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INTRODUCTION

Cpleus payviflorus, also mentloned as Coleus

tuberosus is known in Kerala as Kooxka oxr Cheevakigzhangu,

In other parts of the world like Malaya, Java, ete., i+t
18 called, "Mubi kemili?®, "kentang kechil® (Klichi) "Kewbili®
and kumbili java® (Sheik Daud 1947). It 19 believ-:d to
be a native of Africa, probably Abyssinia. Pogsibly bthe
Arabg brought it inco India through the lialabar coast.
It is now widely cultivated in Kerala and conbiguons areas
of Mysore and Mpdras, Outside India if is cultivated in
Ceylon, lW=laya, Java, Indochina, and paric of Tropleal
Africa.

The plant belongs to the family Isbiatae and is
grown for the smll edible tubers, which are used as a
substitute for potaso (Raghavachari, 1918). The stems and
leaves are thick, juicy and faintly fragraabt, The flowers

are small, pale violet in colour and are produced on an
longaved berminal receme. The dark brown tubers are

borne in clusters at the base of the stems.

The tuber is a very common vegebtable in all

house holds, being prepared in aog many ways as we do with
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colocagia or potato {Raghavachori, loc.cit)., It is
also very popular smong the loeal Mslaye and Chinese
(Sheik Paud, loc.cit}. It food value compares

favourrbly with most of the other tubeor crops (&ppendix IX),

Appreciation is lacking in India about ihe

imporitant pert that some of the miscellaneous buber

crope ¢2n play im human oo well as animal disbary. Vhile

effoz bo are mede in ilncressing the production of cereslr

due to the scube food shorbago, 1t ig of no less impor-
tence o develop ways =nd mouns for produeing more of
tuber crops vhich can ceriainly supplenent our predomle
nent cerveal food. The per eopita availabiliiy of otozchy
roote in India le only 40 gm. per day as sgainst 229 gm.
in otner under developed countries and 316 gn. in the
developed comibricn; the world average belng 227 gm.
(Rao, 1966). Our minimum requivement of ebarchy roots
for a minimum standard of diet is estimalbed to be 85 gnm,
per hezd por dey as esbimated by Sukhatme (Rzo, 1966).
To reach bhis level we must produce doudble the quantity
produced at present. Txabeusive culwvivation is ruled
out by shortage of lard. The other sliernatives are

improved stroins =md inbensive cultivation. Tevclopment
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of improved strains thraugh plant breeding techniaves,
thou, h time consuming, is certzinly to be attemnted,
The immediate solution at hand for doubling the produc-
tion is, no doubt, intencive cultivation by nroner
manuring and adoption of other improved agronmomic prac-

tices.

Comparatively research work on the misce-
llancous ituber crops in Kerala is meagre, and as for
Kooxka, only little published daia regarding the manurial
or agronomic aspect are avallable, Ordinarily manuring
with ashes is done {Haghavachari; loc.cit). =ven in
¥Mxlays no menure ie supplied to this tuber crop and
the local belief thore on thie point is that eny man.re
applied to normually fertile soils tends to produce
deforned tubers znd seldom, if ever, increases yields
{Shelk Davd, loc.cit). "he farmers In Kerala use ouly
organic manures such as farm yard menure ond ashes for
menuring this tuber. With the advancement of fertllizer
uge and growing scarcity of farm yard manure and other
orgenics, soms of the farmers have started using arti-

ficial fertilizers for menuring Koorka crop also. It

has been noticed by them that higher yields are obtained
from Rooxka by the application of artificial fertilizers.
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Though there are o number of problems that roouire lunvesti-
gation with reserd to this crop (Shelk Daud, loc,eld), it
931l be quite advantageous to formulate a mamurial schednle

uging ortificisl ferdilizess.

Prelininery studivs on the agronomiec and breed-
ins agpeots of this cron heve been Initiated by the (en~

tral Tuber Ciops Aesearch Tnstitute, Trivendyut,

Sventhough practiecally no information on  the
nenurizl requirements of thie evon 1s avalleble, there
are many vorks 50 show she benefielal effecte of the major
plant nubriente aupiied through ferbiligers on other ituber

craops like potato, taplioea, sveck notate, coloc-sia ele.

e present investigation was therefore under-
taken with the object of sivdying bho response of Xoorka

{Coleus nerviflorus) bo graded doses of mitrogen, phos—

phorus and potash, vnder the agroolimatic conditions of
\

Vellayani.



APPFNDIX-XI

Meteorological data recorded during the crop period
30th June to 11th December 1968)
at Agricultural College Farm, YVellayani.

Rain- DNumber Temperature °C Relstive

Nunmber of Pertod fall of = (Veekly average)puniiity "
a "eekl
weeks. %’v}oﬂi)payg{ Maximum Minimum average)
1 June 25 - July 1 598.0 7 28.2 22,3 91.3
2 July 2 - July 8 451.00 5 28.2 22,3 92.3
3 July 9 « July 15 251.0 4 29.2 22.6 87.7
4 July 16 - July 22 616.0 7 27.4 22,0 93.3
5 July 23 - July 29 128.0 4 28.0 23.1 89,1
6 July 30 - Aug. 5 20-0 1 29.1 23.4 90.3
T Aug. 6 - Aug. 12 150.0 4 29.1 23.2 92,0
8 Aug. 13 = Aug, 19 196.0 6 29,2 22.4 92.0
9 Aug, 20 - Aug. 26 Nil N1 29,3 23.1 88,0
10 Aug. 27 -~ Sept. 2 M1 Ni1 29.6 23.2 74.0
11 Sept. 3 - Sept. 9 166,9 4 29.7 23.2 28,0
12 Sept.10 - Sent,16 180,0 5 28,5 2%.1 26,0
13 Sept.17 -~ Sept.23 Nil Nil 29.1 23.7 89,0
14 Sept.24 -~ Sept.30 345.0 4 29.0 23.7 92,0
15 Oct. 1 - 0ct., 7 33.8 4 29.1 23.6 89.0
16 Qct. 8 -~ Oct. 14 N1 Nl  30.1 2%.2 87.0
17 Oct. 15 - Oet. 21 256.0 3 30.3 23,7 91.0
18 Qct. 22 -~ Oct. 28 75.0 2 30.7 24.1 86,0
19 Oct. 29 -~ Nov. 4 377.0 & 29,5 23.4 92.0
20 Nov., 5 « Nov., 11 173.0 3 29,3 22.8 90,0
21 Nove 12 ~ Nov. 18 29,0 1 30.5 22.8 88,0
22 Nov. 19 - Nov. 25 117.2 3 3.7 23.0 92.0
23 Nov. 26 - Dec., 2 Nil Rl 31,2 22.9 91.0
24 Dees J - Dec. 9 T9.0 3 31.0 23,0 94,0
25 Dec. 10 - Dec, 16 M1 Nl 30.4 21.3 90,3
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Thongh Xoorka (Coleus parviflorms) is being

grown ag @ country pebato in many parts of the world,
very 1litile work scems %o have been done on this crop
and no reported dsts are availeble as to its monurial
requirenmenta., However, the significance of fertilizer
aprlieztion in inereasing the yicld of tuber crons has
been well brought out by exvervinents eonducted in
In@iia and abromd on many tuber crops like potato, sweet
potato, yams, tepioca, sugarbeet ete. the review of

which is given belowi-

Bifect of Nitrogent

Research workers agree that plent growth
probably 1s lizited more often by deficlency of nitro~
gen then of any other nutrient. Regexding its influence
on tae patbern of growth, Black (1957) observed that
within the range of practical inberest, an increase in
the supply of nitrosen caused the growth of the above -
ground portion of plants to inerease relatively more
than the growth of the roots. However, erops grown for
bheir carbohydrates, suoh ag the root crops end the
gereals, benefited from nitrozen menuring through the
increased leaf area brought about by the nitrogen.
(fuesel, 1956).
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Potator-

Beneficial influence of nitrogen in increasing
the yield of potato was reported widely (Singh, 1952;
¥lison, 19954; Pehl), et al. 1955; Rauter, 1955; Pushkar-
nath, et al. 196C; Loglnow et al, 1964; Chapmen, 1965;
Hanley gt al. 1963; Anderaen, 1966; Benepal, 1967).

Singh (1952) obtalned incressed yleld of potato
due to the application of nitrogenous fertilizers mnd he
observed that the nitrogenous fertilirere scted best with
eaily planting. BReneficial effect due to application of
nitrogensus fexrtilizers to potato erop was also obtained
by I1lison (1954) for smide dressing with 30 to 60 1b.
nitrogen per acre during vainy season. A total yield of
400 quintals per hectare of early potatoer could be
obtalned by Pehl, gt sl. (1955) for heavy apnlication of
nitrogen along with irrlgation. Rauter (1955) observed
that with the application of Ammonium sulphate at  the
rate of 4-5 quintals per hectare to potato, an incrensed
starch yield of 15~16 gquintals per hectare uas obtalned
which worked out to 16~18 Kg. of starch for eech Kg. of
nitrogen snplied. uauter's observation is sunported by
the results reported b- Henley, et al. (196C) who also

obtained increasced yield of potato due to the application
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of nitrogen supplied as ammonium culphate. The experi-
nmente of Pushkernath, st zl. (1960) a% Patna showed
that niitrogen gave highly significant yield responses,
particularly with the varlety of potato ‘RKufri Red'.
Experiments on the sandy lozm soils in Punjed (Benepal,
1867}, becides pecozdimg eignificant yield regponse of
potato to nitrogen application has glsc revesled that
the nitrogen had the gr\eateat effect on plant and tuber
development.

Ddland smd Shechon (1956) working on potato
crop obitnined a linear response to nitrogen avplicaties
upto 130 1lb, per sere. In the acid loamy sgolls of
Punjab the greatest response tv potate was for 100 1b,
nitrogen per acre (Xonwar, 1962), Sccording to Pushkar-
nzbh and Savdanz (1964) 140-150 1b. nitrogen per acre
was the optimum economic dose for meximum yield of pota~
toes, They found further that a secend degree parshola
was a patisfactory it to the underlying relotlonship
between the smount of nitrogen applied and the corrse-
poniing yield with regard to the ccmonics of nitrogen
fertiligation in potatoes., Investigation on poiatoes
in alluvial light loanm soils of Rajssthan with low nitro~
gen, Jalsinghoni, gﬁ.g}_. {1964} found that application
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of 45 1b. per acre and 90 lb. per acre of nitrogen
increased the yield by 31 and 48.1 maunde respeciively.
After tryineg three levelsz of nitrogen viz, 70 Xg,

140 g, and 210 Kg. per hectare, Valentin (1964) repor-
ted significant increase in the yleld of potatoes bet=
ween the levels tried,

A depresgion in yleld of notato wan noticed
in Wilgirls by Raju, et al, (1954) due to 2z reductim
in the application of nitrogen helow 80 1lb. per acre.
Lecrecase in yield of potato was reporied for highér
rases of nitrogen also. (Henderson, 19653 Tabata and
Takase, 1968). In his eleven experiments in Scoilend
on soils of medium texture, moderately ito highly fer-
tile, Henderson (1965) observed thai high nitrogen
rale reduced geed and totel yileld of potato. Vhen the
applicatim of nitrogen exeeeded 153 Kg. per hectare,
Tgbota and Tzkase (1968} fourd that the increasing
nitrogen decreased the number of tubers in the oase

of potatoes.

Sweet potato:
Beneficial influence of nitrogen on sweet

potato arop was reported by many workers (Johnson and
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Ware 1948, Landran and Samuels 1951, Funjan 1957,

Izuva and Okamoto 1953, and anomymous 1962).

Johngon, gt al. (1948) recoeded significant
ineresse in the yield of aweet ookato upto 120 1b, of

nitrogen per acre,

Lendrau and Samnels (1951) from thelr investi-
gabiong on swest potato fownd that 82 1b. of nitrogen
pex sere was theo optimum dose for raising the yield
considerably., They further obgerved that increasing
the level of nitrogen %o 165 lbe. or above led to low

yicld of poor aquality tubers.

The experiments of Funjan (1957) and the
manuricl trisls comducted at Coimbatore {(Anonymous, 1962)
showed that 50 1b. of nitrogen per acre was the optimnm
dose for sweet potato. However Kunjsn could not get any
significent inorearse in tuber yield by further additlms

of nitrogen.

Igava and Okamote (1359) while working on the
role of epplied nitrogen on sweet potato, strossed the
iuportance of nitrogen on the formavion and transloeation
of sugers. The rate of phytosynthesis in sweet potato was
reporited to be incremsed with increase in leaf nitrogen
{fujise and Tsuno, 1962},
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Ho responge to application of nitrogen to
sweet potato was reported by Breda Filho, et al. (1966)
in BSao 2aulo. Theiyr experiments on "eerrado” solls
showed that response o nitrogen was positive on one

site only where no fertilizers had been applied before.

Dther tuber eropgs
The effeet of nifrogen on other tuber crops
wag studied by various workers. (Varma snd Bajpail

1965, Baldwin,et g1, 1966, and Mathur, gt al. 1966).

Inereased vroot yield of carrots was reported
by Varma and Bajpei (1965} due to application of nitro-
gen &b the rate of 22,5 Kg. per hectare, The inerease
recoxded wag 20.1 and 40.75 quintals per hectare in

the first and second years of trial.

Maximum yield of sugarbeet was obtained by
Baldwin, ¢t al. (1966) when nitrogen wes applied as

basal dreseing at the rate of 90-120 1lb. per acre.

Kathur, et gl. (1966) reported that the yield
of colocasiz inereassed with inereasing levels of nitrogen
upto 224 Ka. per hectare, But they recommended that the
geonomic optinum dose would be 200 Xg. nitrogen per

hectare ap asmmonium sulphate.
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Effect of vhosphorus:

The early workers were 5o impressed with the

great lncrease in the yield of roots obtained by nhos-
N

phatic fexrtilizers, that they considered the phosphate

had a2 specific action in encouraging root development,

Root crons suffering from severe vhosphate
shortage were found very stunted (Russel 1956) and it
vas rported that the effect of added phosvhate was
spectacular, However the earlier reports of Russel revealed
that excess of phosphate over the amouni required by the
crop sometimes depressed crop yvield. This usuzally occu-
red on light soils in dry years and it was attributed to
the hastening of the maturation process and comsequent

reduction of vegetlatlve growth,

Beneficial influernce of phognhorus on root crovns
was a2lgo reported by Black (1957). He found that phos-
phorus fertilization usunlly increased the yleld of roots
more than thaet of the above pround parts. This behaviour
was explained to be due to the fnct that maximum leaf
welght was attained at a later date by phosphorus defi-

cient plants than b - the phosphorus fertilized plants,



-l

with the rezult that carbohydrate translocation to the
storage tissue proceeded for & longex period of tinme in
the phosphate ~ fertilized »lants than in the phosphorus -
defieient plants,

The effect of phosphorus on svecific root
crops was renoried by meny workers in India and abroad,
The re-ults of the previous experiments show that the
resnmonge obtained for shosmhorus application was depen~
dent meinly on the P status of the aoll.
Potato:

Increagsed yleld of potato due to the azpplica-
tion of phoophatic fertilizers was reporhed by Zacek (1965),
Henderson (1965}, Nandpuri (1966), “‘ndersen (1066), and
Benepal (1967),

Henderson (1965) in ~coilend reported that on
poile of medlum $exture and moderately to highly fertile.
application of higher rates of phosphorus inoreased the
yield of potato significantly. The resulis obtained in
Indhiana, as reported br Wandnuri (1966) showed that when
phosphorus and nitrogen were applied to notato, though
both inecreaned notato yields significantly, only phos~
phorus significantly inereased total earbohydrotes. In
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the experiments conducted by Benspal (1967) on the
sandy loam soils in Punjab, mignificant ineresnse in yleld
of potato could be obialned due to apolication of P205

upto 75 1b. per acre.

Significant reduction in yleld of potato weg
reporied by Raju, et al. (1954) in Filgiris, when the
rate of applicstion of phosphorus was below 200 1b, per
aere, On the conbrary, application of excess phomsphorus
vag found t¢ delay energenge of Pusset Burbank potatoes
grown in South Past Idezho (Sommerfeldt, 1965). For opii-
mum growth and tuber formation in poiato, Hougland
{1960) observed that abundemnt available phosphorus was
required during the early phasse of development, Heavy
aprlicabion of phosphorus was suppoxrted by Tabata znd
Tekase (1968} due to the rcason that 1t accelerated early
growth and brought about early dulking of tubers in the

case of potatces.

However, no response in the yield of potato
crop %o the application of phosphorus could be obtained
by Jaisinghani, gt 1. (1964) and Toginow, eb al.(1964}.

Bueet Potato:
In the case of gweet potato, significant

increase in yleld of tubers was reporied Ly Morgan (1939)
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on the addition of phomshorus as guperphosphate. Rao
and Rao {1954} could obiain enly on increase in aize

of tubers. The resuite of the experiments reported dy
Breda P{lho, gt zl, (1966) showed that sweet potato resw
ponded to phosphorus only on sifes where vhosphoriis hed
never been applied. It nas further repozied by thenm

that phogphoxus &t 60 and 120 Kz, per hectare increased

yields by 335 and 519 respectively in the ozse of sweet

potato.

Tandraw and Semuels (1951), ond Purewal end
Dargon (1953) could not get any respoanse 4o phosphs tes
on vine length, welght of vines, number of shools and

welght of tubers in sweet pobato,

Qther tuber exans:

Irving (1956} in Bostern Nigeria, Hodunet
(1958) in Trinidad, Takegami (1962}, Varma and Bajpei
{1955} could not also obtain any respounse to the apnli-~
cation of phosphorus on yarm, colocasia, sugarbeet,
and earrots respectively.
Effect of potasht

Phe effect of potassium on root develovment

received conziderable abiention because of the pro-

nounced effect of potassium on root crops., Reviewing
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the analytical data of Wilfarth and Vimmer, Black (1957)
observed that fully developed storage roois or tubers
conitained & substaniial portion of the toitel potrassium

in the plent and a good crop of pobato tubers contained
about twice as much potassium ae the toom, and thal
during development some of this poiasclum was transloca-
ted from the tops. He thereforc coneluded that the tovs
initially pust contain more potassium than wos needed

for their development 4o avold the limitation of vhoto-
synthetic activity that otherwise would encue upon trans-
location of potassium to the developing tubers or storage

roots.

Hoffer and Carr (1923) end Hoffer and Txost
(1923) found that iron and =zluminium compounds sccu=-
mulate in nodes of corn plants deficient in pobaasium,
Aecording to Hoffer and Carr (1923) large numbers of
the conduecting vessels in the affected arecas were clogged,

which hindexed translocation.

Recent work by Tounc and Pujise (1965), adduced
evidence thet potessium perticipated in protein meta-~
bolism, or in the hydration of tuber tissue or both pro-

ceopes, They therefors ouggested that 1t was highly
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possible that the promotion of tuber growth by notassium
might be masociated with the promotion of photosynthetic
sctivity through accelerated translocation of photo-
synthates from lesve~ to tubers. This finding adeccuately
exolained the esrlier report of Russel (1956) which
stressed that sunply of potagsium in the leaf was essen-

tial for the photosynthetic process to go on efficlontly.

Significant increases in yield of notato tubers
due to the application of notash were reported by Hanley,
et 81. (1965), Henderson (1965), Awan (1965), Lin (1966)
and Andersen (1966}, At the rate of 66 Kg. per hectare
Kéo et planting tive, Awan (1965) obtained an incressef
yicld of potato tubers dy 17.5 tonnes as against 5,65
tonnes in cronfol. Though Andersen (1966) also got a
generally increased tuber yield in wntato, he notlced that
higher rates of notassium somctimes gave a negative res-
ponse.

However Landrau &nd Samuels {1951) reported that
no consistent yleld increase followed notash application
to potato crop. The resulis of experiments reporied by
Loginow, 8t al. (1964} also recorded no algnificant effect
on the yleld of poitato due to potash aprlication.



-7

Tventbough no response due to potash fertilisation to
potato crop et the rate of even 75 1b/acre wa~ notloed
by Benepsl (1967} he pointed ous thakt potash applica~-
tions were probably desirable to avold soll depleibion.

Sweet potatos

Tuneon, gt al, (1958) obtained ineremsed yield
of tubors with ircressing doses of vobtash fertilisatlon.
But no sigmificant effect of potassium on aweet potbato
conld be noticed by Breds Filho, gt al. {1966) in Smo

Povlo.
Sther itnber orons:
There was general over all response to yams

throughout %astorn Mgeria for application of pobash at
lower levele (Irvinz, 1936).

Colocasia elso gave significantly higher ylelds
for application of potesh at 50 1b. per acre (Purewal and
pargen, 1957).

fhedha (1958) reported that the average res-
ponse o potash in the yield of taploca was 5 to 25 ser
cent for 80 lb. potash per acre, and 23 to 75 per coent

for 160 1b. potash per acre,
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Responge of tuber c¢xops to combined apnlication of
Hitrogen, phosphorus and potashs

The benoficiad effect of the cowbined applioca~
tior of nitrogen, phosvkorus and potash on ftuber crons
voa well subetentisted by Research workers both in India
ond sbroad. However there wexc ingtances vherein lack
of response to P and ¥ wap recorded by some authore when
the crop depended mainly on the 20il reserves of thepe

nutrients for its growbth and production.

Yanwar {1962) from his experiments in acid
eolls of Polampur in Punjsb noticed maximum response frow
potato crxos for applieation of 100 1b. nitrogen, 100 1b.
phosphoric seid and 200 1b, potash per acre., Romegnoli,
et 23, (1264) in 8. Italy recommended & fortilizer mim
ture 20:10:10 at the rate of 500 Xg. ver hectare before

planting for optimum yields of early polatoen,

In 2 two year experiment on pobato, “opovie,
et 2i. (1964) noticed greater yields with ¥PX 4 dung then
with NPE alone in the fizst yeor, but in the gecond year
the yreverse was true. They zlgo found that higher rates
of application were nmore effective than applieationg con-

toiniang just sufficiemt mubrients.

Vaximum yield of potate was obbalned by Fleshkov &
Favrovekaya (1965) from the field manured with 60:60:90 RPK.
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The importance of a complete fertilizer was
stressed by Avan (1965}, The rcsults of his two year
exnerinents showed that the average yleld of potatoes
in Honduras of 2 it/hectare could be increaced %o

32 t /hectare by using a complete fertilizer.

“esulids of resenrch work for 20 yezsrs on votato,
revorted by Yozhaeva (1966) revealc® that application of
both orgsnic an’ minerrl fertilizer gave higher cron
yislds than did organic manures rlone, Tifferent varie-
tiles of notato were found, to resmond differently to
varylng levels of NPX (Ziegler, 1967). He also observed
thet the best levels of fertillzer for maximum yield of
potato ¢ v Gerlinde were 60 Kg. N, 67 Xg. 1’205 and 120 Xg.
Ké 0 per hectare whereas with ¢ v schwalbe double these

levels was best.

It is particularly 1nteresting to note that
Chamberland snd Scott (1968) found potatoes to derive much
of thelr P and X reguiremenis from soll reserves, especlally
tnoge resulting from use of oomplete fertiligers. However
they recommended application of P and X even thoigh such

reoulrements werc not clearly justifiedi by soil anelysis,

When the so0ll status of any one of these nutrient

elements wag nlready high, it was found that apnlicaiion of
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fertilizer mixtures containing the other two nutrients
contributed to significant increase in yield of tubers.
{Iucas, 1954 and Svensson, 1964).

At Ludhiana in Punjab, the highest yield of
colocasia was obiained by Purewsl zand Dargon (1957) for
applicalion of 100 1b. nitrogen, 50 1lb. PbOS and 50 1lb,
KZO per acre,

Greig (1967) in Xanszas reported that WoK at
25:50450 1b. per acre gave the highest yield of sweet

notato.

Influence of Ritrogen, Phosphorus asnd Potash on certain
yield attridbutes of tuber crops and quality of tubers:

(1) Ieaf area:

The rate of leaf production by beet, was found
by Morton end Vstson (1948) to be lnerensed by sbout
267 due to high sunplies of nitrogen., They also noticed
that the total number of leaf cells were increassed to
double the number produced in the low nitrngen treatment.
This earlier finding was well in conformity with the
subsequent findinge by Aussel (1956) end ¥joku (1957).
According to Russel (1956), the ammonium ions snd some
of the carbohydrates synthesised in the lerves wers con-

verted into aminc aclds mainly in the green leaf itself.
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Hence as the level of nltrogen supply inereased, come
pared with other natrients, the extra protein produced
allowed the plant leaves to grow largey and hence to
have & layger surface availeble for shotosyntheslis angé
in faet over & consilderable range of nitrogen swuoply
for many crops, the amount of leaf area available for
photogynthesis wes roughly proporiional to the amount
of nitrogen supplied. Njoku (1957) observed that highs
ag conpared with low nitrogen supply, inereased both
the mean size and the %otal number of lezf epidermsl
eells in Ipomoea gaerulea. In older leaves which would
have been forwmed when nitrogen supplies were lesg 1limit-
ing on growth, total cell numbers were chous 507
gxeaber and the size was about 307 grester with high
than with low nitrogen, The differences togethex, he

found, sccounted for double the leaf area,

The importence and eosentialilty of good
foliage development for increased notato ylelds wore
recognized by Tebate and Takese (1968} -=md they noltlced
that foliage growth increased with incressing domes of
nitrogen upto 230 Xg. per hectare; and irrempective of
nitrogen supply with inereasing phosphorus upto 700 Eg.

per hectare.
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{(2) Dry matter content:

Increace in the dry matier content in tubers
of potato due to application of nitrogen wes reported dy
Hanley, et 8l. (1965), But, Sheard and Johnson (1958),
dndergen (1966) and Johansson (1967) found that apnlica~
tion of nitrogen reduced the dry matter yield in potato

tubers.

Phosohorus also was found %o increasme the dry
matter percentage in potate tubers by Sheard and Johnson
(1958} Andersen (1966) and Johansson (1967).

Terman {1953) reported that the dry matter con-
tent of potato tubers, grown without notash in the ferti-~
lizer increaaed upto levels of 200-3%00 1b. per acre of
exchangeable potash in the soll snd dcereased at higher
levcls, The dry matter content of tubers growm with
180 1b. potash as potasaolun chloride in the fertilizer
decreased in all years with increase in exchangeable
potash per acre. The yleld of dry matter per acre of
tubers growm with fertilizers contsining potash increaced

only aslightly above a level of 200-400 1b, exchangeable
potash in the =oll., Increase in dry matter yield of

tubers in potato, due to addition of notash was also
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rep@rte& by aarw&g (196@}, Héméaxs@n.(?%éﬁ} and

&md@xgen (196&) However, & deorcasse in the dny matter
e&nﬁen% af @Qt&to %ubars was abgerveﬁ by Shaarﬁ aud

‘Jehﬁs@n (%958}, Hanley, et al,. (1965} and Johansson (1967).

'(3) Stareh contents

Aaplzc@tian of nitrag@m wag found to 1ncrease
the ataxch eanﬁen% of tuhers in ?apiaea and Potato by
Rauter (1955) and Toginow, g st al. (1@%4} reayaetively.

Experinen%s‘e@ﬂ&ucted by Zaeek (1965} showed
that apslieaﬁiem of yhem@hatic fertilizera imgrcvad the
:stareh content af‘inﬁuﬁtrial getata. ﬁﬁnﬁpﬂri (?9@6) _
‘also abserveﬁ that the tot$1 caxbahydmatea in yota%e %uber@
were significan%ly inereaeeﬁ due $o apgwieatien af phog-
phatie fex%ilisera.A

Respomse of ﬁuber crops: to NPK unaax the agr@ciimatie ‘
veanéikiaﬂa of Vellavanis

1. _%wee%,wutata*

rihaﬁﬁs (196§§ fxamahis;exgeﬁim%nta at Vellayeni
oa‘fcué’vaziatiaﬁ gf sweet pétata aanﬂi&deﬁ that ﬁighéi.
level of'nitragen (59 1b. n?ﬁrﬁgen per acre) signifieam@lyf
'inexeaaea the wﬂoﬁ mumbers»iﬂ cmmbinatian with &0 Ib.- |

@Qt@sh per acre. ?hp weighﬁ of tubera‘was maxinmum in
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plants receiving 80 1b, nitrogen and 160 1b. potash per aore.

The best fertilizer comdination for sweet potato
was found to be 80 1b. nitrozen, 80 1b. potash ner acre over

a basal dressing of 50 1b, P2 5°

2., Tapiocat

Gopalakrishna Pillai (1967) from hie experiments
on Taploca at Vellayani found significant reenonse in yleld
due to the application of incremental doses of Nitrogen,
Phosphorue, potash and calcium, For optimum yield of taploca
application of 150 Eg. nitrogen, 130 Xg. phosphorus, 250 Kg.
potash and 1100 Kg. calcium per hectare was found necessary,
Zhe economic dose of individual nutrients for taploca was
also found to be as 130 Kgz. nitrogen, 105 Kg. phoephorue and
235 ¥g. potash applied in conjunction with 9!;0 £ge. of calw-

cium pexr hectare,

3. Colocasias

Chidananda Pillai {1967) from his studies on colo-
casia at Vellayeni found that applicaetion of niltrogen, phos~
phorue and potash and their combination significantly
increased the yleld of corms. There was a linear response
in yield due to application of 40 and 80 Xg. nitrogen, 25
and 50 Kg. phosphorus and 60 and 120 ¥g., potash per hectare.



MATERIAL AND METHODS



ﬁ%?ﬂﬁlﬁﬁ AND EE@HQQ

I. Eﬁpeyimenﬁal aitee'

’ @he investigation was aarriéa out et the ;
Gentrsl Paym aptached §a‘thé ﬁgriculﬁufﬁi chlega”aﬁa
‘ Reﬁéareh Xnétitute, Vellayani. @he ‘soil wae yaﬁ 1@&@
with th@ fbilewing aanyﬁical valmaa.

fotal mitrogen ' ane - a.aﬁa 4
Total phosphoric deid  wee  0.049 &
Potal pﬂ%aﬁﬁ . . Cewe 0.069 Q’ir

Availsble phosphoric acid ..  0.004 %

Available potash “eae  0.00169
¢a0 e 04159 %
pH e 58

e éhe‘praaaﬁuxe followed for the chemieal ana-
lyeis of soil was thet outlimed by the A,0.4.0. (1955).
o Seagﬁn:
| The experiment was conducted from June igéa

0 Eeceﬁbev 1968, ‘The metaarolagical ebsemvationg

,r@eﬁraem.ﬂuring thia gerioé are given in AP® ﬁ@IX—XEa

IIX. ?lanﬁimg matarial.

Eaalthy and uniform seeﬁ tubers of the-

eﬂmmgnly grawn Koorks in karala were abtained and sown
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in aurgery. Uniform culbbtings with three inbornodes
baken from the secedlings raiged in the nursery were

vged for nlanving vhe experimenisl plot,

IV, lMopuzes and Ferbtiligers:

A uniforam dose of well rothed « +btle manure,
atb he rate of 5000 Kg. ner hectace was applied uni-
forrmly in =1l bthe plots, Tine vwey also aosplied uni-
formly in ell playts at the rake of 200 Xg. per heclaxe

after determining the lime rvequirement of the soil,

Witrogen, phosphoric acid und petash as per
treatments were apolied in the form of Ammonium sul-
Jhate, Superphosphate and Muxiote of potash respectlvely.
The che¢nical analysis of the manures and fersilizers used

are given below.

(2) Cabttle wmanuret h
0.517 W X,
0.29% 0, ’
0.47% K20

(b} Time:

54.5% Cal
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(c} Fertilicers:
Ammonium sulphate (.. 20,60 N
Superphogphate s 16.1% vzos
Muriate of potash ... 53.17 K0

V. Iay out:

The experiment wag lald out as a 33 factorial
with two replications. The higher order interaetions
HPK and RPQK wexe partially confounded in replications
I and II respectively. The procedure followed for allo-
cation of the various ireatments to different plobs was
in sccordance with Yates (1937). ‘The plan of the lay
out is given in Fig.i. The detaille of the lay mt are
furnished below.

Total experimental area ... 1694422 8QeM,

Plot size s 9 mxX 2.25 W
Plot area wea  20.25 sqem.
Humber of plots ves 54

Number of Blocks wss 6
Replications vor 2

Spacing between plante ses 25 om,

Spacing betwesn rowa, ess 30 cm.
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Vi. Sreatmentst

There vere 27 treatmeads in the trisl comprise
ing of all the vossible combinaticin of 3 levels each of

nitrogen, phosphorus ond polbash.

Levels of fertilizerq:

i

Nitconens (1) =® 5 Yr/nectare

(4]

(2) m = 30 Kelneotore

(33 5, = 60 Kg/hectore
Phosphoric aclid:

(1) 7, = 0 ¥g/nectare.

{23 2, = 30 Xg/hectare,

(3} P? = 60 Kz/heoctarc.
Potash:

(1) KO = 0 Kg/hootnre.

(2} Ky = 60 Ks/nectare.

(3) KE = 120 Xg/heclnre,

Vii. Ficld culiure:s
(a) Huzsery:
Seed fubers were planted in marsery two months

before plensini., BSmall shzllow pits 15 om. deep and 45 cm.

diemeter were dug 60 om, opart and filled wibth soil mized



with ferm yard mamure and ash enough to make each »it
alightly highexr sbove ground level. Five tuberg were
planted in each pit 4 in four corners and one in the

centre. Gexmination waa completed In tem days.

(b} lkamin fields

(1) PEreparstory eultivation:

The cxperinmental site was ploughed twice with
a tractor., Ralsed heds of size 9 me X 2,25 m. were lald
out in six Blocks, each ralged bed forming o plot, and
each block comyriging 9 such beds or nloto. These badg
were separsbed by dwainage channels of 70 om breadth and
the eniire experimental aren was sepnarsted from the

nelghbouring field by bunds of 40 cw. breadth.

(ii) Manures end msnurine i

Cattle monure @ S000 Kg/ha, and lime @ 200 XKg/ha.
were applied uniformly in all the plots a weck before
planting and were incorporcted into the soil by light
dlgging.

Nitrogen, phopphoric aeld and potmsh as per
various trestments were applied ar Ammonium sulphate,
Superphosphate and Imriate of potach respeciively in a
single dose as basal dressing a day before planting ond

were ineorporaied into the surface layer of the soil by~
1ight digging.
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(i1i) Planwing:

Uniform end hetlthy cubtings of vine ecach with
three inbernodes were boken from the seedliznes (Iwo months
0ld) in nursery and were used for planiting in the experi-
montal vlote. Tho planbting wes done on 30th June 1968 in
drigzling rain, The cuttings werc planied on the beds in
line wilh & spacing of 25 cm. x 30 cm. and with two nodes
going under the sucfoce of soil leaving dop rode above

ground. Gap filling was done whereover NeCessnTY.

(iv) Intecculiivabion, weeling and sarthlug ups

The first inbecculbivasion and vweedlng was done
0 12-mT=1968, followed by two morc weedines on JmwT-=1068
and 25--0--1368 rernectively. One esrihing un was given on

18==0==10568,

(v) Plani protections

There vas s incldence of atbtack of any pest or

digease,

(vi} Zencral comditions of the grop:

The erop was grown purely uader yrainfed condi-
tions snd the genersl sband throughout bhe growth periocd

waz gulbe satlefactory.
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(vii) Horvesk:

The maturity of bhe cxop was indicated uwy the
£21ling of vhe leaves end yellowing of the vines., The
crop &g harvesbed om T0th and 11%h of Tecember 1068, and

the yields were recoxdsd on the sume dates.

VIII. Sempling techrigue adonted for blomebric situdies:

Four plants were selected &% rardom in each

niot for studvirg the nlometricsl churackers.

iXe Observabions mades

{i) Leaf ares:

The leaf area wog recordoed afber all the nlants
had flowered. The thyee leaves down from the bace of the
recene nere taken for measurcmentsy from gsch observation
plant. Tag length of ine lerf was memsured in cn, fLrom
the base of the leaf ko bhe leal tip and wasg recorded ag
22 and the maxicum widdh of the leaf wao recorded as
12b%, Fron this data the leafl areo per leaf was ecalenladed
using the formula'Teaf area = M x a x Yand was recoxded

in gq.cm,
(ii) Iumber of bromehes ner nlanks
The bobtal number of br-nches in the observalion

plants were counted immediately bofors harveat end the
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averase number of branches per plant of each trestment was

ealeulsted and regorded,

(111} Jumber of tubers per vlantie

The total number of bubers from each of the oboer—
vation plants were counted snd the averaze was recorded ag

the number of fubers per nlant under different btrcalmenis,

{iv) Yield of ‘tubers nex wvloks

The total welght of iubers obitained from each olot
wag recorded s yield oi bubers in Kz/plobt and from bhle data
the yield of tubers in tonnes/hectare for cech treatment was

calceulatec and recoxded.

{v) 8tarch conbenks

The percentage of starch contained in the oven dried
samples of tubers from individual plots was esbtimabted follow~

ing A.0.A.C. (1956) method,

{vi) Dry matter snd moisfure conbent of ituberss

A known weight of frenh tubexrs from each btreatment
were chipped inko pleces and dried in sun for twp days. The
sun dgled chips were kept in an air oven For 8 howrs at 105°C
and the final velght was notel. This fiml welght was
expressed as percenbege of dry mabber content of tubers and
recorded. The loss in wei i -89 cxpressed ag 2 percentage

and wae recorded as the molgture content of tubers.
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RESULTS °



RISULTS

The data relating o the obzerveliions made
during the present investigotion to study the response of
Zoorka t0 graded doses of fertilizer aplicatlon sre pre-
gonted in Tebles I to VIIL.

I. Zewf sreps

The anzlysis of varience for the mean leaf area
per leaf is presented in Appendix-I. It shows that there
waa eignificant increase in lesf ares dues %o applleation
of nitrogen. Bui phosphorue and potash independently or
$heir interzctions hed no significent effect in increasing

the leaf arece.

The data regayding the meon leaf ares ver leaf
ag fafluenced by vaxiove treainmeni coubinatious are sumag-
vigsed ond presented in Table-I, The inorease In leaf
ares due %o applicmition of both lower and higher levels
of aitrogen was found to be significant over control. The
incresse was alse slgelficant between Lhe lower and highex
levels oF nitrogen. The higher level of nitrogen (n?}
inoremscd the leef ares by 49.4” over control emd 20%
over lower level (n,}. is to ?he combination, njk, was

found to give a signifieant incresge im lesd avea over
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nzko and noka. The largest leaf srea of 29,27 sq.cm,

was slso recorded in the combination of n2k1.

On further siudy of the data regarding the
leaf ares and levels of nitrogen it was found that
these two factors were airongly zeloted giving a signi-
ficont positive correlation (r = 0.87) between the itwo
(Anpendix-VITII}. %he regression of leaf srea on level
of nitrogen wae given dy the expression.

T = 36,36 + D.0Z98 ¥
where L = mean leaf area in ggl.om. per leaf

B = level of nitrogen in kg/ha.

IZ. Bumber of branches per plonts

-

The snalyels of varlence for number of branches
per plant is presented in Appendix-IX. It revealed that
the effect of nitrogen in increaslng the number of
branches per plant was highly significant, The dlrect
effeets of phosphorus and notesh independently were notl
found significant. So alsp thelr interactlons except

¥ x K which was found significant.

The wean number of branches recorded per plant

under different levels of nitrogen, phosphorus, potash and
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TABLD-I

¥ean leaf srea per leaf iu sq.om.

L) 4 n, Meen
Po 18,04 21.99 27.43 22.48
{;1 18.73 2%.82 27,41 23,32
92 17.76 22.08 26.61 22.15
kc i7.78 23.27 25,59 22.18
kq 18.93 22,61  20.27¢  23.60
kp 17.82 22.01 26,68 22.17
Hean 18.17 27,6% 27.15
™

2y », P, fean
ko 21,71 22,98 21.86 22.18
x, ' 24.99 23,36 22,46 23,60
3;2 20.75 23,62 22.13 22.17
Hean 22,48 2%,32 22,15
0.0 (.05 1avel) for compsrison babween
marginal means veas sena 1.92

2.0 (0% level} for comparison between
meansy of combinotiom,. ¢oee cese
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their combinations is presented in Table-II, Significand
inorease in number of branches was obiained dus to appli-
oation of bigher level of nitrogen viz. 60 kg/h2, XHo
increase over the control wag obiained due bo application
of nitrogen &t the lower level viz. 30 kg/ha., Tho highest
number of branches was recorded in combinailon of njk,

which was found significant over nzka and noka.

IXX. Bumber of tubers ver plants

The anslysis of variance for the number of tubers
per plant ic presented in Appendix-III. The effect of
nitrogen was found to be highly significant in inezeeoping
the nuzber of tubers per plant. The effects of phospho-

rus, potagh, and the interasctions were not significant.

The data regarding the mean number of tubers per
plant under the various treaiment combinatlone are summes
rised and presented in Table-~IIX, The higher level of nliroe
sen (ne} significantly incresced the number of tubers per
ylant over contrel (ng) and also over lower level of nitro-
Zen (n1). The resvonse to nitrozen was inereasing with
inoreasing domes of nitrogen. W%hile the lower levsl of
nitrogen (n1} increased the number of tubers by 16,74
over control (no) the higher level of nitrogen (nz) regio-
tered 48.1% increase over conirol (n,) and 26,97 increape

over lower level (n.,).
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TABLE-ITL

Yean number of brenches per plant

no n1 n2 Mean
B, 17.00 15.66 34,00 22,22
Py 18,00 15,50 28,50 20,66
B, 17.00 17.00 30450 21.50
kg 12.66 19.33 26,53 19,60
151 20.52 15,16 31.50 22.38
kg 18.83 1%.66 34,66 22.38
Hean 17.33 16905 30.99

PO p1 p2 Mean
11’.0 21.83 20.16 16.83 19.60
k1 23.50 19,%3 24.33 22,38
k2 21.33 22.50 23,33 22,38
Hean 22,22 20.66 21.50
C.D (.05 level) for comparison between
maozinal means cee 3.91
C.D (.05 level) for comparison Detween
combinations aoe 6.8
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IV, Yleld of ituberps

The annlyeis of varionce for the yield of iubers
ig presenbed in Appendiu-IV¥. The effect of ol trogen was
highly significant in increasing the yield of btubers in
Koogke. The effects of phosphorus and potash on the yield
of tubers werc not found signifieent. Similarly the inter-

actions of these nuitriente were also not significant.

The date regerding the mean yield of tubers as
influenced by the various treatments are owmsviged and
presented in Table-1IY. A permasl of it makes out that both
lower {ny) 2nd higher (n,) levels of nitrogen viz, 30 ke/na,
and 60 kg/ha. increased the yield of twbers significantly
over conirol (nO) viz. no nitrogen. The increase was also
significent between the lower and higher levels of nitrogen.
The pettern of respense to graded doses of nltrogen was

found to be linear.

Correlation giudies:
Correlations worked out between the level of nitro-

gen, leaf sres and the final yield of tubers (Appendix~VIII)
ghowed the following indieations,

(a) Correlation bebueen the level of nitrogen end
yield of tuberss

A highly significont correlasion (r = 0.75) was
obtained between these two characters, indiceting the posgi-

tive relationghip betveen them,
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FABLE-TITI

Mean number of tubers per plant

nb n1 n2 HMean
PG 34.8 30,4 49,2 8.1
?1 3041 3444 45.9 3608
kb 28.4 34.5 44,0 35.6
7] 34,1 35.0 46,2 8.4
ke 27.4 35.2 43,0 35.2
Mean 29.9 34.9 44,3

Po 2 P, Meen
kb 34,8 58,0 34.1 39,6
)4 38.6 43,1 33.7 38,4
kz 40.9 29.4 35.2 35,2
Hean. 38.1 3608 34!3
¢.0. {(0.05 level) for comparison betwesn
mexginel meane ceo eve G.AT

2.2 (0.05 level) for comparison beiween
means of combinations. aee 11.19
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TABLE-IV

Hean yield of tubers in tomnes peor heclare

n n n Yoan

0 1 2
PO 12,75 14,16 17.00 14,63
Py 14.25 14,70 1640 15,22
B, 11.08 14,45 17.20 14.24
k, 12.41 14,58 17.41 14.80
k, 13.41 13,62 17.91 14.98
k2 12,25 15,12 15.58 14,31
Hean 12,69 14.43 16,96

'PQ 1’1 pQ Meoan
kﬂ 14,16 14,58 15,66 14.80
kﬁ 15433 16,54 13,08 14.98
kg 14.41 14.54 14,00 14431
Hean 14,63 15,22 14,24
G0 (0.05 level) for comparison bebween
maxgﬁ.n&l means see ez 1-555

CoD (0.05 level) for comparison bebween
means of combinationse.. cea

2. 685
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b) g¥y,§ gtion bekveon mesn leaf ares ner leaf ond
( vie gﬁl“'oﬁuﬁems

A highly siznificont gositive correliaiion (r = 0.76)

betweon these two charschiers was noticed.

Joag pren as en index of yields

The mesn leaf ares ver leaf of the three youngest
isaeves in ovder after $he full emepgence of flowerr was found
to influenee pomitively the yield of tubers in Enorka (Qolens
napvifiorus) and the pelationshio bolween the yisld of tubers
and the nean leaf aren per leaf obizined as & result of the
pregent investigation 1o presented in Fis.V. The relationahlp

between 'czxes(e two characters was fowund o follow the regre~
sslion equation:

Y = 5.2279 + 0.41827 &
whore ¥ = yield of tubers in tonnes/he, and
L = mean leaf aves in aas.crn, per leaf,

(e} Pariial corpslation betwesn yisld of tubers end level
of mltrogen, slistnoting the effect of leal zvea:

The pardtisl cozrelation cosfficient {x = 0,38)
¥Ey X,

obtulned beiwesn yleld of tubexs and level of nwmger"z, eli-

atinoning $ue effect of leaf nres’ wawe not signifiesnt,

(@) Parsisl correlstion botnesn yield of fubers and leaf
erea, clininating the sftect of nitrogent

The partial correlation eceffictent (ryx v = 0.33)

woxked out betwsen yield of tubexrs and mean leaf area por
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leaf, eliminating the effect of nltrogen was alse not algnie-
ficant.

V., Starch econient of tuberss

The anslysie of varience Tor the percentage of

staxeh convent in tubers is pregenied in AppendlzV,

The individual effwets of altrogen, phosphorus and
potash wore not found to influence signifiesntly the porcentape
of starch in bubers., OFf the interactions, ¥ x 7 interaction
van found sigrificant, while the others 4@ not sigmificanily
infinence this charscter., 4s to the combinations, n&, and
nyp, were found to significantly inereuse the siorch content

of tubars over nyDpe

Vi. [nisture content of tuberps

The analysis of varlance for the percentege of

moisture content in tubers is presented 1n ‘ppendiz-vi,

The direcot effects of nitrogen, vhoasphorus and

poitnsh or their intersations were not significant,

%he mean percentage of molsture content uader the

various treatment combinations 1o prescnied in TsbleVI,

The d1fferent levels of individuasl rmtrlents or
thelr verlous combinations 4id not give siznificont 41ffee

rence in molsture content of iubere. However beiween the
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TABLE-V

Mean percenisge of starch content of tubers

(oven dry bawis)

Ay n, B, Hean
2, 60.79 56490 62.48 60,05

60,75 60,93 62.39 61,35
Py 61.44 62,32 50.79  61.18
kb 61,27 59.98 61,78 61,01
k1 61.77 59.36 61,42 60.85
k 59.94 60.80 61.45 60,73
Hean 60.99 60.04 61055

190 P-l ?g Hean

kb 60,50 61,09 61,43 61,01
k1 53.86 61.54 61.16 60,85
kg 59.79 61.44 60.95% 60.73
Mean 60.65 61. 35 61,18
C.7. (0,05 level) for comnarisen between
merginal meens eses evan 1.75

¢.D (0.05 level) for comparison between
meang of combinations esee cese

3.04



whil

TABLE-VI

Mean percentage of moisture in tubers

BO n1 n, Hean
130 70.92 68.51 72,31 T0.74
P1 72.70 T3615 087 T2.24
?, 71.86 72.09 72473 72422
L 70,30 70,31 T1.50 70.70
2:1 70.97 68,97 T1.55 7. 49
k2 74,21 T4.47 73.36 T4.01
Haon T1.32 Ti1e25 T2.15

) Py Py Yean
k@ T0.42 T1.10 T0 .50 T0.' 10
1:1 57.36 T1.33 T2.79 T0.49
k2 T4445 7428 T3e%% T4.01
Lean 790 74 72. 24 720 22
Co (0,05 Lavel} for compazison betwesn
marginsl means sne cao 4.%%

¢.D (0,05 levell for comparison bebtreen
means o. comgbinetioans voe

Teb
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levels of potash, i%e higher leweln of pivdesty, the higher
level (X, } recorded a 4.6% inorease in moisture content

over control (ko).

ViI. Dry matter content of tubers:

The analysis of variance for the mean percentage of

dry matter content in tubers is presented in Ap»endix-VII,

No significant influence on the dry matter cortent
was observed due to the direct effecte or interactions of

nitrogen, phosphorus and potash.

The data regarding mean percentage of dry matter in
tubers as influenced by the various treatment combinations

are presented in Table~VII,

Between the levels of individual nutrienta or bet-
ween their combinations no significant difference on percentage
of dry matter could be observed, However there wae a trend
for decrease in dry matter content of tubers as the level of
potash was raised from K4 to Ké. A decrease in dry matter
content by 11.9% was noted when the dose of poiash was increased

from 60 Kg/ha. to 120 Xg/ha.

Response curve and Iconomics of manurina:

The relationship between yleld of tubers and level of

nitrogen obtoined as a repult of the present investigation



Hean percenitoge of dry matter in tubers
{oven dry besis)

~46-
PABIL-YIT

no n, a2 Hean
By 29.07 21.49 27.18 29.24
B, 27.29 26.85 29.13 27,75
B, 28,1% 27,90 27.87 27.76
ko 29.69 29,69 23,50 29.29
<y 29,02 31.0% 28.45 29,50
Eg 25.79 25,52 26,67 25,98
Mean 28,96 28,74 27.86

By Py pa Hean
kO 29.57 28,90 £9.40 29.28
k1 32.65 28,66 27.21 7950
ch 25,54 25,71 26,69 25,98
Hear 29 . 24 27o ?5 27. ?6
.0 {£.05 level) for comparison belween
marginal means eoe 4.31

¢.D {0.05 level) for comparicon between
meens of coubinations ...

T4



PABLE-VIII

Economics of application of di1fferent levels of K, P & K

Ly~

for Xourka
Tield of Incrense Fxtra coat Profit dve to
Iavels of mutrients tubers in Value of or decrease Cost of of fertill.- fertiligar
in Kge. per hectare tonnes per produce over the fertl- zer over apnlication
hectare. lowest level 1lizers. that of the over the lowest
lowest level., level.
B, B B, . ».

I. BT2OGER

0 Xag/hectare 12.69 5076.00 cer

30 Xg/hectare 14.43 5772,00 + 696,00 82,50 82,50 + 613.50

60 Eg/hectare 16.96 6784.00 + 1708.00 165.00 165.00 + 1543.70
II,PHOSPHOHUS

0 Xg/ha 14.63 5852.00 .on PN »ee ven

30 Kg/bectare 15.22 088,00 + 236.00 T2.00 T2.00 + 164,00

60 Xg/bectare 14.24 %696.00 - 156,00 144.00 144.00 - 300,00
TXI.POTASH

0 Xa/hectare 14.80 §920.00 cas

60 Kg/hectare 14.98 5992,00 + 72,00 51,00 51,00 + .00

120 Kg/heotare 14.31 5724.00 - 196,00 102.00 102,00 - 298,00

Coat of 1 Xz. Nitrogen = B.2.75

famd af 1 Ro. Phoanhoras =

B.2.40 Price of 1 Tonne

- mama r
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is ghown in Pig.IV. The regression of yield of tuberso

on level of niktrogen wmas glven by the expression.

YT = 12,50 4 0,071 N
wheze ¥ = Yicld of ¥vbers in jomes/ha.

ond U = level of nitrogen in Kzlhe.

The econowics of application of dliferent doges
of nitrogen, phoaphorus and notash is worked oult and presen-

bed in Table-VIIX,

Tvidently the highest level of nibrogen (60 Hg.
per heclace) gave ihe highest profit of %.1,543/ner hestare,



DISCUSSION
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The rocuive obteined in the presont investigaiion
on the rensponse of Xoorks (Colens naryiflorus) bo sredsd

doaer ol nitoo, en, nwhos hezun end pocach under the apro-

clim:bie conditiove of Vellawmml nge dincueged horeundor,
I, Zoef sveme

The fized anind o eulle for comment ie the aipnie
ficund inores-o in wennt le~d azed ped leaf wdor the A1 ffew
rent jreatments due to ansiloetion of nitresen (Toble-t rnd
flge I3, Fhosphorue oued nobegh inder ndently or heizr inteps
sgiione do not wanifeni any elgnificant dirference on thim
chorecter, The diffczencesn in leal owes bejveen tho 41 ffe-

rent levole of aitrogen {0,350 end 60 EKo/he) ave flro seen

significunt, giving an incremee in leef ovrea with inoveusing

doger of altroson.

Tuasel (1956) hoe roported that ze the levsl of
aitropen supply inerenson, cormured with othery nubriewls,
tae exbre proteln prodused allows the plondt Leavon o grow
iarger nnd hepce to have lurper surfsce available for photoe
gynbhesin. In faodt over ¢ considershle zange of nliropen

supply for rony crops the amownt of leaf arca owailable fep
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phofogynthesis iz roughly onzoportional bo the amount of nitro-
sen supplied. The fipst objective in nitrogen fertilisation
of root crops, according te Black (1957) is to obiuiu xenid
elaboration of leaves in the early part of the growth eyele,
Another inbteresbting finding reported in this regard is thatd
of Hjokxu {1957), He cboorves shat high levels of nitrogen
supply am compared wiih low levels inecreasc both the mnean

slze and the tolal number of leaf enidermel cells in

Isomoen gaorulea.

The increase in leaf area due to higher levels of
nitrogen supply recorded in the present investigation ig well
in ogreement with the gbove findings. This is further sube
gtantinted by the highly significant post tive cozrelalion
{ v = 0,87) noted bebueen these two factors and the limear
regression { L = 36,36 + 0.0208 N} of lenf srea on the level

ef nitrogen.

The increase in leaf area nofted heve for high level
of nitrogen supnly (60 Kg/he) over no mitrogen is 48,47 and
over low level of mitrozen (30 Zeg/he) is 204, Thils aloo is
in conformity with the resulis obialned by Njoku {(loec.eit)
who reported a 307 incxease in leaf size with high them with
low nitrogen supply.
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Though potash independently has not shown any
significant effect ov the mean leaf area, the largest leaf
area of 29.27 sq. cm, is recorded for the combined applice-
tion of 60 Keg/ha. of nisrogen and 60 Xg/ha. of pohagh.
The increase in leaf arvea noted for this combinniion is
significant over the treatments giving 60 Ko/ha, of niitro-
gen with no potash or 60 Eg/ha, of potash with no nitrogen.
It evidently indicates that the comblned applieation of
nitrogen and poiash i definitoly beneficial, Since no
increase in lesf ares is obtained by application of potbazh
along, ils effect in combination might probably be due to
its rolo in the betber wiilisation of nitrogen, Thig is
substantizled by the observatlonm reporied by Meyer and
Anderson {1952); Russel {1956); Plack (1957); and Tsuno
snd Fujise (1965) hab for the conversion of amino soids
into protoins and for transliocabtion of phote synihates potash

plays & definibe role,

I1. I\Yumbe;\ of branches ner nlant.

The date presented in Toble-II and Fig,I reveal
that higher level of nitrogen has a significant effeet in
{nerensing the nuuber of dbranches per plent, whereas dhop-~
phorus and polash independently have nobt. The N x ¥ inter~
aetion alsoe panifests significant difference in the mesn
nunber of brencnes. Combined application of 60 Kg. of

nitrcgen and 120 Xg. of polash per heetare is sesn to have
resulbee in the highest mean number of branches registering
a significaut increase over trbatments giving 60 Hg. of nliro-

gen with no potagh or no nitrogen with 120 Kg. of polash per
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hectare, Here alse the resullb goes to show thai combined

applicotion of nitrogen awd poiash is definisely suneriox.

It has been obeexved by Alack (1957) thab an
ghundance of availoble nitrogen oromoles vegelntive growhh,
This heppone because an abundant supply of nilrogenous
foods to any actively growing vogebabtive merishem produces
large quantity of protoviass {Joyer and inderson, 1652)
which emcourages growth., These Tindiungs adequabely ex—
plain the increzee in the number of branches obiained in

the present inveotigation due o aospliealion of nitrogen.

The beneficial effect of the cowbined applicae-
tion of nitrocen with wobash may be due %o the fact thal
pobtagsium is involved in the synthesi~ of proieins from

amine acide azm discussed earlier.

ITI. Bumber of tubers ner plant.

A perusal of Toble-I1I revenls a signilicant
inerense in the nuwbey of Lubers per planv dve to the
effect of nisrogen. No such effect is noted for ohope
phorus, potash or the interaetions., Though the highesh
level of nitrogzen (60 Eg/ha) alone hes significamily
increased she nmumber of tubers, she lower lovel of nikro-
gen (30 Xg/ha) is alse oeen $e0 have zegistored a

posiiive wrend on this character. This iz in agreemcnt
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with the resulte obisined by Copalakrishna Pllei (1967)
on teploca under the agroclimatic conditions of Vellayani,

Ruesel (1956) has pointed out that crops grown
for their carbohydrates such as root orops benefit from
nitrogen manuring through the increased leaf area brought
about by the nitrogen, which enables s higher raty of
photo synthesis. Same seems to be the reama for the
inorease in the number of tubers moted 1} the prement invessy..
gation for higher level of niirogea,

IV, XYleld of tubers.

‘\

1\
It is evident from the aata in L;lo—IV that the
effect of nitrogen 1s highly significent tnereg,mg the
yield of tubers, Thosphorus, potash or 1{!: intorastinng
have not influenced the yield of tubers m“c“uy‘ The
bar disgram {(Pig. V) brings out more cler the offect of
these nutrients on the yleld character, |

The mean yleld recoxded as a ‘jt of avmlication

of 30 Kg. and 60 Kg. of nitrogen per heq 1p seon to be
14.43 tomes and 16,96 tonnems of tubers hectare Ten~

pectively while that for no mitrogen ie 12,65 tonnes
per hectore. It merits mention that theease in yiera

for each incremental dose im found to Bilficant,
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with the reculis obsained by Copelakrishna Pillaeil (R 6D

on taploce undor the agroelimatic condisions of Vellayoni,

Russdl (1956) bas pointed oul that evops groum
for their coarbohydraton such s voot ovops Benefit from
nitrogen nanuring throach the inoreaped leafl area brought
aboud by whe nitrogen, which onsbles s higher rate of
vhoto syathesic. Hanc scens %5 be the reacon for the
increase in the nusher of tubers noted ir the yrecent Invesfie

gatlon tor highor level of nizrogen.

Iv. Yield of tubovs.

Tt is ovidert from ¢the dato Iu Table«lV that the
effoct of nitrouen i highly cienificant im inoresasing the
vivld of tubers. Phagphozus, potash er their intornetiong
hove not Infinenced theo yield of tubsve sieniflicantly. The
Bbor flagren (Pig. V! brings out more clesrly the sffeci of

tnene nutrients on the yicld characier,

The mean yvield yocoxde? ag & resuld of apwlimtion
of 30 d2., and 60 Xg. of mivrogon ser hestarc is seen $e be
14,43 tomen and 16,96 tonnes ef tubere per heclare ros-
pestively while thas for no nitrogen is only 12,69 tomnes
per hootare. It mexibs mention that the lncroase i yield

for coch incremental dome is found to bo simificant.
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The above regults on the effect of nitrogen axe

in agroement with the resulits obtained om pobabe erop by
Sing (1952)s Tllison (1954); Peohl, gb al., (1955}s Rautoer
(1955); Pushkarnath,et zi. (1960); Ioginow, gk gl. (1964};
Chapman (1965); Hanmley, gh zi. (1965}, Andersen (1966} aud
Benepal (1967}, and on sweet polato by Johnson and Ware
(1948); ILondraw and Samucle (1951}, and Izave and Okamoto
(19993,

The 1linear pattexn of yisld response to graded
doses of nibrogen noblced in the present investigatien is
in confermity with the resulks obbulaed by 0dland avd Shechan
(1056) who have a2lso obseyrvod a linear regspense %0 nltroe

zen application upto 130 1b. per acrs bto potato crov.

The fact that no significant effect on thoe yisld
of tubers hag been noted due to the ,application of phog=
phozus elther a% 30 Kg/ha. or 60 ¥g/ha. iz nob qulic suw=
prising. In potato ovep mo significant resnonane hag been
noted to phosphorus upte 72 Kg/hectzre by Toginow, gt al.
{1964) and wpto 90 Lb/scre by Jaisinghani, gt 2). (1964).
Lendreu and Samuels (1951) and Purewsl ang Dazgon (1959}
conld not also ges any response to phosphates on yicld of

tubers in sweel potato.
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Experiments conducied on niscelleneous buber
erops like yan, colocasis, sugor beebt and ecavrods, by
Irving (1956); Hodnet (1958); Tekegomi (1962); Varme and
Bajpai (1965} sesnechively have also revealed lack of

regporse to the application of phosvhorug.

The analybiea) values of the soil in the expori-
nental plos prlor $o the tresiment chow thet the toial
phosphoric acid content is 0.0497 snd bhe available phos-
phoric acid content 0,0047 (80 ibks/acre). Accoxding le
the ¥ating chart Pfor soil test data in Indis [§517)7 et al.
1965) the soil under svudy is beobting high for nvailable
phos-horie acid. Towhene, gk gl. (1964} hes reporied
that the probability of obiazining a profitoble regronse
from the use of e nobrient on smoils tewbivg high in ‘bt
putrient iz Llessez. Thecefoxe bas lack of slgnificaont
responge 0 applied phosphorns in ihe present investlga-
tion might be due o the initiel hlszh striug of the soil

phagohorus.

Tehle=-1V further brings eult tu~t the vieldd ls
no% significanily inereaced by notash anrplicsbion. <one
of the eavlier works nlgH have revealed lack of response
te potash, by buber srops like potate, sweebt potate ele.

(Tandran and Yamusts, 193713 DLoginow, et gl. 19643 Benapal,NNE7;
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Rreda Filho, ¢f al. (1966). The recent finding by

Chanberland and Scott {(1968) +that polatoes derive much
of their K requivement from moill veserves, throws much
1ight Into the result obitained in the present inveshi-
gatlon, The same night be one of the reasoms for lack

af regpounze to added potash on Xeorks erop also.

Another rearorn that may be attributed to bhe
failure of regponse to potash is that the optimum level
of potash for Hoorka crop might have been below the
lower level of potash tried viz. 80 Ke/ha. This may be
probable begsuse & perusal of Tables I o IV not with-
standing the fact that there is no statistical signi-
flconee, however, pointe invariably to a positive btrend
from the zero level (X,) to the firet level (K,) of
posagh and then a negntive trend from the frist level
(K,) to the mecond level (KQ) of pobtasch, 'This peculiar
nature of the trend of povash invariably noted on sll
the plond characters so far discuszed In the invewbiga=
tlon suggestn a possibility thab the response noted for

K1_ff§,§%\1eve13 might have been on the declining side
— T———

of a respomnse curve, with ibs peak somewhere beltvugen

Kb and K Unfortunately no middle levels bebtween Kb

10
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{nc potagh} and Ky {60 ¥g/ha. of potash) have beem tried
which would have saved the oblitoration of 2 sigsmiflcant
response to potash. The probabllity for this cannct be
wo%ally ruled sub sinee Purewal, gh al. (1957) and Creig
{1967) have cbserved the meximum yield on coloecasia and
sweet potato st %0 1b. of »obach wer acre reapectively,
and Andersen (1966) has even reported 2 negative respoase

for highey xates of pobash on notato.

Gorrelation studless

A perusal of the correlations worked out bet-
ween the yield of tubers and level of nitrogen or leaf
grea elucldates the fsct that yield is positively corre-
lated witn the level of nibrogen &s well as mean leaf

area per leaf,

Witrogen being an important munstituent of
protoplosm is one ol the najor nutrlenbs mvequired in
levger quentitice for plant growith. Higher levels of
nitrogen thevefore might have eontributod to betier growih
of the plant rosulting ulkimately in better yield and this
explains the posibive and significant corvelation {(» = 0,75)

obtained between the yleld and levels of nitrogen.
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The correlation (r = 0,76} between the yield
ond mean leaf area per leaf ig also vositive and highly

significant.

This cvon i grown for Lis carbohyvdrates stored
in bwvbers and the manufacture of carbohydrates depends on
phobosynthesia. In vasculax olanks photogynthesis ocours
chiefly in the leaves, and a large exvended surface in
leaf permits the display of a large number of chloroplagt~
containing cells to light which enhancep the rate of photo-
synthesis reouliing in a greater amount of ¢erbohydrate
{Heyer ond Anderson, 1952). This pherounenon sdemately
explains the gignificant coxrelation bebween the increase
in leaf avea and the corvesponding inereased yileld of

tubers obtained in the present investigation.

The partial correlations worked out between yleld
and level of altrogen or mean leaf area revesl another
intexresting fact., The partial correlation coefficlent bet-
wWeen the yield of tubsrs and level of nitrogen eliminating
the effect of lesf ares is found not oignificant, Similerly
the partizl correlation coefficlent beiween the yleld end

mean leaf oreca climinnting the effect of nitrogen is also
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found not significent. This ohservation evidently
suegosss that these two focbors viz, level of nitro-
gen and mean leaf avea are mutually complementarv in

tho manifestabion of their sffecots on yleld,

Jigaf arca asan index of yicld:

An oboervation of much practical impoxiancs
that merita comment in the present investigetion is
the relabion of yleld of tubers with the mean leaf
area pexr leaf of the three leaves down from the base
of the recere. The reason for aselecting these leaves
for the study is that the tuberisation in Koorks
oceurs only after the full omezgence of flowers and
at the active tuberisation phase those are the leaves
at an adventageons position for maximum exvosure %o
1ight., It may be recalled here that a sirong vositive
correlation hes been nobticed bebween the yield and the

mean leal arean.

e recresgion equatioms

¥3

T = 5.2279 +* 0041827 T
(I = 0075'}“&)
{where Y = yield of dubers in bonnes per heclkare
and L = meon loaf arss in smg. om. per leaf)
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glves 2 faixly rellable esbtimate of tuber weight in tonnes

ner hecbare (Appendixz-X).

Thie finding is in conformity with the resulis
obtained by Reddy, et al. (1968} on Colocasis erenmlenta,

They have noticed positive corzelation between the measure-
ments of the second youngest leal in sg.om, and the corm
woight. fThe regreselon equation worked out by bthem has also

given rellable estimate of corm welghts,

The practical imvoritance of the regression equa~
tion of yield obisined in tho present investigation, lies
in the fact ihat the yield of a standing mebure crop of
Enorka cen be esbimated with reasonable degree of accuvaey
in ndvance of harvest =md this would facilitate the sale or
vurchase of a standlingz erop ox the advancenent of ecredit to
farmers by Narkebing Cooperative Societies based on z

Seientific estinmate of yield,

V. Stareh content of tubers:

The data in Table V reveal that the different levels
of nitrogen, phogshorus and polash have not eignificantly
influenced the mean peorcentage of sharch content of tubexs.

But bthe combined applicetion of 30 Eg. nitrogen and 30 Kg.
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phosphorus or 30 Hg. nitrogen and 60 ¥g. phosvhorus pew
hectare 1s spen 0 hove increased the starch conient signi-
ficantly over ithe same level of nitrogen without phosg-
phezus. It may be veczlled here that the N x P interaelion
on this choracter has been found significant which alse
goes o show that shosphorus in cowblnation with nitrogen
increages the gpbareh content of tubers. Thayer and fnderson
{1952} have reported thal phosphorus is involved in the

trengformna fions connected with the gynthesis of starch.

VI. Moigbure conbent of inberss

Table~VI shows thai the mean porcentage of moistuxe
in tubers is noi significantly influenced by any of she

tevels of nuivieats tried,

It nes been reported by Teuno and Fujise (1965}
that potassium iz involved in the hydration of bLuber tinsue,
The 4.6 inerease in meisiure content of tuberg due o the
highor Lavel of povash over that of coniro’ netleed in the
nresent investigation may be a reflecition of thoe hydration

offeet of potash mentioned above.

ViI. Yy nather conteny of tubers:
Table-VII shows that no significent difference in



P

mean percendage of dry matier content of tubers is
obbained due to application of nitrogen, phosphorus opr
potash. The deoreane of 11.97 dxy matter content in
tubers, recorded for higher level of potash may be due

to bthe hydratior effect of potash mentionocd earlier.

Feonomiss of menurines

Table~VIII brings out the economics of manur-
ing this crop with fertilizers. MNaximum profit of
5. 1,543/~ per hectare is recorded for application of

nitrogen at hisher level (nz)a

It is also noted that response in vield %o
nitrogen is posibive and linear under a1l levels tried,
However it ig further nobticed that ithe higher levels of

P ard K tricd were st a loss.

The hizh net profits obtained for higher levels
of nitrogen indicate the high responsiveness of this crop

o nitrogenons ferbtilizers.
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SUMMARY AND CORCLUSIONS

To study the response of Xoorka (Coleus parvi-
floyus) to graded doses of nitrogen (0,30 and 60 Xg, per
hectare), phosphorus (0,30 and 60 Kg. ner hectare) and
potash (0,60 and@ 120 Xg. per hectare}, a field experiment
wag laid out in red loam soils at the Central Parm
attached to the Agricultural College and Research Tnati-
tute, Vellayani, during the y;ar 1968, All the twenty
seven treatment combinations were tried in & 53 partially

confounded factorlial experiment.

The following conclusions were drawn from
the study:-

1. The leaf area was significantly inorezsed

by applicatlion of nitrogen.

2. The combined appiication of 60 Kg. of nitro-
gen end 60 Xg, of votash per heclare gave
the largest leaf area.

3. There was significant increase in the number
of branches per plant at 60 Kg. of nitrogen

per hectare.



4.

5.

6.

T

9.

0.
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Combined apoligsetion of 60 Kg. of nitrosen and
120 RKgs of potash ver heectzre resulbed in the

maxinun yumber of branches.

Anplicabion of nitxosen at 30 and &0 Eg, per
hecbure resuited In gignificans irecrecase in

yield of tubers and the resoonse was liaesr,

e levels of P aad K tried hod no significant

effece on the yield of tubers.

There was & nooibive corralation between the
vicld end level of niirogen gz well azs the

yield and mean leafl arec.

Level ci alixrogon and negan leafl ares were found

b0 be mybually complemeniary fackors of yield,

The leaf arez was found to be an index of

yield giving the following relationship:

T = 5,2279 + 0.4182T %

The percentage of starch and dxy mabter in tuders

was not aifected by the appliestion of ferbilizers.
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11. A net profit of M.1,543/~- was obtained by appli-

cation of 60 Kz. nitrogen per hactare.

Eventhough the studles revexled the high bene-
ficial effect due to application of nitrogenous fertilizers
to this orop, ihe resulis irndicate that further investige-
tions with st111l higher levels of nitrogen and lower levéls
of potash are necessary to arrive at the optimum and econo-
mic doge of fertilizers under different agroclimatio condi-

tiong.

The pomitive correlation between leaf area and
yield of tubers noticed in the present study suggests the
necessity for condueting further investigaitlons on this

agpect.
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APPENDIX-I

Analysis of wvariauce

{Ieaf area)

Source Sur 0f squares 29 Yariance F
Total 1213.83 53

BElock 161.01 5 32,20 4,03
k) 724455 2 362,17 45, 364
P 12.98 2 6.49 0.81
Hx P 5.36 4 1,34 0,16
K 24,51 2 12.251 1.53
¥NxK 30.04 4 7.51 0.94
Px K 37,06 4 9,26 1,16
§pK 3499 2 1.93 0.24
R?P Kg 2.96 2 1.48 0.18
¥ P°K 21.98 2 10.99 1,37
¥ PoK2 13.85 2 6.92 0.86
Error 175.74 22 7.98

R

- Significent at 1 por cent lavel.
* .« gignifleant at 5 per cent level.



APPURNIR-TT

Analyoia of variance

{Funber of brenches per plank)

Sourec Sum of sousres ¥ Yarianae B
fiosed 457543 53

Block 117.43 5 23,48 0.72
¥ 2470,48 2 1235,24 '38,05¢%
? 21.81 2 10.90 1,33
TP 83.30 a 20.82 0.64
i 92.59 2 46.29 1,42
HxK 401,52 4 100,38 3,099
Pxk 154.19 4 33,54 1.8
NPK 122.30 2 61.15 1.88
we % 275.59 2 137,79 4.24%
¥ o 99.55 ? .77 1,53
r 2%x° 22,70 2 11,35 0.34
Hrror T14,27 22 52,46

% - gignificank 2t %
#¢ w Significant at 1

ner conb level.
veoy cent level,



APPFYDIX-ITT
Analysis of variance
(Mumber of Subero por pland)

Souxce Suna of squares D.F Yaxience ¥
Tobal 7903.16 53

Hloek 1670.43 5 534,08 50 TO%
by 1935.25 2 967,62 10,98%%
P 133,85 2 66,92 0,75
dx? 824.50 4 206.12 2.33
X 113.91 ? 56,95 6,64
¥x ¥ 79.57 4 19.99 ~.02
Px X 577,73 1 144,44 1,63
RPXK 144,47 2 T2.23 0.81
NP X 30,91 2 15,45 0,17
§ PR 37554 2 186.77 2.11
§ PoR° 80,47 2 40.23 0.45
TPTOT 1958, 48 22 83,11

% « Signifieont at 5 per ceni level

#% - SigniTicent at 1 por gent level



APPPIDIX-IV

Angiysia of variance
(Yizld of tubera)

Seurce Sum of sguares D.F Variance
Tojal 1671.04 53

Block 131.42 5 26,28
N 666.04 2 333.02
P 34.48 2 17.24
Fx? 92,52 4 23.13
K 17.12 2 8,56
"z X 102.13 4 25.94
Py L 146,02 4 %6450
NP 14,38 2 T7.19
w P K? 7.90 2 3.95
" EQK 6.02 2 3.01
¥ 27K .23 2 4,11
Rrrox 444,78 2e e 21

1% = Significent at 1 per cent level



APPENDIX-V

Analysis of variance
(Percontoge of starch content in tnbers)

Bource Sum of squares 8. P, Veriance ¥
fotel 104,05 26

) 1044 2 5.22 1.98
® 9.03 2 4451 1.7
Tx?® 53.48 4 13.37 5,08%
X 0,586 2 0.18 .06
¥xK 8,41 4 2.10 .79
PxK 1.25 4 0,31 .11
Erzror 21.08 8 2,6%

*  Significent at 5 per cend level



APBENDIR-VL

Analyris of variance

{Percentage of moisture in tubers)

Bource Sun of pquares D ¥ Variance B
Total 297.52 26

) 3,82 2 1.81 0.11
4 13.22 2 5.61 N4l
NxP 346352 4 8.58 0.54
g 73,20 z 35,10 2.21
¥z X 12,2% 4 3,06 2.19
xR 37.14 4 9,28 0.58
LEDOT 126,77 8 15.84




APPEADIX-VIX

Anelysis of variance

Aﬁércenbage of dzy metter in tubers {on oven dvy basiaﬂ7

Source fum of squares DR Vayriance bl
Total 297.52 26

¥ 3.64 2 1.82 0.71
P 15.24 ? 6.62 0.41
Bx?P 34.28 4 B8.57 0.54
K 70.21 2 35.10 2.21
Tzk 12.22 4 2,08 0,12
Px K 37.11 4 2.27 Q.58
frroxr 126.82 8 15.85




APPINDIX-VITL

Correlation studies

S1. Jorre~ Corre~ Critieal Orisicsl
Ho. lation. lation eo~ value value
efficient 0.0% level 0,05 level

1‘ ry x °c75{“& 0038 9-43
1
Ze ry z O.76%% 0.38 0.48
2
3 1‘21 = 0.,87% 0.38 0.48
2
t Yyxa, 0.28 0.38 0,48
5 T 0.33
Yy xg-x1

#*  Slenificant at 0.01 level

¥ - Yield of tubers
2 Tevel of nitrogen

zg— Leaf area



APPREDIX -~ IX

Constituents in percentage

Yoislure Carbo-~ Pro- fat Nine-~ Fibre

hydrate tein ralg
Kooxka 77.6 19.7 1.3 0.1 0,9 0.4
Potato T4aT 22.6 1.6 0.1 0.6 0.4
Colocasia Tia1 22,4 3.0 0,1 1.7 1.0
swent posato 68,5 23,2 1.2 0,3 1.0 0.8
Tapiocs 9.4 38,7 D.7 0.2 1.0 0.8
Tlephant yam T8.7 18,4 1.2 6.1 0.8 0.8
Gpdinary yam 59.9 26,0 1,4 0,1 1.8 1.0

{Sourcet The Tealth of Tudia, Vel II, OSIR, Govermment
of Indis, 1950,

The Musritive Value of Indisn Food and

Tne Planning ol Satisfactory Diebs, Iudlon
founeil of Wedical Remesrch, Vew Delhi, 1963)



APPUEDTN-X
Aetual yield snd estimsted yleld of tubers

Hozn leaf Actuslyleld Eotimated elei of tuberc

Trestment orea in of tubars 1% SOERed
3. cm.  in tonnes/ (¥ °© 5&"?9 +0,41927 1)

5 op k — 1588 11.25 11.67
"o W 19,58 14,37 13.41
R 18,68 12.62 13.04
5 p K 19,47 13.25 13,57
59 ¥ 20,57 16,75 13.74
£y % 16,35 12,75 12,06
5 e ¥ 17.99 12,75 12,75
£ 29 16,86 9.12 12,27
'R 18.45 11,37 12,94
5 5 ¥ 20,95 14.25 13,99
a ;g 2 2460 13.62 15,57
! 20.42 14,62 13,76
xg 3 ;g 26,20 14,57 16,18
np k 21.24 13,62 14,11
1 g:» i 24,03 15.62 15,07
npE 22.67 14,62 14.7
i8R 22,90 13,62 14,42
4 5 1 21,57 15.12 16,24
48 £ 26,52 17.00 17,07
£ 3% 30,80 8,10 18,11
- 23,17 16.00 14,91
2 8 R 23.26 15,62 14.95
g 3 & 28,48 19.25 17,14
g 52 30,40 15.25 17,97
2 3 % 24,93 1,62 15.65
g 8 8 28,53 16,50 17.16
£ 8 % 26.39 13.50 16.26
2 2 2




