fhardwaj (1971) noted thet nitrogen inereased
plent height 4n potato. Fleld 4riels conducted by ‘Frishnappa
and Shivesankera (1981) with poteto, ov. Euferd chandremmil
also revealed that application of ni-ﬁ;régen increased plant
helegnt aigniﬂcantiye | |



b lumber of leaves

Geetha (1983) obaerved that nitrogen at the rate of
120 kgp/ha gave the maximum number of loavos at all stagoes
of growth in coleus,

c. Leaf area

Enyi (1970) in his trials with Chinecse yama (Dloscoren
egonlenta) chowsd that nitrogen had positive effect on leaf

area development and mean relative g:.jmrth rate,

Azik (1976) reported that the plants receiving
80 1b NW/aore (90 kg/ba) hod marimum leaf area per plant,

in-D. goyenensig.
2. Jigld & nd_yield attributes

&. Size and number of inbers

Dasgupta and Ghosh (1973) did not obiain proportional
inerease in the slze of tuboxe in potato. Nitrogen applica-
tion in general was found to stimmlate the initiation of pore
tubere of blgeer size in each varioty tried.

Shulla end Singh (1976) zeported that increasing nitvogen
ratea from O to 75, 150 and 225 kz/ho increased tuber grade
in poté,to.



Talleyrand and Iugo Lopoz (1976) conducted trials in
potato ueing 0, 10, 20, 40 ard 50 kgp/ha. Highest marikaetoble
tuber yield (146 %/ha) wae obitained from plote applied with
40 kg N per hectore.

In coleus the application of niirogen at the rnte of
90 kgfhe gave the highost porcontnge weight of marketoble
tubecr (Cectha, 1983),

Pe Tigld of tudber

Coursey (1967) otated that nitrogen generally appenred
fo be the limlting factor in inereasing the yanm yield,

3ubay and Bhardwaj (1971) dn o fertilicer ¢$xlal on
votato found that nitrogern increased the fresh and dzry

wolght of tuber per plent compored %o those in control.

Daggupte end Ghoch (§1973) rovealed that increasing tho
rate of nitwogen from O to 200 kg/ho applied in addition to
a basal drcesing of 89 kg 9295 + 68 kg K,0 /na produced a
lipear increase in tuber yield of potato cultivara.

Aduayl end Okpon (1980) fron the investizations on
yams in Africa, found $hat 200 kg I/ha gave the highest

yicld in white vanr (Dioscoroa rotundata).



Geetha (1983) oboerved that nitrogen at the rate of
60 kg/ha wvag sufficlent bo produce higheet tuber yicld per
hoetaro in coleus,

3+ Total dry matter nroductkion

¥andal et a}. (1969) observed that the percentage of
dry matbter was not much affeected by varying levelo of
nitrogen application in Dioscorsa eseulenta.

Singh gg_g;,'(tgsg) repbrted that in colous dary
mattor content 1hereamad with increase in nitrogen level
up to 60 kg/ha.

' Ggethﬁl(igas) Pound that'nitrogen at the rate of
60 kg/ha was sufficiocnt to produce highest dry matter
yield in coleua, |

4. Quality of tubers

Singh et a1. (1969) obtained the maximum carbohydrate
and crude protein in coleus by the application of 40 and
80 kg H/ha respectively.

Wilcox and Hoff (1970) showved that 84 kg W/ha, could
_increase ervde protein content in potato tuber Lrom

9«5 por cent to 12.6 per cent, while the net inoroase of
crude protein was from 22% to 250 kgfha.



Aocording to Verma ef nl. (1975) there)was negative
Ainear reletlonchip between nitrogen content and sbtarch
content in potato.

Shukla snd Singh (1076) stated that incressing the
nitrogen applioation, increased tuber protein content bhut

deorensed starch content in pointo.

Vensch end Hunniue (1980) alco noted that starch
content was ﬁnchangad or slightly decreaséd by ﬁigher rates
of nitropen, vwhile it incrensed the protein content by
. 15 %o 90 per cent. |

Geathe (1983) found that application of nitrogen af
90 kz/ha, affected atorch contént, vhile improved protein

content in eolous tubers,
5. Hitrozen uninke

Rao and Arora (1979) obsorved that inorease in nitrogen
rates, inerecaced the totsl nitrogen uptuke and tuber nitrogen
content in pctato.

Gectha (1983) observed highest nitrogen uptake by
¢oleus with 120 kgz/he.
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EFFECT OF PHOSPHORUG
1. X2cld and vield attribuies

Coursey (1967) reported that there vwes no general
reoponpe toe phosphorus Jeritilization. He olso found in
e number of teials thoe use of phoaphorus actually causged

8light denression in yicld of yams,

Sobulo (1972) observed that phosphorus geemed %o

increase yleld of yam only in soile very liow in phosvhorus,

Obigbesan (1973) while working on yams, observed thot
there was a positive recponee foxr phosphorus amplication in
yield.

Perumal (1975) observed that phosphorus Fertilizing
initially increased the yield of large and small grade of
tubers, but furthor applicotion increcececd the yield of emall

tubers in potato.

Holr and Mohon Humar (1976) ohserved thet the applico-
tion of phosphorus at the rate of 80 kg/ha gave significant
increage in the yleld of Dioscoren plaba.

An increase in yield of potato was noted by Varshog
and Singh (1978) by the increase in the auantities of applied
phosphorus during rabl 1968-65,
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HKapeglo gt al. (1980) observed that the woight of
narketable tubers of yam was significantly improved by phooe

phorus apprlication at 25 kg/ha in Dioscoron rotundats.

Tyonga (1962) while working on the role of applied
phosphorus on the yield of yam (D. xotundata) found that,

generally there was no wesponee to phosphorus.

&oag gt al. (1980) from their investigaiione on the
phosphorus reguirement of yam (D. potunfata) found that
1% had a positive response on yield.

2. Quality of tubers

Shyu and Chong (1978) reported that root proteia in
. Dioacorea alata incrensed from 11.30 per coent withous

applied phosphorus to 12,13 per cent with 100 kg'Paos /ha.

Solle (1980) reported that stareh yield in potato
increased by 31 per cent by the applictotion of 120 kg

3 Phosnhorus uptake

Fvenov and Iapa (1980) fron the 1hvastigation on
potato found that uptake of phosphorus by tubers was
highest from flowering otage to initiation of drying of?



of leaf, The uptake of fortilizer phosphorus by shoot
wvaos higheat at the flowering otoge. Increasel rate of
phosphorus increased its uptake by plants,

EFPECT OF POTASOIUH
1. Growth charaeciers

Ruseel (1973) atated that adequate supply of potassium
in the leaf is brobably easential for the photooynthetie
proceass %o go on officlently. Potassium acts as a corvective
to the harmful effects of nitrogen and 1o therefore often
. required for cropas receiving hish levels of nitrogenous

nanures,

Geotha (1983) observed that poitassium Pertilization
infinenced the maxioum number of leaves and maximum LAX
at 60th day after planting, in aclous,

2. Y1eld and viald attributes

Coursey (1967) stated that a goneral overall response
to the lower rates of potassium application was odbiained,
but higher rates usually had 1ittle further effects on yem.
Hia findings were further confirmed by tﬁe workae of
Sobule (1972); who clso observed that response to potaseium
seemed to be related to the parent matoriel from which the
801l vas formed, -



13

While revicwing the works on yams, Obigbesan (1973)
stated that, application of 30 1b Xy0/acre (33.6 kg/ha)
inereased the yield of yellow yam (D. coyenensim ) B:i? 335%

2 compared to 21% yield inecrease in' D.potundata, It
reguired 50 1b Kaolacre (56 ke/ha) to givo a comparative
increase (58%) in laiter variety, while D. zokundafs con-
tinued to respond te additional cupply of poiassium up to

70 lb/acre (78.4 kg/ha); the D. goyenenoig falled to respond
. appreciadly to auwy higror doces than 30 lb/aere (3346 kg/ha).
At the pame time chinese yam (D. gaonlents) responded highly
to potazsium application of 148 1lb/acre (165.76'5!3‘/53) but
the yleld of white Iisbon yam (1. glata) was uwnaffected by
potash fertilimation.

In an oxperiment with potato, 1t was reported that
high application of potassium was found to improve iuber
efficiqncy. Higher tuber efficiency wae given by 80 and
120 ko X,0/ha and gave migificantly higher rate of bulking
over others (Shulla and Singh, 1975).

Sherma ¢t gl. (1976) reported that applicd potassium
increased yield of layge 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
increaned the tuber yield of coleum by 627 ke over the sane
~ applied et 40 kg/ha (Anon., 1978).
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Oawueme (1978) roported that in gonernl, yans
responfled well 4o potassiun fortilisation.

Vorna and Orewal (1979) got Incrcosed itmber yield in
potato mainly by incrensing tuber size by poteosium fertili-

zation,

Higher peroentage of markeotableo tubers was obtained by
potasoivm fertilization to Dioscorea spp. (Obigbesan st ol.,
1982).

Geothn (1983) obzcrved that for the production of higher
weight of tubers £s well as marketablc tubers per plent ond
for getting higher yields in coleus, potosoium at the rote
of 60 kgfhe end 120 ko/he respociively, wvere necded,

3. Doy matier production

Obighbooan (1973) obsezrved that potassium application
inerensed the dry matter content of Dloseorea zotundata.

4. Suelity of tubory

Fandel gt al. (1989) observed that in Bioscores ssenlenta
the mzirun stareh and protein contents were obiained by the
application of 120 kg K20/ha ani 40 kg Kéﬁ/ha resgpectively.
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oéigbmaan (1973) reported that pobassium epplication

increased the starch content in Dioscoren zotundain.

| Fonrad and Barncet (1976) oboerved that potassiun
inereased the starch content of dubers and sugar content
of roots in sugar beet., The pocitive gffect vas not alwvays
obeerved and Qeponded much on the crop yieldAand all

degrees of potassium deficiocney in soil.

Foir and Mohan Bumaer (1976) did mot Pind any eifeet

on tho othroh content in Diosoores alaio by levela of

applied potassium fertillizer.

Shyu and Chong (1978) observed that in Dloscores alata
the root protein content decreased from 12.84% to 11.67%
and 12.32% with 0, 50 and 100 kg-Kaojha, respoctivoly.

Geetha (1983) found that applicetion of potaseium at
the rate of 80 kg/ha gave increased siarch content in
colens., Ohe aloo found that the poteesium fortilisation

had no e¢ffect on protein contont of tubers.

- 5. Potassium untoke

Goetha (1983) oboerved that, in coleous, difforent
levels of votassivn praéueeﬂ sigrificent effect in potasoiunm
uptake, the maximum belng a2t 120 kg/ha vhich was the hichess
leoval of potassiue tried. She also found thet o declining
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trend in potasasium uptake wiih the decreasing rato of

potassiun application

EFREQT OF COMBINED APPLICATION OF He P AND K
1. Growth charachtens

Kamel (1975) reported that phosphorus and potessium
d@eficiency in soll docreased leaf area in poitato. Applied
puﬁassium increased growth of plént, leaf ares duration,

rhotosynthetic activity of loaves and tuber yields.

Azih (1976) revemled that in yenm (D. coyenensis) the
moxzimun leaf area per plant was found in plants recelving
80.1b (B89.6 kz/ha) nitrogen and 160 1b (179.2 kg/ba) potaseium
per acre, This was followed by plants supplied with 80 1b
(89:6 kg/ha) nitrogen and 80 1b (89.6 kg/fua) potaseium per

agcre

Salev (1978) found that leaf area per plent increased
with Increase in the rate of applied 5P and NPE in potaﬁo;

2. Yield and yisld atiributes
8. oize and nutber of tubors
Application of 120 1b W + 90 1b P,0, + 60 1b K,0/zcre

(134.4 & + 100.8 PEOS + 67.2 KéO Kgfba) produced the raximim
number of 'A' grade tubers in potato (Mish gt ml., 1974).
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Similer observations werc aleco made by White gt sl, (1974),

Gupta and Saxena (1975) stated that increasing nitrogen
ratos from 0 to 240 kg/ha increassd the percentage of lorge
tuberas in potato, while application of 60 to 80 kg Paoslha
had no effect on the ylold of various grade of tubers,

Loue (1979) pointed out that nitrogen and potassiun
fawtilizars, increased the olze of tubers but deerensed the
dey matter content in potato,. ‘

Eapsglo ot £i. (1980) observed that = combination of
FPR 45 3 0 3 30,30 ¢ 25 1 50 and 90 ¢ 50 1 30 kg/ha produced
-marketable tubezs of 38.43, 54.03 and 34,28 4/ha roepeciively.
Hg also noted that nitrogen and phosphorus application
méauléed in significontly largo tubexs. The welght of
marhetable imbers also significantly improved by phosphorus

application at 25 kg/ha, in D. gotundats,

Geetha (1933) found that in coleus highest mrketabls
tubors were obtained by nlirozen and potasoium each at the
»ate of 120 ka/ha,

be Yicld

Applica.t:lon of ammnium salphate at the rate. of 6 cwh
per acxre ('?63.6 kg/ha), 5 months after planting elong with
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tﬁe application of phosphorus or potosoiun as basszl
dresoing, gave an inorenme in the yicld of white yam
{Dioseorea zotundata) from G.4 tons/acre (16 t/ha) to
8.3 tonmfacre (20,75 t/ha) (Chapman, 196%5).

Fandal st pi. (1969) found that the tuber yiscld in
Dioscoren esculonta incrensed progressively with the
inereass in nitrogsn applicetion up Yo 80 kg/ha aund
potegpium at 120 ke/ha, but declined with further

increase of nitrogen and potaosium.
{

Ferguson andudynes (1971) oboerved that there was a
rocponse to low rate of potasaiun end phosphorus with no
apporent yield effect. They aloo noted that there ﬁere
differences between Dloscores gsenlents and D, alata in
rosponge to nitrogen end -potessium,

Mara and ¥ohenty (1375) obtained highest yield of
tubers when potato vardety Eurfl-Sindhuri recoived 150 kg

Azin {(1976) reported that nitrogen depressed the
yield in yams when it was combined with potassiun at tha
highest; ':l.eva;l.e. A grotual inerease in wolzght of tudberas
was also noted along with the increase in nitrogen and
potassium, Maoximum welght of tubers was obtained in plants
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receiving 80 1b N (89,6 kg/ha) and 60 1b an per aore
(80,6 kz/hm). He also oboerved that application of

67.2 kg F + 134.4 kg Kzolha to yellow yam (D. coyenensisg)
gave tho highest averags tuber yield of 2! ¢/ha compared
to 16.5 t/ha without N and K,

Haie anal ¥ohan FKumar (1976) obaerved that HPK at
120 ¢ 80 3 €0 kg/be was optimum for securing high tuber
y1024 and good quality tubers from Digegoves plata.

Shyu and Chong (1078) found that tubor yield in
D. alats inereased with increaning rate of both P and K,

Ioue (1979) roported that the maximum tuber yisld
in potato was obtained with an dpplication of 252 kg Kaofha.-
Pooltive nitrogen and potassium interaction genorally
occurreds <the optimum rate of nltrogen boing approximately
150 kg/ha.

Rapeslo et al. (1980) found that the yan (Dioscores
rotunda ov, ngglko) reaponded siznificantly to high rates
of nitrogen (90 kz/ba) and low rate of phosvhorus (30 kg
9205)_ in 20ils low in theseé nutrients, indlcating the high
nitrogen but low phosphorus reguirement of yam plont,
Sirilerly potassium applied at 30 kg/ha wan moxre beneficial
than high ratos in potessium deficlent soil,
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Patel and Patel (1980) hed shown that potato ylolds
wore high with 150 oz 200 kg/ha ench of N, P205 and K20

with no significont difforence botwoen those two rates,

Iyonga (1982) veported thot yﬁm opecies and varleties
have baen Zound o0 rogpond differently to nitrogen ferti-
lizera, The findlngs on yan regponse Yo phosphorus have-
not bosn consistent dut ho stated that 1f FPK has bheen
dndiciously wsed, positive resulbéo could be obhainced,

J. Hubrient unoioke and anality of tubeors

Sovulo (1972) estimted thet & yam crop of 26 tomnes/ha
roemoved 133, 10 and 85 kg/ha of nitrogen, phosphorus and
potasaiun rospectively.

Vardis {1973) vevomled that nitrogen fortilisation
'ﬁg potato inerecased the upinke of K, P, X, Ca and Mg,
Phoopheorus epplication inerezged the uptale of H, X, Ca and
Mg. Potossium application had no effect on P or X uptake
but the uptake of P wasg reduced by & heavy NPE anplilccotion.

The concentratlion of P in yom tuber in reolation to
other nutriente was ab higher lovel indicating that relativoly
more P was translocatod in the tuber than othor Loma, ¥ and K
were the post imporiznt nutrionis removed from tho s0il and

deposited in the tubers ond the mognitude of pemoval depended
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~upon the yleld as well ae yom specles, The mesn nutrient
zomoved por tonne of dry matter produced by Dioscorea alaia
was 14.2 kg H and 17.9 kg L and by D, coyenensis 9,0 kg ¥
and 11.9 kg K, whereas D. rotundete cultivars removed 11.5
to 12.8 kg W and 12.7 to 14.7 kz K. Bat the mean asmount of
nutriants romoved per metric torme of dry matier through
norketable yam tubers wore 14.2 ke N, 1.9 kg P and 17.9 k2
E which vas four times ae much H and atleaat twice as mch
P and £ as cassave (Obigbesan and Agbools, 1978).

Toue ($979) reported that aitrogen and potassium
removal incroased with increasing application of nitrogon
~and potassium Pfertilizers in potato.

_ Singh and CGrewal (1979) obsorved that in potato
tranclocation of nitrosen, phosphorug and potassiun to
tuberg ineremsed up to harvesting. Uptake of nitrogen and
phosphorus was highost during 30 to 60 days after planting
and that of phosphorus incressed linearly up to 80 days
after planting.

Advayl and Okpon (1980) proved that 4ncreasing
_nitzogen-feztilimation consistently incressed leaf nitrotew
nitrogon at the vegetative stsges of growth, while no cone
clotent trond wag established for lenf P4 leaf E increased
at 8 low rate of ritrogen fertilization during tuber



formation and maturntion. The tendercy for the leaves to
accunulate high levels of K in the presence of increased
application of H conld contribubte to the tmnéiiogation of

carbohydrate to the tuber in B, rotundain.

Obigbooan gt al, (1982) obamerved that nitrogen and
potasoiun constitute the major autrients removed im lerge
amounts by yous (Dioscoren @pp.). The average nutriont
romoved via the tuber ranged between 128 end 155 kg Y,
16.9 kg P,0, ond 155 to 184 kg K,0/ha. |

In on oxperimont on Dioacores esculonks 1t wae found

thet the percontage of dyy matter was not much affeetod by
vazying levols of nitrogen and podash fortilization. Thae
stdrch content chowed a dlight increase up to 40 kg H/ha
and crude protein contont increased up %0 80 kg N/ha, In
the cage of potassai’um,l gtarch content responded up to

120 kg Kaolha vhile sugar content increaced up to 80 kg
Kgofna. but the maximum crude proteln content in ‘tmbera
wag recorded at 40 kg K20/ha (Mandel ot at., 1969).

Potasoium and phosphorus application reduced protein
content and potaseium slightly incroased orude fibre combent
in potato (Constatin gt gl., 1974).

Naiz and Mohen Fumar (1976) obaserved that starch cone

tont of the tuber did not shov any significent varimtion,
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whilQ vrotein content of the tuber was found to be enhanced
by nitrogen application in Digscorea nlata.

Magur ond Dworskwoslkdi (1979) found that increasing
rates of NPK tended to decrease the starch content of potato
tuber, but increased fhe total N and protein Ii contente, .
They further observed that tubex content 02 P and ¥ were
little affected by different rates of HFK.'

Garveho et al. (1983) obaserved no éignificant effect
of fortiliser treatments on crude protein or crude fibree
| contents of eweet potato.

Geotha (1983) oboerved that the application of nitrogen
and potassium at the rate of 90 kg/ha, enhanced the protein
and stoxmch contents respectively, in colcuas.

EFFECTS ON SEED SIZE
1. Gerpination

Mother corm of gocoyam (Ianthosoma gasittifoliium)
when plented, started growth earlier than small ones or

cormels (Enyl, 1967).

| Onwaeme (1972) reported that when setts of yam
‘wolghing 56, 266 ow 392 g were sprouted in molst saw dust
and planted in field at one sett/hill, larger sotd energed
earlier than smallex ones,
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in a comparison of whole tubers, half tubers end
gquarser tubers in ﬁot&ﬁo. the whole tubers were found to
sprout earlicr and had the highest germination percentags
(Parvathikar end Bingh, 1973).

Bonerjee gk nl. (1977) found that tle muxber of potato
plants osicblished per'unit aroa inereased eignificantly with

incresse in aeeﬂ Blga, -

. Eayode (1984) obsszved that lawger setts of Digscorea
rotundata emergel earlier then smaller sotis,

2. Growth eharae#era
- ‘@e Length of vihé

‘Mathur ot Bl. (1966) roported that the heigﬁt‘of
colocagia plants/ differed significantly with the varietions
in seed size, The maximn helght of plants wap recorded
from 50 g seed weight which was the hoaviest soed used,

_The differences in tho height of potato mplant wore
found to.ée siznificant fox the diffeéant sized tubers used
1+6. whole, half and quartor sised tubers; the bigger ones
glving grecter helght (Parvathikar and Singh, 1973).
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b. Bunbor of leaves

Kapoor (1951) observed that emall tubers of potato
vhen used for planfing guve a poor folioge growbth then

larzey tubews.

In Dioscorea gpiculiflora, the numbor of leaves
produced por plant was seen directly related to the weight
of tuber plecoe used for plantingz (Preston, 1964).

In colocacia, the mumbor of leaves per plant when
counted at the optimum growth perlod showed thot peed sicze
had very 1little effect onr the number of leaves (lMathur
et al., 1966).

From the f£icld triale conducted on potato, Pando and
Iahapatra (1977) rovealed that tho mumber of leaves per
shoot was eimificantly highor in vlants derived from whole
tubero and half tubers than in plante from other typoo of
planting nmaterials,

In Dloscorez rotundata ths number of leaven was

higher for plante derived from larger tubors (Nwoke and
OIIOMQ 1978) *

¢, Ioaf aren

Lea? axrea ond LAT were found to increage with an

increope in seed tubor glze in Dicacoren egculenta
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(Enyi, 1972). FKayode (1984) slso found that larger setts |
of Dioscoren rotundata produced grextor leaf ares.

3. Y1old and yield attributes

g, Sige and mumber of tubers

In potato compecutive increase in the slge of seed-
tuber resulted in a corresponding inorease in the mumbexr of
tubexrs produced whea 5; 10; 20, %0 and 40'3 tubers were
uzsad (Kopoor, 1951). He further noted & general decline in
the sise of tubore ag the slze inecreaned,

The potato tubers praduéed from smzller sized pesds
vore found fewer in nunber, but most of them were laovger in
pime (Vaahpal ohmundrs,; 1961).

taetafoson (1068) obeorved that the size of tubors
in potato increaged with incroass in sced tuber sige. Hut,
Mlkhter Singh et al, (1971) reported an inverss relationship
betweon the seed size at planting and tuber size at harvest,

Enyl (1972) obsecrved that the ware sised tubers
(85 & and above) tended to decrease with tho decrease in
size of metts in Diosgoven gaculenta, ILarge sotts produced
significantly grenter quantity of ware fubors then amail
sotta. He also noted that the totol dry matter accumulation “
increased with the increase in sett sisze.
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Gurnan (1974) noticed that in Dioscorea rotundaia,
the nupber of tubers per plant incrensed by inoreaning the
patt welght from 203 $o0 608 g, But this hed ne effect on
the average weisght of tubers produced.

Yurr (1974) roported that the total numbor of potato

tubors increased with incroasing ceed sigo,

In Amorrchorhallue (elephant=foot yam) use of bigpger
seed asize of 1500 g did not proporitionally increase corm
yvield as compared $o0 emaller goeed corm of 500 g (Anon., 1978).

Humber of tubers of Digscorea rohmdata was aleo higher
for plants derived from largor soed tubera (Hwolke and
Omn}:ﬁﬂ) F 1 978) *

Omwuene (1980) reported thot large tubars, only
could be grown from larser setts in yam,

b, Yield

Agardah and Saptuarishi (1951) observed than an
increase in the yield 6? pétato with an increaﬂ@'in the
sige of seed used. Eapoor (1951) also veported that potato
yleld wvas closely associnted wlith the size of geed tuber,
Patil (1961) elso obsezved & divect correlation between the
total yileld and the size of tho aseed in patato.
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Preston (1964) observed that the woights of buber
pleces uged for planting were dirsctly relnted to the sube

gegquent tuber growth and yileld in Diggcores gpiculiflorn.

Coursey (1967) who reported that there is generally
an approzimately direct relatiounship between welght of the

se¥t used and the yicld produced in yams (Dioscoren spp.).

Tho marketcble yiold of potatoes obtalned by planting
whole fubers wag found 0 be otatistically the same as that
ohtéined bﬁ;ﬁlanting basal helves of tubers and higher than
that obtained Ly planting ohly other tuber parts (Forti, 1967).

Gustafoson (1968) reported #unt in potatocs for a
given geed rate, the hizgheat yield was obtained from seed
tubers 4n the 30 %o 100 g weisghs range and within these

limita no significant difforencez were found,

In Diococorea gecuylonta increase in the silize of seed
tuber rooculted in increasing tuber yield per plant (Inyi,
1972} . '

Iritani gt gl. (1972) obiained higher yield of potate
by using large peeds for planting end oboerved that lmzzer

geeds producel more stems per ceod and on an avorage longer

plents,
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Onwuene {1972) obtained fresh tubers of 2.33 kg/hill
and 4.23 kg/nill from 56 g and 392 g sett weight respectively,

in Dioscorea rodundoto,

Abu Toledb gf al. (1973) otudied the influence of
differont esced sizes on the tuber yleold of potate and cone
cluded thot sceds weighing 42 %o 57 g gave the highest yield,

Parvathikor end Singh (1973) weported that the whole
tubera uweed o plenting materdals in potato sove an inerease
in the yield by 17.2 per cont and 29,0 per cont comparsd 4o
half arnd quarter sized tubore respectively, tho differencs

betwoon them boing not much.

Althade ot al., (1974) noted that higher net yiold of
potato could be obtainsd by using mediun-gized gecd matorial
with medivm or high plent population. The lerger seed sice
could be usa& undez decreassd plent population and smallier

sced olze under increased plant population.

In Bioocores motundate, inorensing the sett weigns
from 203 to 608 g increased the tuber yisld from 38.4 to

In triels with potato Pausina (1975) oboerved an
yicld of 23,75 $/ha with seed tubers of 50 to 60 g and
25,82 t/ha with seed tubors of 25 to 50 g in o dry year and
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32435 and 30.97 t/he respectively in wet year. The higher
- yleld of small tubears in the dry year was attributed to the
lecs development of lenf area and consequently less transe

pirat ion,

In potato, the highest not yleld was obtained with
40 g peed 20)lowed by 60, 50 and 20 g seeds respsctively
(Grewal ot al., 1976).

The higher yield of yam (Dioscores xotundatc) was
_attributed to the initial booot in Poot growth trigrered by
the diveroion of more nutrionts fzom the lorger tuber during
the pre-smergence and suqh initial aﬂmantage was maintained
throughout the 1ifa of . the 'plainﬁ, londing to higher yiclds
(Swoko and Okonkwo, 1978). " o

Onwuere (1978) obmorved a decrease in the tuber yield
end tuber multiplicotion ratio with decrensing weight in
Dipogcorea plate. We puggested that the delayed tuber
© formation from snell setts might be partislly responsible
for the low tuber yield per plant, n

anode {1984) observed thet in Dioscores rotundnta,
the seeﬁ size 400 g gave an yicld of 20, 66 t/he while
sett sizes 300 z and 350 g'produced only 92.79 %/ha and
14.79 t/ha reapectively.
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Ge Soil agsregates

Payer (1969) found that cereals and moot crops
provided reletively slisht soill cover due to the specified
root, thus resulting in less aggrogation, whoreans under

cloveor-grain system the aggregete was better.
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MATERIALS AND METHODS

An experiment was conducted at the Instmctionsl Farm,
Yigynn Kendra, Mitreniketan, Vollanad, Trivandrum
District, during the period from March to December 1982
%0 £ind out the effects of seed slee ang fertllity levels
on the yield ond quality of lesser yam (Diomcorea ssculentsg).
The materiale and wethods adepted for the investigatlon are
glven below.

Beperpimonta] site

The Instructional Form 1o situated at 8° 5' North
latitude and 77° 14 East longitude, at an altitude of 78 mghove
mean gez lovel. The cxperimental arca was under bulk onltivae
tlon of taploca for the previcus two yesrs,

The farm 0!1130.?8 a warm humid tropicel climete. In
general, the aroa recolves good rainfall during the south-
weat and north-sast ponssons and moderscte showora during the
sumier monthe (Fig. 1, Appendiz I),

Sodd

The ooil 1s laterite (Oxisole), derived from granitiec
vocke of Nedumangad series of Eastern Trivendrum. The soil
hes daxk brown colouration. It is very friable, well drained,

elightly sticky end nonplastio and gravelly clay oam in
texture.
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Season ond westhow

™o expoeriment wao storted on 30=-3-1982 and
harvested on Bei2-1982.

Tho exporimentel site enjoysd & humid %ropical
weather condition, The rainfall data wes collected fron
Jedumangad Telult 0ffice which is nearest %o tho oxperi-
mental aito. Othor woather debnils namely temperature and
hupidity were collected from TYrivendrum Oboexvabory. The
woockly rainfall, mean mamimun ond minioum temporaturoe and
rolative humidity for tho cropping period from J0=35=1982
to Be12-1962 (gterting from the 13th standard weok of
1982 to the 50th obtandard woek of 1982) and tho average
of the some parameters for the previous nino years ore
prosentod in Appéndix I and graphically reprooented in
Fige 1. The data revesled that all the weathar parga-
meters during the experimental perlod were normal comparcd

to averages for the previous yeaw,

The phyesieal and cherdec) properties of the soil

sve presented in Teblo 1.
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Table 1. Phyoieal and chemical propertiecm of
tho aoil of the experimental fisld

A, Phyoical proncpiiss
Yechonical composition

Course sand - 32,2%
Fine sznd - 22.5%
S11¢ - 14,18

Cloy ‘ - 2906%

Be. Chemicnld pronertles

Total Nitrogen ( ) 1632.3 Moaificd micro-
gon (kgfba) 1632, kjeldahl method

Available 9265 { +» ) 42,3 DBray's method
Availeble £,0 ( ,, )}  177.4 Ammonium acetate

- method =
pH - - 5,6 1 3 2.5 soil solution

ratio using pH meter

MATERIALS
Seed materini

The tubers of lecal variety of lesger yam rejquired
for the experiment was obtalned from the Instructional Farnm,
Erishi Vigyan Eendzra, Hitranikethan, Vellanad, (Plate I).

Manures ond fertilizers

_ A uniform basal applloation of cattlie manure at the
rate of 1 kg/mound was given to sll the plots, TFertilicer
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containing the f£ollovwing analytical 4nta were used in

the experiment.

1, Ammonium sulphate « 20,5% Witrogen
2. ©Super phosphate - 16% P205
3. Mariate of potash = 60% K0

METHODS

Layout of the exnerinant

The experiment was lald out in a factorial % x §
Randomised Block Design with three roplicationg. The
layout plan is given in Fié. 24

Ireatments
1) Seed silzo (A)
Ay -~ S0g
A, = TCe
25 - %0g
A4 - 110g
Ag = 130 .
11) Pertiliger (kg/ha) (B)
. u P K
By 60 : 60 0
By . 8 ¢ 80 : 120
B; . 100 3 100 : 150

1+

{0g
10g
10g
10g
10g .-

1+

R

t+ 1+

L]
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The N and K fertilizers were given in two equale
splits; <first doso was applied one weck after complete
sprouting and the remining quontity, one month after the
first application. '

Treatmont combination - 15

Replication T - 3

Spacing - 75 x 75 cm

Groos plot size - 6 ¥ 5425 I

Het plot aize - 4.5 222,25 m
Zorder rows

One row of plants was left as border row all vound the
plot. One ndditionsl) rew was left on the ' lengthwise.giae
Y0 facilitate sampling of the plants and an additional row
e 1g£t beyond the sampling row to avoid the poesible
effect on the net area.

Somnidng fechnique

Blometric oboervations such as length of vine, unbez
of leaves, leaf area and totel dry matter production were
taken from 90th day after planting at 60 days interval,
from plants uprooted from the dostructive row.

EField culture

The experimental area was dug, ctubles reroved and
laid out into blocks and plots. Iounds with o height of
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%0 ecm end baeai-width of 60 cn were taken in each plot.
The farmyard mamre was incorporzted into each mound

separately.

Fortilizer apollcation

Half the dose of N and K and full dose of P 4n ihe for:
of Ammonium sulphate, Iiriate of potach and Super-phosphate
respectively were nized and applled, ono week after coumpletie
sprouting (i.e. on 12-5-1982) and the remeining I and K,
one month after the firvst application. TFertllizers were
spread over the individuel mounds and incérporated into the

soil.

2eeds end eoying

Afver incorporoting the farmyerd manure in cach mound,
tho seed muterials were planted in the mound ot a depth of
2.5 cn on 30-3.-1982, Aftor the planting, uniform quanilty

of dry lcaves were used for mlcaing.
Aftor care

Tiro woedings and earthingups were given during the
first weelkk of !ay and +the last week of Aurmst. Reeds wore
used as stalke and the stakes from three adjacent mounde

were slanted towards cach other and tied together,
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Hozvonting

The crop was harvested on 8-12-1632, 253 dnys after
planting, Maturity wao indicated by the yelloving of all
looves., The obsorvatlonal plants and the bordey row plants
wees uprooted a doy prilor to harvest of the net plots,
Tubers were Qug out fron the net plot aven after culting
and rémoving the gbove ground ports, cleened and weight

racorded,
Dhaervationg recoréea

1. Sermination perceniage

Cormination percentage of the tubers were recorded at
wackly intervals afber smrouting vas otarted. . Sprouting
started on the 8%h day of planting and completed betweon
30 to 37 days aftoer plenting.

2. Longth of vine

The length of vine was recorded on 90th, 150th ond
210th doy after planting and at the time of horvast. The
length was neasured from the base of tho plant to the $ip

of the vine and c¢zpzosped in cm.

3. Leaf nunber

Total pumber of leaves was counted and recorded on the

90¢h, 150%h end 210%h day, after planting ond ot horvest.
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4, Teaf agrea index

Leaf area indices were calculated on the 90th, 150th
and 210th day~ aftor planting by adopting punch method.
Leaves from the uprooted plants were geparated and punched.
The disecs as well as the remaining loaf protions were dried
in an oven at 80° & 500 pnd their nespective dry weighis
vere recorded, TFrom this the leaf crea indices were

workad out.

Yield and yield comnonents

1, Humber of tubers per plant

Tumber of tubers from the observation plant were

counted and their average worked out.

2. Velght of tuber pex plent

The average weiéhﬁ of the ‘tubers per plant was recorded

from the observationnl plents,

3. Humber of marketable tubers per plant

Farketable tubers were fixed based on visuzl oboerva-
tions. Accordingly tubers with more than 5 c¢m longht and
5 cn girth vere only selegtoed for marketing. The marketable
tubers wore separated from observntional plants and thelr

number recorded.
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4, Veizht of marketadble tubers per plant
Horketable tubers separated from the observational
plants were weighed and average workeld out.
%« Porcentage welght of markotable tubers per plant
Porcentage weight of marketable tubers per plant wase
worked out from totel welght of tubers per plant end weight
of morketable %ubers per plant.
6+ Tield of tuber
Yield of total tubers obtained from each net plot was
recorded and expressed in tonnes per hectare.
7¢ Dry matter yleld .

Observational plants were removed from cach plot and
they were dried et 80° I 5%, ¢111 2 conctent weight was
reached. Thelr weight wan recorded and expressed in t/ha.

8, Miking rate

The rate of bulling of tuber under erch troatment has
been worked out on the boels of increase in fresh weight of
tuber (g) ver plant per day (Sukla and Singh, 1975).

9, U¢tilisation 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 observeitional plants (Oblgbescean, 1973).

Plant analveig

Different plant parts such as tuber, woot, vihe, loaf
and petiole were taken from the plants at 90th, 150th and
210th day afier planting and also at harvest. They wvere
oven dried separatoly at 80° T 5°C 4111 2 constont welght
wat obtelined, powdered in g Willey mill, sieved and used

for chomical onelysis.

1. Hitrogen uptake

Htrogoen content in variouws plant parts was cnalysed
adopting the microkjeldahl method (Jackson, 1957). The
uptake of nitrogon wae caloulated based on the content of
nitrogen in plant pards ond thedr dry wolghits and oxprecaed
in kg/hs. |

2, Phoaphomus upiake

" Phoszhoims content of the various plant poxte was
detormined By tripplo acid oxtzaction (HH93 : H2$04 $ Hclo4)
nothod and thereafier cstimaiing colorimoirically by developw
ing vandonmolybdo vhogphoric acid yellow colour in Klett
Supneroon Photo Colorimeter (Jackeon, 1967). The upieke of
phesphorus was caleulated on ite content in plant purds and

their dry welght and ezpressed in lkg/az.
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3 ¢ Pobaasium uptake

Potassium content of various plant paris were assesged by
ti'ip‘ple acld extraction and thereafter reading in EEL Flame
Photo leter. The upitnke of potassium was calculated on its cone
tent in plont parts and their dry weisht and expressed in kg/hs,

4. Starch content of tubef

Staxch content of tuber was estimated by using potasalum
ferricyanide method (Verd end Pigman, 1970). The values were

exprooged ag perpontege of the dry welshy,
5. Protein content. of the tuber |

" The protein content of 4ubor was ealeunlated from the
per cent of nitrogen in tuber by mulitiplying with the factor
6.25 (Bimpaon 8% 2l., 1965). '

6. Sugar content of the tuber

Sugar content of tuber van estimated by uainé'potasaium
ferrioyanide method as suggested by Verd and Pigman (1570).
The values were expressed im terms of percentage of the dry
velght,

7. Crude Pibre

Crude fidre content of tuber was esiimated by following
the procedure suggested by Chopra and Ranwar (1976) and the
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values wore expregsed by percantage of dry weipght,

Soil snalysis

t. Analysis of Hitrogen, Phosphorus and Pobassiunm

Total nitrogem, available phosphorus.and potassium
contents of the composite soil ssmples collected from
experimental site pxrlor to experiment and from sach plot
after the experiment were analysed. Total nitrogen avnila~
ble phosphorus and potassium were determined by modified
microkjeldahl method, Bray's method and ammonium acetate
method roonectively (Jackson, 1967).

2, S01) epggregation studies

Agzregate analysis of soll was carried out according to
the method cugzosied by Yoder (1936) using Yoder type sieving
nachine,

Statisticnl analysia

The data recoxded for various observeoitions were analysed
statisticnlly by supplying the technique of analysis of
variance of randomised block design and the significance
vas tested by using 'F' test (Snedecor end Cochran, 1967).



RESULTS
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RESULTS

A 5 £ 3 Pactorial experiment was laid out in
Randonised Block Desisn with three replications to £ind
out the optimum dose of NPK fertilizer and seed size for

lesser yan (Dioscores esculenta). The results of the

study after statistical anelysis are presented bsolow.

Cermination pgrcentage

The germination percentage in each plo} was determined
on 8th, 15th, 22nd and 29th days after planting and the mean
valuce are presented in Table 2 %0 5 and analyses of

variance in Appendix II.

‘ The results revealed that on 8th day after planting
A5 geed gize gave higher percentage of germination than 4,.
The other seced sizes 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
atatistically. The data obitained om {15th, 22nd end 29th
days after planting were analysed statistically after

angular transformation of figures.

The dete revealed that size of seed had sisnificantd
offect on gormination on 15th day of planting. Seed size



Table 2, Percentego germination of coeds
on 8th day af$er planting

Seed slge Porcentame
Ai 0
aa 0
A3 0
AB 8.9

Table 3, Percontage of germination of sceds
on 15th day after planting
(Fizuroe in parenthesis are angulzr

values)

Seed sige Porcentage
A, . 186 (17.0)
Ay 11,4 (19.5)
LY 14.9 (22.7)
AB 24.4 (29.6)

SE 2,663

¢.D, (0.05) T.64
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A5 was on par with A4 and superlor to all other itreatments.
4, was on par with A; and A, and superior to 4. A4; and 4,
in turn were on par with A1. A1 ghowed least germination

nercentage,

On 22nd day, the seed size AS was on par with A@ gnd
both were supsrior to all other lower seed sizes. A3 was
on par with A2 end superior to Ai’ while AE vas on par
with A,. A1 contimed ‘o record least germination

- percentago.

The observations made on 29th day after planting
shoved that aeed sise A4 gave the maximum perecentage of
gornination and was on peyr with As'and AB, but superior to

A, and A,. A5 wes Tfound on par with AB and A2 and superior

2
to A,. A2 in turn was on par with Ai' which continued to

produce least germination percéntage.

Bince the fertilizer applied was only af$er the
complete @prouting, the effect of fertilizer levels on

germination was not considered.

Lenzth of wine

The mean length of vine at various siages of growsh
18 given in Tables 6 40 8 and analyasis of variance in
Appendix III,



Table 4. Porcentope of germination of aseeds
on 22nd day afier planting
(Tigures in parenthesis are angular

values)

Sced pize Percentage
A, 38.4 (38.3)
A 46.5 (43.0)
A4 50T (50.6)
Ag 61.6 (51.7)
SBN 2.166

C.D. (0.00) 6.27

Table 5, DPorcentepe of germination of seocds
on 29th day after planting
(Figures in parenthepis are snglar

valuep)
Sced Bize Pomcentapo
A2 T6.6 (61.1)
Ay 85.1 (57.3)
A, 89.5 (71.1)
A5 8%.7 (6758)
SEM - 2.209

C.D. (0.01) 7.01
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Table 6. Length of vine (-m) 90th day after plenting-
. A Ay A5 ) 5  Hean
31 2.4 B3 4.0 4,2 6.4 4.0
B, 2.8 34 3.8 4.7 645 4.2
By 2.8 35 4.4 547 545 4.3

Yean 2a7 3&3 461 éag 600

aEM (B) 031
. BBM (A = B) 0.554
C.De (0.01) for °*AY means 0.93

Table T. ' I'séngth of vine (sm) 150th day after planting
5 A Ay 4y Ay A Ag  Meen
3, 3.2 45 53 6.0 6.4 5ot
B, 249 4.8 5e3 640 6.7 Get
33 4.1 5.0 56  GoF - Tl 5.6

Mean 3ed 4.8 54 6.1 6.7

.SEHN (&) 0.805
SBH (3B) 0.623
BEM (A = -B) - - 1395

Hot significant
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The offect of seed size on length of vine was
significant at 90th day of planting only. A5 gave tho
maximim length of wvine and was superior to all the seced
gizes. A4 wag found on par with A3 and superior to A2
and A1. AB was on par wlth A2
produced the least length of vine,

and superior to Ai' A1

There was no signifilcant differsnce in +the length of
vine with regard %0 seed size at 150th end 210th days

ter planting.

The growth of plent ceazsed after 3rd obsorvation i.o.
on 210th days after plenting. So there was no difference
in length of vine after 210th day and at harvesst.

Tertilizer application failed %o produce any siznificant
eifect on the length of vine at all stages of growth,.

The interaciion between levels of Fertilizer and sced

gizes was also not significant et any stage.
Fumber of leaves

The data on mean mumbor of leaves are presented in

Tables 9 to 12 and the analysis of veriance in Appendix IV,

lgnificant difference in number of leaves were

obtained due to the effect of seed size. At 90th day of
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Table B8, ILength of vine (m) 210th day after planting

A A

B Ay Ay Ay A Mean
B, 39 45 5.0 6.2 6.7 . 5.4
B, 4.4 5,0 545 6.4 7.0 5.7
By 442 5.3 640. 6.5 743 58

Mean 41 4.9 57 6.3  T.0

SN (4) 0.845
SEHN(B) 0.654
SENM (A % B) 1464
‘Hot eipnificont '

Tallo 9, Hamber of leaves 90th dey after plenting
o Ay I R A
B, 126,7 160:0 198,7 227.7 7319.3 - 206.5

toan  147.0 166.8 210.8 237.4 320.2

SEM (A) 28,137 |
SEi (B) 27 795
SEM (A x B) 48,736

C.eD,(0.01) for A margincl means 81.47
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plantas from As geed gize produced the largest number of
leaves and wag superior to all other treatments. A.4
treatment wae on par wilth AB gnd A2 and superior to Ai“
AE vas on par with A2 and A1. A‘ produced the 1eaet'

nunmber of leaves.

At 150th and 210th day after plenting A5 produced
maximun number of leaves and was on par with Aﬁ and A3
and superior to Ag end A’f Howeven, 54, A3 and A2 vere
on par and Aa in turn on par with A,. A% produced least

nunber of leaves.

At harvest, A5 continued o produce maximum leaves and
was on pawr with 4,. A, vas on par with A? end A, and AS
was on par with Ae_and A1¢

The fertilizer applicetion failed to produce any

significant effect on the number of leaves.

There vas no inﬁeraction effect betweoen seed gize

and fertilizer level.

Leaf Area Index (TLAI)

The data on mean leaf area index are presented in

Tables 13 to 15 and mnalysés of varience in Appendix V.



Table 10, Humber of leaves $50th day after plenting
T
B, 148,3 247.0 325.7 313.7 43,7 305.3

"B,  195.0 315.7 363.3 381.3 448.0 340.7
By 238.3 322.3 355.0 406.7 468.3 358.1
Mean 193.9 295.0 347.3 3I86.,9 450.3
SEM () 38.477
SEH (B) 29.804
SEM (A x B) 66.664
0,D.{0,01) for A margsingl mezns 111,28

Table 11, FBumber of leaves 210%h day after planting
s A A1 A2 AS 34 AS ¥ean
31 145.0 234.7 312.3 364.3 412.7 295.2
Ba 1733 302.3 341.7 %68,0 373.0 311.7
B3 246.0 301,00 356.7 383.3 457.0 349.8

Megn '8801 27903 336-9 37305 41605

SEM (A) 37 .206
SEM (B) 28,820
SEM (A x B) 64.444
CoD,(0.01) for A margine) mesns 107.76
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'Significent difference in LAI was obtained due to
the e¢ffect of'seed glize. At 90th day, seed sisze AS PLO=
duced . the maximum DAI and wvas found superior to &ll other
treatments excopt Aﬁ' A4 was on par with A3 end at the
same time 1t was superior to A, and A,. A3 was on par with
A2 and superilor to &1. The lower tresitnents A2 and A1 were

found on par.

At 150th day, though AS showed‘maximum LAI, it was on
par with Aﬁ and A3 and superior %o 32 and A1Q ¥hile A4 o=k
also superior to A2 and A1, A3 was on. par with A2 and
superior to Ai' Treatment A2 end Ai were found on par.

At 210th day, Ag contimied to produce maeximum LAT
but it was on par with A4 and AB and superior to 4, and A,.
Treatment A, Ag and A2 were on par with each other and

superloz to Ai' A2 and A1 were alssc onm par.

Levels of fertilizer produced no significant difference
in LAY in 81l stages of growth.

Interaction between the treatments were not signi-

Ticant.

Number of tgﬁere pex plant

The data on number of tubers per plant ere presented in

Table 16 and anelysiy of varience in Appendix VI.



Table 12, TFumber of leaves at harvest

54

B, 126,7 160,0 198.7 227.7 319.3 206.5
B, 158,06 171.0 207.3 239.7 299.0 215,0
By 156.5 169.5 226.3 244.7 343.0 227.9
Hean 147.0 166.8 210,88 237.3 320.4
SEM (4) 35,569 -
~ SEM (B) 27567
SEM (A x B) 64,643

0.D,(0.01) for A marginal meana 81.50

Table 13. Teaf area index 906th déy'efftar nlanting

Ag

5 A 4 Ag. .. Tean
31 ; 0-80 1 .02 1 055 ’ 1 083 2013 1 046
B, 0,92 " 1413 1.27 1,91 7230 151
B 0.92 1,47 1.67 1.98 2,78 1,70
Hean 0.88 1.1  1.49  1.91  2.40

SEM (A) 04197

SBM (B) 0.152

SEM (-A- x B) . 0,542

C.D,(0401) for A marginal means 0,572
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Table 14. Lieaf area index 150%th day afber planting
5 A A1 Ag A3 A4 As Mean
B.! 1 -42 2925 2093 3028 3'46 2.67
:132 1 094 2‘23 2.89 3625 3064 2079
53 2.46 273 .04 387 5405 35.09
Mean 1.84 2,40 2,95  3.47  3.59
SEM (4) . 0,381
SEH {B) 0,205
BEH (A = B)  0.66
C.D0.(0.05) fozr A marginel meams 1.019
Table 15. :Legf axyesn inﬁ@x 210tk day after plonting
5 A . Ai | ﬂz A:,s ‘é'é. A”j Yean
B1 1 040 1 .97 2078 501 6 303"5 2.53
82 1.62 2.09 2.77 549 . 3.45 2.62
BS 2,22 2.54 2297 3420 203 2,92
Feon 175 2,20 2.84 3420 BT

GE (A) 0,359
g9z (D) 0.278
SEH (A ».B) 0.621

C.D.(0.,05) for A pmarginel measns 1.030
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The effect of meed gize on the number of tubers
produced per plant was slgnificant. Among diffgrent
levels, As recorded the moximum number of tubers'ané was
superior to ell other levels except A4. A4 wag on par
with A3 gnd suparior %o Aa and A,, A3 was on par with
A2 and superior to Ai' ,Aa and A1 wore on par with euch other,
Famber of tubers per‘planﬁ did not vary with the levels of
fertiiizer. .

The 1ntergation offects due to treatments were not
slgnificant, -

Tuber yield ven glanf

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

The effect of seed size on yield of tuber per plant
was significant. There was increase in yleld of tubers per
plant with increaainé levels of @oed size, the maximum
being at AB lovel. The treatments A? was on par with A

4

and significantly superior to other treatments, while A4
vas on par with A3 and superior td A2 and Ai‘ A3 was on

par with A2 and A2 in turn was on par with A1.

Levels of fertilizer produced no significant yield-

increase per plant.
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Table 16. Iumber of $ubhors per pland
B A A‘I ﬂa A.5 i-l4 ‘55 fean
B1 1505 1703 21 02 21 01 2504 2‘3.3
BE 16.2 18.8 20,2 23 .1 25.8 20 .8
BS 16.6 19.9 20,9 24.6 27.2 21.8

Hean 1604 18-6 20-7 22.9 26.1

SEM (4) 1367
~ SEM (B) 1.059
SEM (A = B) 24368
C.D,{0.01) for A marginal meang 3,96 -

Table 17. Tuber yield pez plont (kgz)

- A A.‘ Aa 1'5.3 A4 AS Fean
}3‘ - 0,72 1.05 1.29 § 6T 1.82 131
B, 0.95 1,47  1.43  1.64 1,07  1.45
By 1.01 1.26 1.49 1.82 2.10 1.54

Hean 0.89 1.16 1.40 1071 200

SER (A) 0.133
8Bl (B) 0,103
8B (A = B) 0.2%0

3030(0001) for A marginal, peans C,393
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The interaction between treatments was not

significant,

Muimber of marketable tubers per plant

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

Appendiz VIII.

Higher mumber of marketable tubers per plant wvas
produced by A5 and it wvas on par with A4 and superior +o
all other treatmenis. The other lower seed slzes were

found to be on par.

Fo slgnificant eoffect on number of marketable tubers
ver plant was observed between different levels of fer-

tilizer.

The interaoction effects due to troatmenis ware not

significant.

Heicht of mariktetable tubers ner plent

L

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

Seed eize showed signifilcant difference in the welght
of marketable tubers per plant. AS profuced the maximm
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Tabie is. amber of marketable tubercper plant
a A Af‘ Aa A3 A4 A5 Iisan
B1 9¢4 10.0 ‘2.2 11.9 1564 1108
BE-.‘ 9.4 9.8 12.6 12.4 16.9 12.2
Hlean Q.4 10.5 12.4 1300 160?
BEM (A): - t.386
8EH (D) 1.074
. BEM (A = B) 2.402
C.eDo(0,0%) for A marginal neana 4,02
Tavle 19, ‘Velght of marketable tubersper plant (kg)
5 A A, A, Asg Ay A Vegn
B, 0.60 0,93 1.14 1.46  1.63 1.15
Ba . 0;.82‘ -1 1 005 i 028 1 n46 1085 ez e -*1 029
B3 0.90 1.42 o34 1.62 1,93 1438
ean 0-77 1 003 { 024 1 051 1,80

SEH (A) 0.1%6
SEM (B) 0.105
SEN (A xB)  0.235
€.D.{0.01) for A marginal nmeans 0,305



50

tubers per plant and was superior to all other treatments
except A,. - A4 vasg on par with A3, AB on par with Ag and
A2 on par with Ai' A1 produced the leapt marketabls tubers
per plaai.

The results revealed that fertilizer levels hed no
significant influence on woight of marketable tubers pex
plant. ' -

The interaction between the treatment was not

gignificant.

Porcentage welght of marketable tuben per plant

The data on perceniage weight of marketable tubers
were presented in Table 20 and the analysis of variance in

The different levels of fertilizer and sced size and
thelr interaction were not significant. Hoximum percentagze
weight of marketable wuber was produced by seed slgze As

but it was not significently different from other treatments.

Length of tubers

The data on length of tuber arze presented in

Table 21 and the enalysis of variance in Appendix XI.



Teble 20. Percentage weight of markstable tubers
5 A Ay 4 Ag Ay Ag Hean
B, 83.6 80,1 85.4 85,4 89,6 86.6
By 82.4 88.5 83.0 88.7 88,9 86,3
E.j-. 89,1 90.5 &7.8 88.0 0240 89.5
E@an 85-0' 89.4 85-4 8‘?.2 90¢2
SEM (L) 1503,
sen (B) 1.164
9EM (A % B) 2.604
Not signifiecant
Table 21. Langth of tubere (cm)
A A, A A, A A%  Tean
3 1 2 3 4 A5
B, 445 643 7.4 8.4 9.0 7ol
Ba 5.8 646 8.4 8,8 a5 7.8
33 5.6 8.5 8.4 8.7 9.9 8e2
I!f:@aﬂ 503 7.1 709 : 8.0 9.4

SBit (A) 0.472
SBE (B) 0.%66
SEE (A= B)  0.8i8

C.Ds (0.01) for A parginnl moans 1.37



The seed size hed significant influence on length of
tubers., Treatment As produced tubére with meximum length
and was on par with 4,. At the same time 4, vas found on
par with AS and superior to A, an@ A1. A2 was algo found

guperlor %o Ai‘

The different levela of fertilizer 4id not signi-
flcantly influence the length of tubers,

The interaction betweon trectments was also not
significant. |

Glrth of tubers

The data on girth'df tubers are presented in Table 22
and their'analyeis of variance in Appendiﬁ XII.

The results revealed that seed size had significant
influence on girth o0f tubers, A5 produced the tubers with
maximm givth end it was superior to all other lower sizes.
‘ 34 1n'turn was also supgrior to other omaller seed sizes

while 4, end A, weve on par, Aé in fum was o par with A,.

Significent influence on girth of tubers was not

observed betwoen different levels of fertilizers.

Interaction effeet betweon fertiligzer levels and

gseed mlze was found not significant.
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Yield of tubers

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

Significant difference between sced size on yleld
was observed. A5 produced the highest yield of tuber and
it was superior to all other seced slzes. A4 in turn was
superior to A3, A2 and A1 gend thus a8 the seed size increased
from A1 to AB’ tuber yield was also increased siganiflicantly.

The data revealed that there wos no increcse ln yield
with increasing levels of fertiliger,

Interaction between treatments was not significant.

Total dry matter vieid

The data on dry matter yield are presented in Tables 24
40 27 and the analysgés of variance in Apperndix XIV,

Soed pize shoved significant difference in all stages
of growth. At 90th day AS vas superior to all othor treoat-
ments and the same result was showed by A4 alco. A3 wag
on par with az and superior to smzller seed size., The

lower level of treatment A2 wag found on par with Ai'

At 150th day, A5 recorded highest weicht of dry matter

and was superlor to all other treatments. A3 wvas found on
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Table 22, Glrth of Hubera (em)
A A A A A. - Mosn
5 1 2 Ay 4 5
By 3.0 4.6 5o2 6.6 9.2 5,7
By 3,1 5.0 5.4 7.0 940 Ged
By 4e2 4.9 548 8.7 Sl 645
Foan F.4 4.8 55 7-4 9@1
gEM (A) 0.552
SEM (B) 0.427

SEN (A= B)  0.955
C.Ds (0,01) for A marginel means 1.60

Table 23, Vield of tubers (t/ha)
331 9,50 16,20 19.8% 23,88 26.50 19,20
B, 10.48 16,49 21.82 25,28 20,06 20.57
53 1132 17.13 - 21,45 27,06 30.49 21.49
Mean 10043 16»5’ 21&65. 25041 28,68
SEM (A)  1.060
885 (B) ' 0.821%
SEM (A x B) 1.836

€.D, (0.01) for A marginal meong 3,072
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CoDe {0:01) for A mareinal mcans 1.5%
CuDe (0.01) for B margingl neans

137

Table 24. Total dry matver yield {¢/ha) - 90th dey
aftor planting
B A A1 Ae A3 &4 AS I‘iean.
131 1.0 1,0 1.2 1.6 ' 26l 1.4
Ba 1.0 1.2 1.3 1.8 2.2 1.5
By 1,0 1. 1.7 - 2. 2.3 1.6
Hean 1.0 11 144 1.8 2,2
SEM (A) 0.119
SEM (B) 0,092
SEM (A = B)Y 0,206
C.De (0.01) foxr A marginnl neans 0.35
Table 25. Toinl dey matber yield (t/na) 1504h day
: after plenting
n A A Ay Ag Ay Ag lisen
B.a L Y- 5.3 58 4.9 TS 5.4
Ba 307 504 Gl3 5-3 709 507
Bj. 4.6 569 6.7 7:5 9.3 6.8
M&an 3.9 _?05 6.3 5.9 892
SEM (A) 0.52%
SEN (3) 0.404
SEx {A = B) 0.903
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par with A4 and A, and in turn all were superior to A,.

At 210th day also AS contimied to produce higher
dry matter than all other treatments except A4 wﬁich wag
on par with-Asa A4 was superior to other three treatments

vhile A3 and A2 were found on par and superior %o A1.

At harvest, treatment AS continued to show superiority
in dry matter production over alil other lower levels of
treatmeﬁts excaept A4. ¥hile 54 was on par ﬁith A? gnd was
superior to A2 and Ai’ A3 was algso superior to A1 but was
on par with A2. The lower levels of {treatments AE and A1

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 zll stages of growth ax&ept at 150th day
after planting. At 150th day, B3 vas found to be on par
with Bz and wag superior to B,. Ba wag on par with B1
in producing dry matter,

Interaction between the treatment at all stages

wvas not significant.

Bulkinz rate

The data on bulking rate are presented in Table 28
and analysis of variance im Appendix XV.
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Total dry matter yleld (%t/ha) 210th day

Table 26.
after planting
B A Ay A AS A4 AE Vean
B, 4.7 7.5 8. 10,7 12.3 8.7
, Bs . 5.0 7.3 ' 901 113 12,5 ' 9.0
Hean 47 7.0 84 107 11,9
‘SEM (A 0,659
SEM {B) . 04591
JBM (.ﬂ. = B) . 10145 o
C.De (0.01) for A marginal means §.91
Table 27, Total dry matter yield (t/ba) at harvest
. I T -
B, 5ad 7.5 9.8 117 13.2 9.4
B, 645 B.5 10,4  11.4 14,5 10.3
By 7.0 9.0 11,0 13.0  14.5 11.0
Mean

63 B3 10.2 1260 14.14

SEN (A) 0.819
SEM'(B) 0.635
8B (e x B) 14420

C.D, (0.0%) for 'A' rarminal means 2,38
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Seed size As gave the highest valus of bulking rate

and it differed significantly over other levels except A,.

A4 and_AB, AB and A,, A2 and A

rate was in descending order.

y Yore om par and the bulking

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

Intoraction between the treatmont was not significant,

Utilization index

The utilisation indices are presented in Table 29 and
the analysis of verience in Appendix XVI.

The levels of seced size were found to have greater
influence in increasing the utilisation index. Though A5
produced the highest utilisation index, it vas on par with

Ad’ Ae and A3 and 211 were supcrior 4o A1.

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

Interaction between the fertilizer doses and levols

of seed size was not significant.
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Table 28, Pulking rate (3/pPlamt/das)
. R T Y
B, 0.89°  1.83  1.64 2.3 2,36 1.67
32 1,16 1.35 180 2,08 2,65 1.82
B3 120 1489 193 2,34 2.70 1.95
4 H N 1] i ' .
¥ean 1,09 1,437 1,79 2448 2,57
§EN (1) 0.172
SzM (3) 0.333
SEM (A x B) '0.299
CeD. {0.,01) for A marzingl means 0,501
Table 29, Utilication index
By 39 5ol 49 5T 5.4 5.0
B, 23 5.2 45 56 6D 4T
33 3l 51 4.6 5.8 6 od) 5.0
Mean 54 54 4,7 50 5.9
SEN (A) 0.417
SEi (B) 0.323
584 (A x B) 0.723

C.Dy (0.01) for A marginel nmeans .21
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Protein content

The data on protein content of tubers are presented

in Table 30 and analysis of variance in Appendix XVII,

Protein content was not significantly affecfed by the
different levels of seed size as well as thelr interaction

wlth fertllizer levels.

Fertiliger levels showed significant influence on
protein content. The highest proteln content was obtained

with B, which was superlor to B, and B

3 2
found on par wvith each other.

4 32 and B1 were

Starch content

The data on starch content of tubers are presented in

Table 3t and analyses of variance in Appendix XVII.

Seed gize and thelr interaction with fertilizer levels
did not have any significent influence in increasing starch

content.

Significant difference in starch content due to
fertilizer level was observed. Tho meximum being at B1
lavel, it was superilor tobB2 and BB’ while 32 was found
on par with 33.
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Toble 30, Protein conteont {ﬁér cent on dry
weizht baols)
. Ay 4 Ay 4 %  Mean
B, 2,78 2,32 3,03 2,78 3,03 2.83
By 3e54 5229 3454 3,29 3.29  3.39
Mean

3.03 2,95  3.03 2,94 3,03

Table 31,

SEM (M) . . 0.219

SEM {B) 0,169
SEM (A2 B) - 0.379
CeDy {0.05) for B marginal neans 0,493

- $tarch content (per cent on
dry wolsht basls :

A

S e T T

B
By
By

By

67.6 66,7 68,8 672 676 67.6
59.0 6145 61 .2 63.8 61.5 61.4
60 o 58;7 57.'8 58&0 ’ 59.4 58 9

Yean

62.3 6243 62.6 65,0 62.8

SEIT (A) 0.714
SEM (B) 0.553

CaDe (0.01) for '38' marasinal mweans 3,59



72

Suzar content

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

Effect of diffecrent sced slzes eand thelr interaction
with fertllizer levels wes not significant.

Pertilizer levels showed significant influence on
sugar content. The highest sugar content was obitained with
B1, vhich was superior %o B2 and B,. B2 in turn wvas

3
superior o BS'

Crude fibre conﬁent'

The date on crude fibre content are presented in

Table 55 and the analysis of wvariance in Appendix XVII.

Different levels of seed size, fertilizer and their

intoraction were found not significant,

Hitrozen untake

Data on uptake of nitrogen at 90th, 150th, 2i0th and
at harvest are glven in Tables 34 to 37 and analyses of
variance in Appendix XVIIT,

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

B1 2.00 2.00 2.00 2.00 2.00 2400 .
32 1.99 1.98 1.98 1.98 1.98 1.98
BB 1.87 1.89 1.91 1.90 1.89 1.89
¥aan 1 095 1 -96 1 .96 1 096 1 096
SEM (A) 040045
SEM (B) 0.,0055
8EM (A x B) 0,008

G'QD. (0.01) for B means 0001

Table 33%. Crude fibre content (per cont on dry welsht

basis)
B 4.2 3.7 42 355 3.0 3.9
B, 3.8 4.0 540 4.0 4.3 3.8
By 4.0 4.2 3.8 3.8 5.7 3,9

Mean 490 4.0 3.7 308 309

SEM (A) - 0447

SEI1 (B) 0.132

SEN (A % B) 0295

ot significant
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- At 90th dsy, AB was superior to all other seed sizes
except Aﬁ which was on . par. While Ad,was on par with A3,
AB’ AA and A3 wore silgnificantly superior over A2 and Ai‘

The lower seed sizes A2 and A, vere found to be on par.

At 150th day, AS vas found superior to all treatments.
Hhile_A4 was on par with A3 and A3 was on par with Aa, all

the higher levels were superior to A1, the lowest level.

At 210th day, AB treatment was found superior to all
lover levels while at harvesting gbage As vag superior to
all lover levels except A,. In both stages A.4 vas on par

vlth AS,-AB to A2 and A2 to Ai’

It could be seen from the mean table that the nitrogzen
uptake for the different feortilizer treatments were signifi-

cant at ail stages.

At 90th day, 33 treatment was superlor to B1 with

regard to nitrogen uptake and was on par with 32. B2 in

turn wvas on par with 31.

A% 150th Qay after planting, the uptake of nitrogen
was the highest by BS treatment and it wes elgnificantly
superior to 32 and B1, while B2 was superior tO'Bi.



Table 34. Nitrog;g uptake (kg/ha) 90th day after
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plent
. A A' A2 A3 A4 Ag liean
B.' 9.9 13.0 17.0 21.14 24.3 17.14
B2 1.7 16.0 20.1 27.0 29,5 20.8
Dy 12.0 15.0 25.1 29,0 35.% 23.2
Mean 11.2 1407 21 0 2507 29-6 '
" SEH (A) 1,606
SEM (B) 1.2584
SEM (A x B) 2,958
CeD, (0.,01) for A merginnl means 4,80
C.D, (0.01) for B marginal means 3,72
Table 35. Nitrogen uptake (kg/ha) 150th day after
planting
B A A' A2 A? 1.4 AS Mean
By 22,5  35.4 36,3 41,8 504 37.2
B, 25,2 3642 49,7 471 630 44,2
133 40,6 45.0 B2e1 57.0 78,6 4.7
Mean 29.,4 38,9 4600 4806 6309
SEM (A) 34759
SEM (B) 2,M2

C.D, (0001) for A marginal means 8,07
C.D. (0.01) for B marginal meang 6.25
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Table 36. Nitrogen upteke (kg/ha) 210th day after
planting .
A A A A Hosn
3 Ay 2 Ay 4 5
By 235.6 3643 40.3 54.3 5846 42.7
B, 3062 37T 53,0 56,7 67.0 48,9
.33 45.4 49.8 63.4 69.7 90,1 63.7
Mean 33.1 4t 3 5202 . 00827 71.8
SEH (A) - 5336 .
SEH (B) 4.133.
SEM (A = B) 9,243 |
C.D., (0,01} for A mrgina) means 10.93
C.Ds (0.01) for B marginal nmeans 8,46
Tgble 37; Ritrogen uﬁtak- (kg/ha) at hérvest
B A:. A1-. Aa A? A4- As : Maan
B 24,3 38,8 41.0 56,9 60,  44.2
By 533 3841 55.2 5947 741 51.5
BB 48.3:. 51 o2l 66,2 73-5 95,7 66.7
Mezn 3545 42-7 541 63-4 75.0
SEIM (A) 5.271
SEY (B) 4.089
SEM (A = B). 9.142

C.De (0.01) for A marginal means
€.D, (0,01) for B marginal means

15.27
11.83
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At 210th day of planting and at harvest, trectment B3

was found superior to BE and Bys vhile 32 wag on par with B1‘

Interaction effect was not significant.

Phosvhorus untaks

The data on phosphorus uptake by the plant at various
ptages are presented in Tables 38 to 41 and analysss of
variance in Appendiz XIX,

Size of seed produced significant difference in the
nptaké of phosphorus at all stages of growth.

At 90th day after planting, AS was superlior to 21l
other levels, A@ vas on par with A3 and superior to A2
and A1. ﬂB was found on par with A2 and superior to A1n

The lower levels A2 and A1 were found on par.

A% 150%h day,'As was superior to all other treatments.

A4 was onr par with A3 and A2 and they were: superior to Ai'

The data revealed thet at 210th day and at harvess,
A5 was on par with A4 end was superior Ho other lower
levels, while A4 wag on par with A3 and AS in furn wes on
rar with &29 But a2t 210th day, A2 was supericr to 4,,

while at harvest A2 was found on par with A,.
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Table 38, Thosphorug uptake (kg/he) 60th day
efter planting

B A A1 AE A3 A4 AB 'rvrean
Bi' S 2.4 Fel BT 4.3 507 3.8
B, 2.6 2.9 40 5.5 Te0 444
By 2.4 3.0 4.5 5.5 7.0 4.5
Heen 245 30 4ot Bl 6.5

SEM (A) 0,384

arM (B) 0.255

SEM (A z B) 0.660

G.D, (O;Oi) for A marginal means {.11

Table 39. Phosphorus upitake (kg/han) {150th day
after planting

5 A A1 A2 AB A4 A5 Mean
B, 9.6 16.3 16,6  17.1 22,0 16.4
32 10.7 16.7 19,1 15,7 24.7 17.4
BS 156 1649 20 .1 22,7 28,8 20.4
Frean 11:3 16.3 18.5‘ iBaiS 25.2

SBE (A) 1.782

8EM {B) 1383

SEM (A x ) 3.004

C,D, (0,01) Por A mazginal neans 5.17



Table 40. Phosphorzus uptake (kg/ha) 210%th day
aftor planting
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C.D. (0.,01) for A marginal means 6.28

A A A A A A Vean
B 4 2 3 4 5
B, 11.9 18,7 20,0 26,5 26.9  20.8
BZ 13¢2 18-98 22.9 2404 3209 22.4
33 14.2 2G.1 24.8 303 35T 24.6
l2en 13-1 1932 22:6 2?01 31 2
SEH (A) " 1,836
apE (B) 1:422
SEM (A x B) 3.180 |
C.D, (0.01) for A marginal meens 5,32
Table 41. Phosphorus upitake (kz/bha) at harvest
- A . A1 . A2 Aﬁ o Aﬂ A5 HMean
B‘ 131 . 19.4 ° 21,1 . 28,0  30.9 225
B, 17.0 20,8 24.7 25:4° 34.5 24.5
33 16,8 237 27.2 31.2 36,8 271
Hean 15,6 21,3 24,3 28,2  34.%
SEI“E (A) 20'68
IEM (B) 1.679
8Ei1 (A =z B) 3.?56
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Eventhough eigmifilcant difference was not found,
for the total phosphorus uptake between levels of fertllizer
at all siages of growth, uptake of phosphorus Iincreased with

increése of fertllizer levels.

The interaction between levels of fertilizer and

slizes of geed did not produce any significant remalt.

Potossium uptake

The data on the uptake of potassium at various stages
of growth are given in Tadles 42 to 45 and enalysés of
variance in Appendix XX, '

The results show that there wap significant influence
on total potassium uptake due to difference in seed size

at all stages of growth.

At 90th day after planting maximum potassium uptake

was obtained by As eseeds but 1t was on par with A3 and A4

and superior to others. Both the lower levels A2 and A1

were on par.

The data on potassium uptake at 150th dey after planting

show that, the highest upitake was obtained by A5 geed size

and was superior to gll other lower levels. A4, AB and AE

vere on par and superior to A1,



Table 42, Potassium upiake (kg/ha) 00th day after
planting
n A A1 !l.a AB A4 A5 san
By 9.9 13.0 20.4 16.6 17.0 15.4
B? 1.4 13.2 20.4 20.6 27.8 18.7
Hean 10.9 1344 19.5 1.1 25.4
SEH (A) 1.920
SEHM (B) 1.487
9EM (A z B) 5327
C.D. (0,01) for A marzinal means 5.56
Table 43, Potessium upiake (kg/ha) 150th dey afior
planting
B, 21.0 41.3 46.1 431 575 41.8
B, 28,6 41 .5 50«0 43,7 615 45.1
33 35.2 47 o1 $53.8 5844 71.8 53.3

28.2 43,3 50.0 48.4 6346

8BH (A) 3.021
SEM (B) 3,037
S84 (A z B) 62792

CuD. (0.01) for A marginal means 11.36
C.D. (0.01) Zor B marginal means 8.80




At 210%h day and at harvest, AS seed wae puperior
t0 all other levels in the upteks of potassium. But at
210th day A4 level was superior to all other levels
vhile at harvesat it was on par with A3 and superior to
A2 and Ai' On 210th day of planting, A3 was found superior
to 4, and A,, while at harvest it wea on par with A2 and

2 1
guaperior to A1. The lower levela were on par at both stages.

With regard to fertilizer level there was no oilgnifi-
cant influence in the uptake of potassium between levels ab
different stages of growth exceps 150th and 210th day after .
planting. In both ths stages BB level was on por with Bag
B, in ‘furn was on par with B,.

The interaction effect of treatments was not
gignificant.

Total nitroszen con&eﬁt in goil

Datae on total nitrogem in soll, after the experiment
are given in Table 46 and analysis of vaerience in Appendix XXI.

From the mean table, 1t could be ssen that the seed
pize end fertllizer levels had no effeet with regzard to the
total nitrogén status of the soil after the experiment. But
the nitrogen status of the soil was found to be at e higher
leovel than the initial level (Table 1).
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Tablo 44. Potaselunm uptake (kgfha) 210th day alier

planting
B A A1 Aa AS Aﬂ Ag Foan
By 5645 45.9 58.9 76.0 93.8 62,2
B, 44.6 54.9 69.27 T7.46  99.6 69.2
By 60,6  60.0  T0.4 86,2  98.4 751

Meam  47.2 536  66.2 - T9.9  97.3

SEM (4) - 3.797

8o (B) 2,941 -

9B (A x B) 6576

CoD. (0.01) for A perginal meane 11,00
CeDa (0.01) for B marginal meons 8.52

 Table 45, Pofaesium uptake (kg/ﬁa) at harvest

B A - Ai . Aa AB » ' A4 ' As " I:ean
51 3746 47.3 1.5 82.4 95.9 64.8
B, 47.2 55.3 72,1 79.4 106.7 72 o4
33 61.2 G2.9 874 00,0 106.6 815

SEH (A) 6.610

SEH (B) 5.720

SEH (A x 3B) 11 .450

C.Ds(0.01) for A marginal means 19.15
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The interaction between fertilizer level and seed
size was significant. The plot having treatment A, B,
show higher total nitwogen in coil after the experiment

and lowest nitrogen conbtent wag recorded by treatment A1 Bi'

Available phosphorus in goil

The data on available phosphorus in soil afier
oxperiment are presented in Tahle 47 and analysis of

variance in Appendix XXIT,

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

Available votagsium in sgoil

The data on avelilable potassium present in soil wore
pregented in Table 48 and enalysis of varisnce in
Appendix XXITI,

Significant difference was not odbiained in the
available potassium present in‘soil after the éxperiment
due to the fertilizer level, seed sizs and their interw
action. DBut it was more after the experiment in 4he soil
than the initiel level (Table 1).
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'Table 46, Total nitzogen present in soil (kg/hn)
B A A1 Ag ﬁ.j, A 4. As I'Eean
By 1861,3 1815.9 1861.3 1724.3 2179.14 1883,4

B,  2049.6 2253.7 1770.5 1906.9 1770.5 1950.2
By 1679.7 1815.9 1997.5 186%.4 2185.8 1508.4

Hoan 16863.5 1961.8 1876.4 1830.2 2045.1

SEM (A) . . 60,01

SEM (3B) 46.484 |
SE (A = B) ; . 103,06

C.D, (0005) for Ax B 30‘1 205

. Table 47. Avallable phosphorus in soil (kg/ha)

- A - Ay Aq Ay by - Ag Mean
3, 100.6 110.6 112.6 116.6 108,6 108.6
B, 94,5 104,6 112.6 108.6 100.6 104.2
By 10B.6  108.6 104.5 10B.7 104.6 107.4

Yean 101.2  107.9 109,9 109.3 104.6

SEN (4) 3,034
SEM (B) 2,350

SEM {4 = B) 5,255
Hot significantg



Table 48. Available poitassium in =il (kg/ha)
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B A A1 Ae A3 A4 A5 Hean
31 202,.6 109.7 195.3 188.2 200,7 195.7
B2 ¢ 191.7 189.9 186.4 200.7 189.9 191.7
33 206.3 193,5 193,58 202.6 191.7 197.5
Moan 200;3 191 o? 191 07 19702 194.1
gEM (A) 24890
SBEM (B) 2,238
SEM (A = B) 5.005
Yot slisnlificont
Table 49. Vater stable mggregate of soil (> 0.25 mm)
. 24 Ao Ag Ay Ag Mean
B 33.17 35.2 3.4 32.8 337 238
B, 3359 53 e2 32.9 32.5 3.1 32.7
33 55.8 544 32.7 T2l 32.5 33.5
Heon 4.3 54.3 333 32.4 3244
8t (A) 0.709
SEM (B) 0,549
. 8B (A x B) 1.228

ot significant
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Yater gisble aggremate of goll (> 0.25 mm)

The water stable agegregete of soll after the
experiment was determined and the results were statisticelly
analysed and presented in Table 49 and the analysis of
varianée in Appendix IIIV,

Different levels of fertilizer, secd sizes and their

interaction were found not significant.

Eeconomics of produchtion

The data on economics of produetion are presonted

in Table 50.

The data revealed that the highest net profit of
Ra, 7978.50 was obianlned with A5 geed size followed by
Rs. 5241.70 by A4 and Rs, 1415.10 by A, vhile A, and A

5 2 1
seed pizes resulted in loss.

In the case of fertilizer levels, the highest profit
of Ra. 1552.10 was obtained with 33 lovel, Rg., 955.10 by
32, vhile the lowest level B1 produced losg.

Corrolation otudlies

The daba on correlation coefficilente are presented
in Teble 51. Correlation bebireen geed slze and yield of

tubers, number of marketable tubers, nitzogen, phosphorus:



Table 50. Econornice of production

2dd3tional cost of

s BILEE, —om— mie, A g GRS
matonigy Fortilizer (8s) {r3)
Ay 15941.60 1533.50 1293.Q0 18568,10 10.43 10430.00 -8138.10
&2 15941.60 1866.90 1293.00 12101.50 16.51 16510.00 =2591.50
A3 15941.,60 240030 1293.00 19634.90 21 .05 21050.00 1415.10
Ly 15941.60 2933.70 1293.00 20168.30 25.419 25410.,00 5241 .70
ﬂg 15941 .60 3467.10 1293.00 2070%.70 28,68 28680,00 F978.30
By 15941 .60 2400.30 970.00 19311.90 13.20 19200.00 =-1911.90
32 15941.60 2400.30 1293.00 18634.99 .20'57 20570.00 955.10
B3 15941 .60 2400.30 1616.,00 19957.920 21.49 21490.00 1532.10

Yages - lan Rg. 20.00/day
Yoman RBe. 18.00/day

Cost of FYH  Re.100.00/IT

Coet of weed Rs. 20,.00/100 lios,.

Ammonium sulphete R8.1535.00/1%
Supeow phopphate RABETY.G0/1T
furiate of potach Re.1228.,.00/1R

Tubez Re.1.00/kz

Seed tuber
Re.i b%/kg

88



89

Table 51. Correlation coefficionts

gé: Charancters piudied gggggiizégg
1 Seed a8lse =z yield of tuber _ §.9802%%
2 Seed oiseo z number of marketable O°9148%9
tubors
3  Seod size x Hitrogen uptake 0.8172%%
4 Seed slge x Phosphorus upbuke 0.9367%%
5 Seed size x Potassium upiake 0.0218%+%
6 Secd sizeo x Dry matter production 0+ 9840%%
T Tield x Dry maéter'production 0¢984d*§

#% gienificant at 1 per cent
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and potash uptake and dry matter production, yield and

dry metter production"were studied.

The results show that seed size and yield of tuber,
geed size 2nd number of mavketable fubers, aced slze and
nitrogen, phosphorus and pofaah uptalte are signifieantly
and positively correleted. The correlation between yleld

end dry matter production ls alsc significant and positive.



DISCUSSION



DISCUS5IoN

1. Sermination percentasme .

Observation made on the germination of Dloscoren
ggculeontia tubers indicated that the germinatibn started on
the 8th day and completed on the 36th day after planting
(Table 2 to 5).

The langer seed size (110 g, 130 2) started to gorminnte
garly compared to the other sizses used., Cormination percente
age continued to increase from éth day after planting and on
29¢h day, the percentage of increase varied from 57.5% to
71.1% anong the dlfferent tuber sizes used,

The data in Tablee 2 to 5 and FPig. 3, indlcate that
bigger the soed mize, earlicr the gormination and higher
the pereentéga when compared to smaller sized ones. Early
gernination has’gct the cdvaniagoe of sarlier estnblishnment.
Thig is due to the availability of larger food material in
the bigger seeds which facilitated earlier utilization arnd
better establishmont, ILarge seeds contain nmore sprouting

loci and nmore sprouts per seed than small aseed.

‘Onwueme; (1972) and Eayode (1984) showed earlier
germination with bigger cized planting material in Dioscoree
rotundata. Similar findinge were nlso roported in potato
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by Parvathiker and Singh (1973) and in tannia (Xanthosoma
, gagittifoliun) by Eoyi (1957). The present investigation
is in conformity with the earlier findings.

2. Length of vine

Length of vine wae significently influenced by the smeed
size only up to 90 days after planting (Zables 6 to 8).
The plants emerged from 130 g seed size produced vines with
& mean length of .0 m which vas 1225 more than that was
produced from tho 50 g seed size, The influence of larger
sized planting materiales on plant height in various other
crops has been reported by I;hthur et a1, (1966) and
Parvathikar and Singh (1973). The greater rescrve of food
material in the large slzed planting material, might heve
eontributed for the botter initial growth in plantas, Ghe
bigger plenting material germinated faster and got established
earlior (Tebles 2 to 5) which in turn enhenced the early
moriatomatic activity and vigorous growth.

Loevela of fertilizer ns wall asg thelr interaction with
s0ed elce did not show any effect on this aspect.

3. Dumbar of leaves

The size of pleanting paterlal had a gignificant influcnce
on the numbher of leaves producecd, which could Ye noted from
the tables 9 to 2.
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In geneéal. there was an increase in the mumber of
,leavas from the date of germination up to 150 DAP, after
which there was a decrease in the number, At 150 DAP, 130 g
faeed aize had & total number of 450.% leaves while the
emallont seed size (50 g) had only 193.9 leaves with propox-
tional variation in number with the intermediate siges.
Incieas& in the number of leaves up to harvesﬁ'may be due to
the gronter vesorve of food material in the segd vhich was
made available for the esrly germinatioch and post-energent -
development of the plant, Similar rescultas wers obtained by
Eaﬁoor (195%) and Pande and Mahapatra (1977) in votato and.
Préston (1964) and Nwoke and Okonkwo (1978) in Digacorea 5PD.

Production of number of leaves was not,iniluéncea elther
by the application of fertilizer or their inteiacﬁion with
secd gige.

4, Leéf grea index

Leaf area increased with incroase in seed sige during all
stages of growth (Tablea 13 %o 15). largo sized seed produced
higher numbaf of leaves compared to the swel) eized ones-
(Tablesl§ t0.12). Thip has enabled to give a higher LAI for
‘large sized seed, At 150 DAP, LAT of 3.59 was wocorded by
130 g sced oilze, while 1t was oﬁiy 1.84 in the cage of 50 g
seed size, The LAI proportionately got reduced during the
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oubreguent pericd with the proportionzl redu&tion in the
total leaf number. Uhen the seed sise increased from 50 g
to 130 2, tho percentage of increase in leaf arec Aindex
wvas 93.5. The findings of the precent experiment is in
agrocment with that of Mnyi (1972) in Dioscorcs eseulenta,

:Ehodgh fertilizer lovels had no influcnce én the leaf
area index of Bieacoréa eaaﬁl ta, the data (Tablez 13 to 15)
show the gradunl inerease in leaf area'inﬂex for three lovels
in all otoges of growbh. After 150tk ddy of plentinz there

vas a reduction in leaf area index.

There was no interaction botwoen seed sizge and

fertlllzser treatment on leaf ares index. .

- 5. Humber and welcht of dwbers per plant

The number of tubors as well aa-%heirlweight por piant
vere glgnificently influenced by the seced size (Tables 16 and
17 and Pig. 4). Bilgger the seed pize, higher was the munbor
ag well as welght. OSeed size of 50 g produced 16.4 numbor
of tubers wlth a total weight of 0.87 kg while the sced sige
of 130 g produced 26.1 tudbers with a total weight of 2.0 kg,
This wag 59% and 1505 increase over tho smallest gize with
rogerd o numbor aﬁd woight of {tuber per plant reapectively.

The remson for the production of greater number of tubers
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nay be due to greater vine length, larger number of leaves
and photosynthetic activity, which were significanily
Jdnfluenced by the larger aized_seed;;ﬁpen there is pulficient
photosynthate for storage, thoe number ard welght, normally
'wlll increass, This result comaborate the findings of

Enyd (1972) and Onwuene (1930).

'tFértilimer levels hod no aignificanﬁ effect on the
number and weighé of tuboy pef plant, éhé ﬁigheat fertilizer
1@#91 hed produced comparatively higher nunbar of tubers and
higher tuber ﬁaight cﬁmﬁarea to0 lower levels., Interaction

wed 2180 not significant in thio rogord,

6. Marketabls tubens

The data precented in Table 18, indicate that there vas
significant differenco in thse nunmber of rmarkotable tubers
produced by the differcnt seed sizes and a positive correla.
tion exists hetwoen the seced size and number of mrketable
tubers per plant (Table 51). Bigzer osized secd (110 g and
130 g) produced the highest nmumber of marketable tubers than
the smaller sized sceds, (90, 70 and 50 g). Seed size of
130 g wvas found to produce T7.3% more number of marketable
tubers over the smelier seed size. Barly vigour and increased
rato of photosynthesis might be the possiblo reasons for the
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1nore§std production of higher numher of marketadble tubera.
This finding 1s in agreement with the findings of Eapoor
(1951), Gustafmgon (1968) in potato and Enyi (1972) 4in

D. gasculenta. '

The date presented in Table 19 mnd TPig, 4 indicate .
that the wolght of marketable tubers was increased from
0.7T7 kg to 1.8 kg by the incrense in sced woipght from 50 g
to 130 g, the marketable tubers are formed in the earlier
growtk stages, OSince the rate of photosynthetic activity
ie more in the early period, in vigorously sgrowing plants,
the carly formed tubers will be heavy and bigger in size
vhich make then suitable for marketing. The bigger gized
seed materiels produced vigorous plants which might have
infiusnced the nzoduotion of higher quantity of marketable
tubers. Enyi (1972) and Onwueme (1980) also obtained higher
quantity of merketable tubers per plant by ueing bigzer
oiged seed materlials in Dloscorea spp.

Percentage welght of marketable tuber per plant wea
not influenced by the size of sged used for planting
(Table 20), The poesible raason for this ie due to the
malntenance of zame ratio cf the walght of nongmarketable
and marketsble tubers by zll seed alzes,
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The numbar, quantity and percentage of weight of
marketable tubers were not asigmificantly affected by the
application of fertilizers. But in gemerzl an increacing
trend has becn seen in all these factors, with increasing
the fortiliger level. Interaction effect of meed size and
fortiliczer level was 2lso not significant.

7. Length and eirth of tubors

The data presented in Tables 21 and 22 indicate that
glze of seed had significant influence on the production of
bigger tubers. The seed size of 130 g wag found %o produce
tubers wifh e mean length of 9.4 cm while fhé 50 £ seed oice
prdduced tuber with & mean length of 5.3 cm only. The sane
trend wag also noted in the cnge of girth of tubsra produced.
Ag stated earlior, the reason for the production of digger
tubers by the plant developed from bigger siszed ssed, may be
due to the production and translocation of larger quantity
of photoeynthate. Onweume (i1978) stated that the greater
the welght of seed used to estadblish & yam plant, the greater
the size of tubers produced by the plant.

Though significant changes in length and girth of tubers
were not obtalned by different levels of fertillrcers, the
date chow an increasing trend for length and glrth of tubers
with increasing fertilizer lovel.
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Interaction effect of treatments was not cignificant.

8., Yiecld of tubor

The data in Table 23 and Fig. 5 indicate that tho
tuber yield was olgnificantly influenced and positively
correlated by the seed size (Table 51). Seed mterial
velghing 130 g produced tuber yield of 28.68 t/ha while
110 g, 90 g, 70 g and 50 g sced materiale produced 25,41,
21.05, 16.51 and 10.43 t/ha rospectively. When the weight
was inereased from 50 g to 130 g, the increase in tuber
yield was 6.08, 5.46, 4.36 and 3,27 tornes per hectare Yor
every additional 20 g seed welght. 130 g seed oize rocorded
about 175% increase in yiold over the smallent seod
materinl (50 ). |

The relatlonshlp between the soed weight and the
yield had been repoatedly confirmed in various oxperiments
(Freston, 1964; PEnyi, 19725 Gurnah, 1974; Onwueme, 19723
Kayéde, foe4).

The reason for highewy yiold in rolation o soed oize
may be attributed to the following reascons:- .

Iorge secedeo sproutod wore rapidly than smzll seeds and
a8 such were able to eginblich themselves end grow more
quickly. Large seceds contain mozro pprouting loci and wmore

sprouts per seed than mmall seed.
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. According to Hwoke and Okonkwo (1978) the main effeot
of largs mecd is in the production of a vigorous initial
geowth of r00%, vine and leaves which gave the plant an
advantage that lasts throughout the gxowing season,

The Table 23 shows that there was no slmificant
difference on yield by the fertilizer levels. The lowest
' level of 60 s 60 3 90 kg IPE/he hes produced an yield of
19.2 ¢/ha of tuber while higher levels of 80 ¢ 80 : 120
and 100 @ 100 1 150 kg FPK/ha gave 20.57 end 21.49 t/ha
tubers respectively, This ghows that medium and high
fertilizer level inecrensed yleld by T.1% and 11,9% more
than the lowest level respectivoly. Since the difference
in yield wers not statliotically significant, the lower level
of 60 & 60 ¢ 90 kg NPK/ha may be conpidered as sufficient
for Diosocoren asenlentc orop, grown undery condition of

Trivandrum,

9, Totel dry matter ylsild

Seed size had already been found to influence the
length of vine, numbeor of leaves, leaf area and yield. Thus
1t 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

size and dry matter production (7able 51). Witk the
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increase of seed size from 50 g to 130 g, the dry matter
also increased from 1.00 %o 2.2, %.9 to 8.2, 4.7 to 11.6
and 5.3 to 14.1 t/ha on the 90th, 150th, 210th DAP ond at
harvest respectively. During ths hervesting stage the
inerease in dry matter due to highest seed size (130 g)
wes 224% over ths lowest seed sige of 50g. This 4s in
confornity with the findings of Enyi (1972). -

The production of dry matter due to fertilizer applica-
tion was not influenced dquring the growth stase in general
except at 150 DAP (Table 25), During this stage the mazimum
number of leaves weie'reeorded (Table 10), Application of
fertilizer helped in acoumulating more nutrients (Table 35
to 43) and thereby helped in rore photosynthetic aetivity,
resculting in hicher dry matter production. Similay observae-
tions were made by Singh et al. (1969) in coleus.

10. Bulking rate

From the data (Teble 28), it may be noted that eize has
got significant infiunence on the bulling rate, A1l the higher
levels (130 g, 110 g and 90 g) were superlor to the smaller
egoed sizes (50 g and 70 g). Plants from 130 g aced gize were
found to produce 13%5.7% more bulking rate over that of 50 g
seed sice. Tubér bulking was infiuenced by the wvarious



factora connected with better plant stand, Tubsr bulking
rate might have been influenced by the leaf ares index
(?sble 135 to 15) and tuber number (Enyi, 1972).

Fertilizer levels or theoir interaction with seed cize
bad no influence on the bulking rate of tubers in this

exporiment,

11. Utiliontion index

The mean value of utilication indew 1s prosented in
Tgble 29, Utilieation index shows that how mch of food
material syntheaimed have beon utilised for tuber development.
Small aseed slee produced the loweet utilisation index, which
was significantly lower than oll other soced siges which wao
on pare Thip shows that the plant developed fﬁom the 50 g
seed material could not produce suffiocient food materials
for better atorage in tubers,

Utilisation Index hed not boen chaenged sisnificantly
by the different levelo of fortilizor or their interaction
with peed sige,. |

12, Quality of tuber

The performance of the crop is beat measured not only
by the quantity but alse by the quality of the product, and
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1t is the quality of erop waich determine the £inanl yleld.
Though tho quality of certain plant specles im dstermined
by genetic factors, the composaltion of them is determined .
primarily by matrition within o reasonsble limit., From the
result 1t ie seen that sizo had no significont influence on
the qualit& characters such as pgqteih; aéardh,.augar and
crude £ibre (Teble 30 to 33), einco the variety used fox the

experiment wae tho eame.

The diﬁact influence of fextiliéér levele on protein
content of tubers ean be seen from the data (Table 30).
Applicution of highest level of fertilizer (100 : 100 : 150 I
NPR/ha) has recorded the average protein content of 3,99
which was nearly 40.6% highor then the lowest lavel tried.
The varlation 1n the protein content.betwaen_thp lowest and
the middle level was not significent, This finding 48 in
agreement with that of Fadir and Mohan Rumar (1976) in
Dioscorea alate and tagur ond Deorakvosid (1979) in potato.

Starch content wﬁa aloo significently influenced by
the fertilizer application (Toble 31). The maximm otarch
content wae pecorded at Lortilizer level 60 : 60 t 90 kg
HPE/ha and 1t was significantly superior to the higher
. levels of fertilizor tried., From this it moy be concluded
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that gtarch content in D. gsenlenin cannpt be substantially
increased by the application of NPKE feritilleer boyond

60 ¢ 60 3 00 kz/ha., Furthor increase in the fortilizer
application results in olmmificant reduction in sterch
content, This is in confirmation with. the resulto obtalned
by Mazuz and Dworakweeki (1979) in potato and Mandel st pl.
(1969) in D. egenlenta..

The data presented in Table 32 poinit out that the
content of sugar in tuber ves oleo influenced by the fertilicer
application, Plaats which recelved the NPK fertiliser at tho
rate of 60 ¢ 60 ¢ 90 kg/ha rocorded the maximum sugar content
(2,0%) while the highér lovels of treatments (80 ¢ 80 ¢ 420
and 100 : 100 : 150 kg/ha) produced 1.98% and 1.90F% respect-
ivoly. The variation in sugar content hetween the lower and
niddle level was only 0.02% while 1t was 0.1% in the highest
lovel. While working out protein to starch, suzar to starch
end sugar 4o protein ratio, it was found that protoin to
starch and sugar to. storch ratio decreased with increasing
" the feriilizer level, while sugmar to protein ratio;increased
with increasing the fertility level.

~ These imdicate thet more proteimacecus the tﬁber,
ler.ag gwoetcer will 1% be. This was in agroement with the
findings of lndel gt gl. (1959) in D, esoulenta.
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13. Hitrogen uptake

The total uptake of nitrogen by the erop was foumnd
to be directly influenced by the seed size ond fertiliger
in all stages of growth (Tables 34 to 37).

When welzht of seed was increased from 50 g to 130 g
nitrogen uptake wne also increased from 11.2 o0 29.6, 29%.4
to 63,9, 33.1 to 71.9 and 35.5 to 75.0 kg/ha at 90th, 150th,
210th DAP and at harvost respectively. The reason for this
vag due to pioduetion of higher blomass by the bigger siged
vlanting materinlg which in turn reflectoed higher absorption
of nitrogen.

Plots reoceiving the higher level of fertilizer showed
significantly higher niltrogen uptake during all growth astages
compared to middle snd lower lsvels. VWhon the nitrogen upe
tako was increased from 17.1 kg to 44.2 kg/he from 00th DAP
%o harvest fbr the lowest levels of fertilizew, it wea
inoreased from 23.2 t0 66.7 kg/ha by the highest level for
the some period. The voristion in nitrogen uptalke inereased
uniformly with the inerecse in fertilizer levela, Similar
results were obtained by Rao and Arxora (1979) and Leuwe (1979).

14. Phoaphorus uptaka

The data preéented in Tablos 38 to 41 indleated that
only the size of seed hed sigalficant influence on the upiske

0of phosphorus,
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In the early siages of growth i.2. up to 150 DAP,
130 g seed material mlone was significaently superior in the
uptake of phosphorus compared with the lower sizes and the
variation betweon the nezt lower siges was not much, From
subsequent period up 40 harvest though simlinr trend waas
na%ioed; the 130 g oesd blze was on par with 110 g and
superior over the omaller sizes, The varidtion in pliosphorus
untake beﬁwéen 110 and 90, 90.2nd 70, and S0 g seeﬁ'aizes
were not significant. Thus in general, it may be noted that
throughout the growth stage phosphorus upiake was maximun in

biggor seed gizes compared o0 the lower ones,

Fortilizer lavels had no influence on the phosphorus
nptale, though slight ineiease in the uptalle was noted
thronghout the growth otages. Varia (1973) revealed that
uptake of phosphorus wae roeduced by a heavy I, X application,
The rosults of the prosent exveriment iz In confirmity with
the above results,

15. Potassium uptnke

Tho data precented in the Tables 42 to 45 indicate
that theore was a Bignificant difference between tho amount of
- potessium abeorbed by the planbts emerged from the bigzer seed
size in gll stages of growth. A% hawrvest seed material of
130 g helped to absorb 10341 kg K,0/ha vhile the 110, 90,
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80 and S50 g seed materisl ebsorbed only 83.8, T3.6, 54.9

and 48,6 kg'KQO/ha. roeopectively. The production of higher
dry matter by the plent emerged from the bigger nised aecd
(flables 24 to 27) hae caused tho higher up%ake of potassium,

Fertilizer levels showed signifieant'influence in the
abgorption of poitassium only between 150th and 210th DAP,
The higheat level of fertilisger signlficantly influencad the
potassium uptake over the lower levels Quring this: period.
Imﬁére-waa no aigﬂifieant'éiffeﬁence in the uptaké between
the lower ldvels. Application of potassium increased
growti, leaf area, duﬁmtion, photogynshesis and better
yield. Tho beneflcial effeots of potassium helped in the
produotion of nigh dry matter which influenced the hisher
uptake of potassium (Obigbosan, 1973).

16, Sold) arelysis

Regults on the toial nitrogen, awvailable phosphorus and
aveilable potassium content afier the experiment are prosented
fn the Tables 46 %o 48. Thore wes no significant difference
in these aspectes due to varistion 1n seed sizé éhé fertilizer
levels., The RPE content of the Boil aficr the exporiment
wags found to be higher when compered to that of the =oild
bofore the experimemt (Tablo 1). The variation in %he

nutzlents may be dus to wvarious reasons gsuch ag application
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of fertilizers, FYM, mulching the cxrop and many other reasons.
The soil samples were talken from the mounde which were applied
with FTM and mulches, which is also a reason for the high

KPK content.

17. Water stoble aggrezate of goil {>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
dnfluenced by the treatmente or thelr interactlions. Properiy
of soll aggregation cannot be changed in a short period of eight
months by the cultivation of e tuber erop. Payer (1969) found
$hat cereals and root orops provided relatively slight soil
oover due to the gpecified root, thua-fesulting less aggregatior
whereas under clover-grain systeﬁ, theé aggrégétion was better.
The present investigation also confirm fhis-finding.

18. Economicsg of yproduction

From “he data (Table 50) on economlcs-of production,
it is found that the maximum net profit (Rs. 7978.50) was
obtained by the use of sced with 2 welght of 130 g. Thexe
wag a p£Ogressive inerease in profit by the use of seed
material from 90 g to 130 g. The use of smaller seed materiald
i.e. 50 g2 and 70 g results in the net loss of Re.B8138.10 and
Re. 25914“0/hé respestively. When the seed size wes increased
from 90 g to 110 g +the additional profit was Re, 3826.60
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which worked out %o Hs, 191.33 for every gram of mced
weicht increase and when the sged sige was further increased
to 130 g, the profit wae reduced to Ra. 136,87 for every
additional gram of seced welght,

Though the minimm fertilizor level was found to bhe
euffiolent for Diogecorea escnlentg for tuber yield, it
resulted in a loss of Ro, 111.%0 and when the level of
mtrient was increased to 80 : 80 ¢ 120 kg NPE/he, 1t mde
up the loss and gave an additional profit of Rs. 935.10/ha
which im equal to Ra. 1047.00/ha. For every additional
rupee spent on the fertilizer theore was an additional income
of Rs, 3.24 and o further increase, reduced the fertilicer
use efficienoy to Rs. 1.50. Therefore it my be concluded
that a mutrient level of 80 ¢ 80 3 120 kg NPE/ha will be
suitable for economical production.
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SUMMARY

An mvestigation ¥vas carr:!.ed out in 'bhe Imstmctional
Farn, Zrishi Vigyan Xendra (Farm Science Centre), Mitraniketan,
Vellanad, Trivandrun District, during 1982 wiith the objactivon
of fixing an optirum seed cize and fez.'tilizer level to
'gogcoraa esgulenta (Tesser yem). The seed size of 50 g,

70 5, 90 g, 110 & and 130 g with a veriation of & 10 g and
fertilizer levels of 60 t 60 ¢ 90, 80 ¢ 80 ¢ 120 end

160 & 100 ® 150 ke NPE/be were triei in fectorisl randomised
block design with thxse replications. The results of the

study are sumnaviced below.

1« Seod ciges of 110 g and 130 g germinated eepxrlier than

the other seed oices,

2, Tho length of vine produced by the biggor sizsd seed
mterinal (110 g 2nd 180 g) wes algnificantly longer
then that of smaller meced materiel only up to 90 DAP,

3. Planta produced from {130 g soced siece hed maximum
pumbey of leaves and leaf area index throughout the
growth perdod.

4. Production of number of Huber, welght of tubér, number
and welght of marketable tuber per plant were highest
in the case of plants from 110 g and 130 z secd sizans,
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7,

8.

2.

10.

110

The length and girth of tuber were maximum in plants
produced from 130 g soed sire, |

There wae & progressive increase in yield £rom

10.43 t/he to 28.68 t/ha uhen the sced size was
dncrenged from S50 g to 130 g. The variation in yleld
betwaen the nearer soed sises narrowod dosn &s it was
progressively increased from 50 g to 130 g. The highect
yield of 28,68 t/ha produced by 130 g sced oize was the

‘most ecoromicsl yicld.

Iy matter production and bhulking rate wene highsest
in 150 z ceod siss and thej wore on par with 110 g

s56d oize,

Though utilization index ﬁaa higher in 130 g aced sine,
it was on par with all other seed cizes except 50 &.

Fertilizer levels kad no significant effect on plant
growth, tuber yield, dry maitter produetion, bulking
rate of ftuber and utilization index.

With regard %0 qualidy such as protoin content, atarch
content, sugar content and crude fibre of the tuber,
seed size hod no ‘infiunence,



e

12.

13,

14.

15.
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The highest proteln content in tuber was obiained
vith the fertiliaer level 100 : 100 : 150 kg FPK/ha
while the sugar content was lower at this level.

The sugar and storch contents were maximum with
she lovest level of fertilizer (60 t 60 ¢ 90 kg HPE/ha)
while fertilizer level had no influence oun the crude
fibre content of tuber.

T general the nitrogen uptake was higher with seed

sizea of 110 2 and 130 g thzoughout the grovﬁh atages.

With respect to fertildizer lovela, the uptake of the
mtriont was meximum with 100 & 100" : 150 kg NPE/he
throughout the growth pazic&.

The vhosphorus upioke was significantly high by planta
produced :rom 130 2 seed sige wp ﬁo 150 DAR, after vhieh
it was on par with those plants produced Zrom 110 g

gaed up to harvest.

Fertilizer lovels had no sffect on phosphorus
uptake.

In general fertiliszer lovels had no effeet on the

uptake of potassium.

The total nitrogen, available phosphorus and awallable

votassion in the g£oil as well am the production of
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water stable cggrogation were not influenced nelther

Ly the seed size mnor by the Tertilizer levels.

The geed sige of 130 g gave a net return of Ro. T978.30/ha
when the smaller aced sizes of S0 g ond T0 g gave a net
loas of Rs. 813%8.10 and Ra, 2591.50/ﬂa rogpectively, The
net proflt proportlonately increased with the increase in
geed size from 90 g2 fq 140 &.

The fertilicoer use efficlency worked oub show that

by the application of 80 : 80 : 120 kg HPE/ha 1% was
Eg. 3.24 for every zrupse spent on fertilizer,.while

it wae Ras. 1.50 for the higheat level of the fertilizer
tried.

The study indicates that ﬁaking the production and
economicee invo econplderation the sced sizge of 130 g f0 29
and . a fertilizer dose of 80 : 80 : 120 kg NPX/ha will bo

sultable for Dloscoren esculenta £or 'lateritic colls of:
Trivandrun District

Future line 02 work

LI

In Dioscoren escnlents stalking of vines involves a
sizable portion of ozpenditure in the total cost of
production. So a low cost technolozy is 4o be

developed.
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2, Dloscores esculenta is normally planted at &
spacing of 0,75 m., The influence of meed size on
planting geometry is 4o be studied to make the
enltivation more economical.
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APPENDIX I

Meteorological data for the cropping period (1982) and the average
value for the previous nine years

Stan-— ) Total rain- Mean Mean Helative Relative
%2:;% Ferdod fill (mg) 'bemperature (OC) temmégﬁuuﬁe é e) iéﬁ;—-ﬁﬁm Afﬁggzjig%rttyég )
13 Mar 26 -4pr 1 - 8.4  32.7 31.2 25.1 24.9 73 77 72 69
14 Apr 2 - Ap» 8 -  20.5 334 32.7 25.4 24.7 75 76 71 68
15 Apr 9 - Apr 15 20.0 27.2 35.0  32.2 257 '25.2 95 18 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 . T4 81 68 69
18, 4Apr 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 81.8 24.8 25.6 80 81 (g 75
20 May 14 - May 20 - 23.5 32,2 3.7 24.6 24.8 84 83 73 72
21 May 21 - May 27 31.0 3.5  32.2 30.5 24.8 24.9 85 = 84 71 69
22 May 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.% 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 3044 30.1 23.7 23.9 89 89 83 82
27 Jul 2-Jul B 6.0 21.0 29.7 29.8 23.5 23,6 88 91 79 80
28 Jul 9 - Jul 15 11.0 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 94 84 79
32 Mg 6 - Aug 12 3.0 15.7 29.4 29.1 22.7 21.9 89 ° 90 76 78

Contd.ﬂ..I..



Meteorologlcal data for the cropping period (1982) and the averase
vailue for the previous niune years

. = v Total raite oan — Tean " Rolative  Relative
dorg  Portod . fall () yemnaiin (%) sememinze (o) Ioztmoan (W Teiervocn [F)
33 Aug 13 - fug 19 7.0 31.8  29.1 28.9  22.8 22, 9 % 95 . 85 74
34 fug 20 - Mug 26 5.8 41.9  30.1 31.0  25.4 23.4 % 93 70 1
35 fng 27 - Sop 2 -  18.4 3.1 0.4 23.8 23.6 84 935 . 73 75
36 Sep 3 -Sep 9 = 15,7 32,1 30.6 23.7  23%.6 8t 92 . T 78
37 Sep 10 = Sep 16 -~ 16.0  30.8  30.1 . 23.3 23.6 a3 92 13 7
38 Sep 17 = Sep 23 3.0 19.0  30.2 30,6, 23.8  23.6 82 9 74 €8
g 6P 24 — Sep 30  T.0 200 30.7°  30.7 23.6 23.1 82 88 73 67
40 Ot 1.-C0ct 7 10.0 25.4 3.4 30.8 22.8 230 & 9 T 64
41 . Cot 8- 0ct 14 T2.0 193 30.9°  31.9 2343 2441 87 87 65 72
42 . Oct 15 ~ Oct 21 30.0 50.5 - 31.4  31.6° 23,9  23.8 82 86 66 70
43 QOct 22.- Oct 28  24.0 60.1  31.4 3.7 - 23.2 23.7 81" 85 72 73
44 Oct 29 - Hov 4 62.0 95.3  30.3 306  23.6 23.4° 92 92 87 81
45 Nov 5 - lov 11  25.0 T3.0  31.1 31.6 23.8 2.9 85 91 T8 72
46 Tov 12 -« Fov 18 6.0 381.%  31.5 31.0 24.0 22,5 85 88 7T 71
47 Tov 19.- Nov 25 - 206 3.5 32,6 24.0 22,8 85 92 76 65
48 Nov 26 - Dee 2 3.0 17.3  30.3 30.6 23.2 21.9 86 = 90 T 62
43 Dsc 3 -Doc 9 4.0 3.4 32.9 3241 22.0 22,6 80 81 58 61
50 Dec 10 - Doc 16 - 6.3 310 31.8 2244 22.9 80 89 59 66

A - Cropping period _ B - Averzge for nine years



APPENDIX IX

Anelysis of variasnce - Gesrmination percentage
{2fter transformation)

Mear sauare

Sourwce darf

i15th day 22nd day  209th dey
Block 2 35.52 8,70 . 14.88
Between
gesd oizes 4. (20h.53%  GOT.MME 274G
yithin 3 63.85 43,08 49494

geed slges

. * Bignificant at 5 peor cent
B% gionificant at | per cent

APPEEDIX IXII _
Analysis of varience - Lieagth of vine

Mean square

Source df

. - 2th day 150th day 210th day
Block 2 7.37 16,80 6,13

A 4 12.39%% 14.82 11.45

B 2 5461 1426 0.70

AzB 8 5473 1.45 0.13

Erroy : 28 9,23 584 6444

wa Significant at 1 por cent



APPENDIX IV

Analysis of wariance - Number of leaves

Mean square

90th day 150tk dey 210th day At harvest

Sourqe it
Block 2
A 4
B 2
A x B 8
Error» 28

7518.06 6080.42 9668.82 4741.13
41790.97#% 84T730.97#*% T0917.06%* B81083,01**
1752.27 10882.82 1166.16 25085,99
392.52 880,85 2051 .74 811.33
712.73 13324 .45 12459.22 11399.69

¥*  Significant at 1 per cent

APPENDIX V

Analysis of variance - Leaf area index

Mean sguare

Source 4f

9Qﬁh day 150th day 21Qtﬁ:§ay
Block 2 0.52 . 1.1 0.79
A 4 3,374 4.85% 4.54
B 2 0.24 .0 6.34
AxB 8  0.69 9440 0,06
Error |

28 0.35 .31 1.16

*¥%* Bignificant at 1 per cent
# Bignificant at 5 per cent



APPERDIX VI

Mnnlyoie of variance = Hunber of tuber per plant

Souzrce at floan BQuars
Block 2 96 .31
A 4 127 .08%%
B 2 8,65
Az B 8 2.24
Frror - 28 ' 16.84

#* Significant ot 1 per cent

APPEIDIX VIT
Analysls of variange « Tubser yield per plant

Source a7 Fean aquare
Block 2 348

A 4 1 STorE
B 2 1.98
Az B 8 G.42
Lrzor a8 1.67

*% Significant at 1 per cent



APPERDYX VIIT

Anelyeis of variance - Hurcber of markeiable
tuher per plant

Source d4f Mean squasre
Block 2 101.35
' 4 70.87%%
B 2 9.97
A=B 8 1.41
Exror 28 1.3%

#® Sipniflcant at 1 per cent

APPEHDIX IX

Analyols of varlance = Wolghs of marketable
tuber per plant

Source afr Mean sgquere
Rlock 2 0.32

A 4 1.47%*
B 2 1.94
Ax B 8 0.72
Error 28 0.17

% Significant at 1 peér cent



APPENDIZ X

Analyeois of varianca - Percentage welght of
marketable tuber por

plant
Souree df Mean' squaro
Dlock 2 48,65
A 4 47,51
B 2 46,14
Ax B 8 7 P a8
Brzor 28 20,35

APPENDIX XX

Analyals of variancee ~ Length of tubera

Source ikid I"con sqQuoare
Hlock 2 .29
A 4 22,35%%
B 2 5.12
Az D 8 Ted1
Error 28 2,02

*® Zignificant et 1 per cent



ATPERDIX X1

Analyals of varinnee « Girth of tubers

Source df Mean square
Block 2 0.27

A 4 45,54 %%
B 2 .11
Ax 3 8 6.60
Error 28 2,73

#% Significant at 1 por ceant

APPRIIDIX XIIX

Analysis of variance - Yield of fubers / he

Souree af Hean square
HMock 2 64,79

A 4 469.10%%
3 2 19.99
AxB 8 1.61
Error 23 {0.12

®% Significant at 1 per cont



APPERDIX_-XIV
Anal&sis of wvariance = Totrl dry matter yield

‘Mean square
Source ar - -
90th day 150th day  210th day At harvest
Plock 2 2,28 3.85 5.43 16.14
A 4 2,55%¢  D1,03%% 75, {Ges 84,18+
Az 3B 8 300 _ 6,08 3.01 0,39

Eryor 28 T«28 2 -45 3,92 6 +«05

*% Significent at 1 per cent

APPENDIX XV

Anplysis of wvaricnece < Bulking rate

Souzce as Mean square
Rlock 2 0.52

A 4 RELL
B 2 0.30
Ax B 8 0016

Errox 28 0.27

#% Significont at 1 per cent



APPENDIX XVI

Annlysis of varisnce = Utilisztion index

Source ag Mean sguare
Block 2 0.54

A 4 6. 53%*
B 2 0.03
Az B 8 0.50
Error 28 1,57

®*# Significant ot 1 per cent

_APDEMDIX _XVII

Anplyeis of vardanee = Starch, protein, cugar
and erude fibre

Moan squore

Source 4f

3tarch Protein Sugpr 'Crude fibre
Bloek 2 0,67 9441 0.00006 0.15
A 4 0.41 1.92 0.0001 0,16
B 2 505.27%* 1.31%  0.0450%# 0.02
Ax B 8 5.21 0.13 0.002 0.49
Error 28 4.59 0e43 0,0C01 0.26

#% Dignificant at 1 per cent

% Olgnificant at 5 per cent



APPENDIX XVIIT

Anglyeis of variance - Nitrogen uptake

Hean square

Source df -
90th day 150%h dzy 210th day At harvest

36,57 14.81 ' 516445 1281.35

Block 2
A 4 498.7T4%%  14T71.02%% 2165,20%*% 2248,50%%
B 2 143.49%* 1143,806%% {726,88%% {071,35%%
AxB 8 13.73 54 .52 46.40 63.22
Error 28 24,75 69.51 128.08 250.13

#% giemificant at 1 per cent

APPENDIY XTX
Analyesis of verisnce « Phosphorus uptake
Mean squere

Souxrce df

90th day 150th day 210th day 253»d day
Block 2 0,12 7085 8.71 32.43
A 4 24.,49%%  220,04%* 475,56*% 434,72%%
B 2 1.90 60.85 41.57 81.79
Error 28 1.52 28,20 30.34 42.33

#¥* Significant at 1 per cent



APPENDIX XX

Analysis of variance = Potaassiunm upinle

Mean agquare

Source 4f
90th day 150th day 210th day At harvest
Block 2 . 39.95 13,44 380.82  1333.37
4 295.80%  1461.70%  3633.095% 4373164
B 2 4243 525.02%  £62,00%  1044.89
AxB 8 180.84 23,30 54.85 67.19
" 19842 129.76 393432

28 35,22

#% Significant at 1 per gont

% Significant at 5 per cent

APPEIDIX  XXT

Anclysis of vafiance - Total nitzogan in epil

Souzce af Mean squoare
Doeck 2 5139.50
A 4 668269.80

B 2 14573.20
Ax B 8 128819.15%%
Erpoe - 28 32411.62

#* Ulgnificont at 1 per cond



APPENDIX XXIT

Analysis of varionce - Available phosphorus
in soil

Source af Fioan sgquore
Rock 2 17.02
A 4 119.34
B 2 75.28
Ax B 8 55.01
Errox 28 82,80

APPRIDIX XXIIZ
Anzlysle of varisnce - Avallable potasslum

in so0ild
Source arf Mean aquare
Block 2 72,70
A 4 120,95
B 2 198 .91
Ax B 8 10093'
Eproxn 28 75.18

APPENDIX NXIV

Annlypia of vavinnece -~ VWoter atahlo
aggraesnte of soil

Source- ‘af Hezn square
Block 2 26 .45
A 4 Te52
B 2 560
A = B __8 2.95
Erzor 28 4.54
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ABSTRACT

An experiment was conducted at the Kxiohi Vigyan

. Kendra, !Mtroniketan, Vellanad, Trivandrum District, with
the objective, of finding out fhe optimum geed size and
fortilizer dose to Dioscoren esculentn. The sced plzes

02 50 g, 70 8, 90 g 110 g end 130 g with a variation of

* 10 g and fortilicer levels of 60 : 60 3 90, 30 ¢ 80 t 120
and 100 ¢ 100 ¢ 150 kg HPE/he were tried in e factorial
randomised bloeok design with three replications.

The seed size of 130 £ was found to boe supeéior in
inoreasing the germination percentags, and growth characters
such as length of vine, nurber of leaves per plaent, LAI,

The ylecld attributes such ss number and weight of tubers,
nurbey and waight of marketable tubers, length and glrth of
tubers, total tuber yield/hns, tuber bulking rate, utilization
index and dry matter production wsre also found significantly
higher in planits developed from seed siges of 150 g.

The fertilizer levels had no influonee on growth
characters, yield attributes and yield.

The protein content of the tuber incrensed significantly
by the application of 100 : 100 ¢ 150 kg NPE/ha, while the

etaroh and sugar content increazsed to the maximum by the



60 ¢ 60 ¢ 90 kg UPE/ha. The seed size had no influence on
any of the gquality characters.

Crude fibre was not affected by seed sizes or fertilizer
level.,

Uptake of nitrogen, phosphorus and potacsiun were
. Anfluenced by the seced size of 130 g during all stages of
arowth,

ﬁ'he highest fertiliger .level Influenced fhe uptake of
nitrogen during all atagea of growth while uptake o0f phos-
phorus was not at all affected by the fertilizer level.
In genoral fertiliger levels had no effect on the uptake of

potassiun,

NPX content of soil as well as éoil aggrogation were
influenced neilther by the seed sige nor by fortilizer level,

The economics of production reveals that for Dioscorea
esculentn, a secd size of 130 g fetohes a net profit of
Bse 5241.70 and a fertilizer of 80.: 80 ¢ 120 kg NPE/ha
fetches a fotel profit of Ra. 955.10/ha.

The study indicates that talking the production and
econorics into consideration the seed size of 130 g 10 e
and a fertilizer dose of 80 ¢ 80 s 120 kg NPK/ha will be

suitable for Dioscorca caculenta for lateritic aoils of
Trivandrun Ddsiriet .



