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Wss&i* 2* Staeaja Tise-^iaoipal is ffts? •

Gxtm^iMg all facsllitiea,.

' •3Sr* MJi* Kos'ny, Maitioiial .Brofesse©. ©f Sfewf^et^ sr^
A^ciatis^l ChesisV sugg9sti®»a,

EsKif.- A.?.!* l^itcj-^utmisya^ fe^^ase,

^var^iST .8jca»t« Casrais^^® Seheaie, fm vmS^l m^sUomt '

Shri P*S» Baaaa^^^5ffiB3i£ai f • ^S«a5akaM. tesa, -
JfuMcse l^sofessera of JS^Jicaxltysal ChaEist^» for seaa«ired:»
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to ths GovQW^nt of WmsBla. fco? depeting M« to iiiia«i?taJje
ti$a poat-gs^ust©'^aassev -

M^. nwm*



V
^

V
,

'-
'

-
\iv-

7?'.'.

.'^'C

IS
':

I
t
t

>
,

/
4^^

•'(

.w
..

m
i

m
i

6^1

SSI

o
l

o
l

®
^

B
.

o

i

•H

•
•

•
•
'

..



H.f-
--

•-<

r

INTRODUCTION



:

t&
.

-
V

-
-
-

•m

K

£t

i

^
a

f-

S

n.

t

s
I B

%

W
'

n

B

I
I s

IH le
i

|o l» |«
s»

fO «W }
p

-

w "'
O

m •-
s:

D
>

\
^

\

^•
\

C
'j

'
.

r
n

.
^

^
:x

}



Tim co!ipl©3clties of tjK^^ssion of mtKdsats fbsa the aoil t© tha

plant ii«G0@3it8t0 tissu© aiial^reia as bettei? guMes thass noil

S3i3l5?®is as far aa tha mtsition fsf a csop is eonee^MJd» !2© ^uota

fliosas (1937)* "Of the mmmouts sietfe^^e (mplo^rea to ^tmhsol th®

attrition of pjasit© tli® coaflitioisa of jsseotieal a^^isalture,
only the EQthoa of ^folisr diagnosie' tes mj g©»ious qUm U h&

• based on pb^iological faots establiel^a by eonsieteat ©spe^isastai

^sults oblsaiJiQa oi^ea? a long pa2?iofl of y©s®8"«

fh@ saveat of foliaj? ^isi^osls haraMs &aair piiase is

tha i»2m of serop fertilisation# t©E® 'Bi^aostie Jfeliaira*

ma first ussd M Sijanee by to^tu asd Umme (1926) in tlseir pioneer

vos^t ©1© teebai^u# a© a Eoutin® eoatrol of Hasuriel pmctice© in

su^JTsasse is now bsiug adoptsS la Haaciti-a©, Seitiali feiam, .Jasaiea

asia otIiOT plaesa.

Bsliar dis^oeis as a 2?esea2?0li tool to ©valiist© tha^

nutritional sl^tus of tapioca haa aot lamn tei©<3 ©o fe® ia

It was tterofos^ tliottglit ifO3?t!a?Ml0 to casry ©ut an isvsafci^tiois

in tills dirso'feion with vfsf&mmQ to the mitrteafea niteogen^ .

ptioepharus, potassitia md caloitjs aaS with the follo»iag ©bjeotivs®*

1. fa OTOlve & aaapliag taelmi^TO for the'©!t©ie@ of pleat

part for ajsaXyois,

2. fo <502?s©lat© tfe© data on tissue analysis with tha

.yield of tubarsj
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5« T@ stoaj th® intaraetion of nutrients.

4> To sTOlmt© the q.«Eali1^ of tulsers in 2?elatiaa t©

aatritioa of Hh® plmt$ mi

5* delineate differestcea^ if my, m the

pattern of uptaJc© of mtriento jfieM smfl quality of tafews#

®i0 tmsk. allotted to the author pertaiiiQ to th® mifeients

nitrogaa anfi ptoephorae. Tne studies on the mtrieats potaseimn bssS

mleivm ^era imdortaken Isy emothsr post-^afluat® s'WiSit of th©

Bivlsioi^ of Agricultural Ghoiaistryj Agricul-kiKaX Collega anfl RessE^cfe

lastitiite, fellayani.
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a>liaa? ^nalyaie q0 a reaoaagoh tool

Geodall bji(3 (194?)» in thsir fliseaissioa oa efeeiaical

composition of plants as aa M©a of tbeir autsitional ©tates

03^3?s©£3^ tlia poasiMlity imci iudicafcea the ©sthoas of aiagiio.^i© of

fertiliis^ rsquireaeats of .plants#

Wafll©!^ (.1949) sfsss^ked tlmt on© eouM reastmfely p©stulat©

tliat for my glvm coabiEstien of mvi-mm&niMl ftiot€wsp ^Mtdn a

tisBu.© thOT© is an opttoum eontot of isinsml natrimts foa* ^ATr$m-,T,i^

plant gtwfeli ai^ dOTietioiig tMa affeot it# fhis isj the atrong

basis on whieh plant analysia a© a diagaostJis tool stsaias^

liSM^egasjSlj (1951) ©f aredcmB considered fey s(ss© a® the fatJisp

of leaf QstaljlisM soas fuudaEjantal conespte 3e@i^:€iag the •

tadhnique of 'plmt analysis in Ms ®st©nai"?a researehes mi eoresl®-

e®a pastui'a i^ssses.

Oeltosggo (i960) workisig m t!i© atoarsl nut?itien of

ssjratJsaii ©piiiea that the aiagsiesis of ths i§in©sal m'teitioa promesa

of plQfjte wmsia 1j0 facilitate fej ki30irf.ng soparatelj tli© ca^imX

oone^traticjfj of saeh Butrlent ifi the wl^I© plant and plant paista#

iiatiHgiji^iing aQfaolea^y, adeqiiaoy and Itoeury lewie of

ms'ia?itiono
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OloB^ati (1955), a study of cspop logs ia inifa®caii3 qv&s

& period of yaoss devolopad a growth eqtiatltm r^prds^ting stains in

migaireaa© gsow^, fte log waa ft?€® la1jc?£^to2^ im:

6if£0smt ooaeMtaoata of atallas aaS green tapa of th® ptot© taken

S ones in fivo weeks.

Sm (1954) conducted s^seesecfe on the ab^os^tion of Iiut5?i©nt3

by mdLoue parts of euge^eean© stool at different eta^a of grovth ajsd

found that the mta?i«mt seseorves of tl!@ loothar setts suffioient

ios the initial groisrth of 30 te 40 do^.

Swan® (1955) studiad th® sdneml statue of eug&scjanG as

% revoaled by foliar anaXyeis in British d^iam* Mssdism ^elde wore

found to bo associated with tli® following in <M€g?0p!^llous

tissues of 5 to 6 iwnth old danrlap leaves* 2*0 to 2*3 p&s csnt,

pho^iiotara 0«2 pes? cait, potaesiua 1.2 per cent, calGiim 0»17 to

0*18 p@r Qmt and B^neaitim 0.08 to 0*1 pdsj cent*

Studies on the nitsag^ and phosph^us nutrition of
\

Bo^&am at the Indian Inetituta of Su^is»3an@ Bsaearoh, liuetmov,
1

indioatod a nitswgea indax of 1.75 to 1*8 «©at in tlse prascsfibed

leavae by apid^dUfS^ ^ lb. nitrogen par acre. Xnoreasis^ idtK>gm

content to 1*9 to g.o p©r c©nt by Imviea? application of fertilizej?

did not inoro^er the yield (Insnpsous, 19€l).

Ijl3?idh (194^) oondueted plant mta?i@nt siarvsys ia gtugaar

beats by analysing petioles and reported that addition of nit3?og®n
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oes&ootj<ji|iia!|woo-gwj»So^|tiq^iap@^^i©aso9

ssa^m^mEfpxe-p^ni^aSsq?!pmsi(6S6{.)A®®gpt^
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Goura jgt (l96l) in thair Btudies ^ tlto pli9ll.0Sextaio

(Sin^osis of ths nutritional st&tua of ta^oea^ coitoluidvd tiiat tha

potftsai-uEj eoatent of th© pb^lodessa «as cprmlated witdi th» potsesitia

appliefl and also isith the yi^fi sad density of tub^a. m©

corralatioae wer®i hewaver foimd to be noii«signifi^t for aitrogen

«Mi. significantly ne^tive foj? pho^hosyus. ®j9 sta^y ms mSo in
i

Maia^gcar on a os&p of two jrear djwation.

Saapling taolmiaue fog foliag amgysia:

Tho^ (1937) founa that ms Hhole-plsnt anuljRsie idlX not

faenieh a aensitiv® inSe* of the differmces in mtriti^ ©f planta

duQ to tlie hBt&so^Gm mtme of tissues involved. Ea deaigsatefi th©

plant part eeldo^ for foli^ amlysia ai the •a?«fleot% m it

refleota th« Kinosal etatua of the plasit as a «hol®»

I^and^oadh (1954) pointed out that aaal^rejing tfea whol© plant

sai^t b* tmdesis^bla as lainoxels in imotive tissues iSRsld

ftoctioKal diffomioes*

t^ioli (l^2) opined that the beat ti®« to tais® e®aipl©a was

ism 8 a»!s« to 12 noon*

l»jf©v©t Qllegaier (1954) ^TOSood th® vim that

coasiatenciy of smplii^ waa ©f priia© iEpS'teaiea, both in to

eorapasmblQ tisauos m6. tim of saiapllngc
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mmsst (1959) sM St^ (19^1) ©feSQEtiea tftat iimsml

fluetuaitic9K9 is tlis mM»s^ conttmis ot tissues oooarad itwt&

not noroBlly vi^y larg©.

aaitb (19^2) sjeportsed that the sssples &av® to Im wip©^

oI.<sa& with a &mp <@loth before ^^img msS emlyBing* Ee mphBsiBO^

tho imofftmee of OQllaoting plant saiaples »i3an tha tdmaesl shifts

in thm ws^M bs at a sdniiiiM.

(1932) w£a?iclsg «i^ tmat0 mS l«tttt«s0 isfiic^tea

that the percsaitaga ®f a nut^^eat in th^ mtm?a omiueUng Umm of

a pl^t wa© s goaS it^ex of its mtritimial, ste^#

Amon md Boa^emS (1943) asd TJlarioh (19#) th©

^^Ksj^tmGQ of s0l©ot^ *3?ec(iBtl3r E^-teai* tissues fs&Itai? soml^s

68 th<^ wtJwM eias^ilttta aetivalr to the gsewtli of tSs6

lis^ta aM M&sa® (1934) ©aviea^ leaf a© idsai tissue

to saspl® since it was eoaoid^jfl tha ehesical iaboratosfy af* t&e pleBt.

®i€asas (193?) pinpoint#!! Ms© fiaot that th® oaffi|«S8iti©a of

l®av08 of th0 s(sffi9 pb^iolo^osX ags m different pl®ats myM Ks^eot

'tlj9 diffesr^aoest if sny, in theis? sut^iticm#

liunas^sraii (1947) s?0®©rted ttet tbe mtscieot e^tmt of t&a

Irnms refleot^ in tl^ suppls'' -^f mtri«at fieea tli0 eail

mdi it© ©ffeet on tlio fu'fea®
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(19$2) 0|jk03??>93 that th® sfeqidlsresimta of th« a»4«a?

of mssascaas oouM h& 8s©0»t»in«i 'by^amS^iei of ibs 0i3^Gl9o

7 m* ia ilsmUss pmohM fmm tM tMra leaf sa©pi®i iMfore fl«w@2?ing.

Hill al» (1^4) 3?«©o«ae3 a oontimtm© s^ticeiahly

i»«tire«a pl«)8p!iO2«0 sapply aad lihs total jsikOB'̂ rm eont^t of potato

leaves mi l@af m m inSeie the

ral&tioaehip hotwe^ ^«li m<^' phosplisnia cont^tt#

"Mgma ^ (1955) eaa Ballin^es? eisa Msson (i960) oosipawia

liha &Uf93emt pismt paart® Qi aiaimhss^ a'imw&d that %mS wao af

s«Qaitiv« as or ®?ea. as^e ssnsitiv® theai aay q^bs piaai |art as m

tna©* ©f tha Eutsitiaiaal ©tatuis.of th® e®Qp,

^Ida asd Chap«9 (19^5) fouM is l^e oase of oil peOs

(maele msSmmBialf that 1»t, 17th msi 25th lasFss ms^ the beat

miitad £os foliiir diagtiofiie^ mien colleotdS hetnasa f a«»« m& 1 p»ia«

BelfflS® gt (1959) l®ov^ that th© f»o» th« v»iss of

potato* oats arid laaisaii^ when er«£a^edt tar^njld saf«i»&l ths eli#);t9st

vatiatioa iJi mt;i?ient totals®*

Blrioh (1942) ehoroS Qiet th®j^tldl©® of th» ssc^tly

caatujpfflS^ ipeapQ vine Imr&s sfeHaettd iaia pofeaeaitJis statsia of the

vines better tlis» the blades*

liOEOTS (1944) aalectefi petioles goai^oaa of

^teto plants fmi th«' ada«E'sl contests#
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Ula?ic^ (1955) advocate Uatioles for aeoessisg' jiitsftt©

Bitrogen in-beet#

Cotirs ^ (196I) iB thei^- iiivoati^tim ti> m&tm a

diagjjosti© teobaiqis© for tapioca foima th@ phtllodms tlia

0t® Of_th& plaat -to b© jsost suitables f©2? asssBsiiig the potessitJia

statue of the plants# Th® plj^loclessi was reaave^ as a ring ©f

alsout 1 cm. anfi 1 to 2 tMefc: ££om tlis base of fee miE at@a

of one jrear old plaats,

jfatgilional 2?Q.qijigi5@^tg of taMoea with sgeoial refogenea to

nitgogen md pboeiaiomta

Coots (1953) reports^ .tIm.t a bsr«-©8t of 50 toss of roots-

oM 25 toas of wooi sesiovoa feo® tlie eoil 233 %* aitrogeaj 28 kg,

p>ioap!ior«8. 250 Itg. potasaiisa, 42 kg. calGiija md 29 %,

Jtelawlta i@t .(1955) seportea that Mtrog® arJ phospbSEug

th© laoBt ii^rtant for tapioca, unSar fesir e:^^ia5^tal

oonditiora fo^ iacrsaaiJig the ;^©Xd m& shoot growtb#

AlM?ate3 (1956), feased on the ®^©»lBeiit0 coadaetoS at the

Sapioea Itesocmjh Station, iSrf.vaiidm2^ reported tte.t tli» yi®M af tn©

toop ecwia b© con0ide3e®l3l.y raised by tjalaaesa WX fsrtllis&tioii.

Gtefllia (1950) f giving a statistical' iBtsrps^tation of th©

results of fertiliser ®sgsa'iBi(»t8 m ta5i0ca la lisrala StatSg sliased

that there was a aigaificaat itstcxK^otioii of nitrogan isotasoim
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cm the. yieia. response 1© aitiSJ^n vaci(^ £>»m 20 to

50 per ceat <!er 4P lb* nitrogen par aora anfi f^ia 2? t© 79 per o©r»t

for 80 lb# jiitrogsn per acre# She sie^ respoiise to phosphorus v^ied

fEom 4 to 12 p©r esnt for 40 Ih. and frc® 3 td 25 ^ cent for SO Ih*

phosphoxlc acid pc? sere.

Jacoh and Uej&jall (196O)# ftuotiag: Ni^holt (1955), reported

the nutrient remwsl of tapioca at Baiteasorg as follossrss

mtrogen t24 f©? hectare

Hiosphoric aoid 104

Botash .584 #»

Itiae SI7

lia^saia 71

*Potaschaae* ±a 1961* baaed 0® a few experiments ojnauoted

in Kerals State# reported that a crop yielding 20:^000 lh« of raw tuber

per acre r^vsd 54 lb, nitrogen, 45 lb. phosphoric acid aad 230 11>.

potash pec acre»

ManiJiriag^eua^spacing trials conducted for fi-ye years at

three different Sapiocs Besearch Stations in Kerala revealed a steady

response to nitrogen ssd potassium. Ibe response to phosphorus was^

ho^rsver, ora^tic (ia^p^ousj 19S3) »

Pillai (1967) sho^TSd that the response of tapioca

(•^xiety M-4) to nitrogen, phosphorus md calcius und^ the

agro-caiiaatic conditions of Tellayani^ i*as highly sigaifioant.
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ThQ 0ffe0t of potacBiiiia wso aim Howewsr#

aad phosphorus <315 no% infl«®Bce the leaf nuaber mi hel^t of plants.

InflumcQ of nitgo^n mB •ph^BPhozm ca the gaality of tabogg

1* Ifey roattog oont^t

Inv08ti^tioii0 at tba fapioea Besearda Stati©aj Trimm^xmif

in^icatoS tliat in "vai'letieia with Mgfe content,, ths moistisse

eontmt ma eosspjuatiTOly law, rangitjg §1*0 ta f%0 per ssst

(Anoijj^ms, 1955)*

Pillai (1967) reportosi thafe the uatrieat© aiteag^, pfeosplioniB^

pefeissiwsa mtl ealoiiaa individmily, arJ aiftragen aafi fetasoiisia 4a

oombiaationt inoressGc} tbs perosi'Sage dlgy aattes Q©nt®t of taploea

tubers#

Sheard and Joteooa (1959) fouafl that tha €2'̂ laattes? ooatent

of kst^in potato waa etsiaetisQs lnm?0a8€^ by phooptetos, coneisteatly

doOT-eauQa, potassiuia and sllgfetlj' deroeaaeil by nitT&gm»

llto!?ap (i960) observes that nit2?©g©n rot© iji

corabimtioij ®it!i isoasasl rates of plioaphojats and potassim tcssfloQ to

ae0s?0a8@ the dsjr Eatter «ont?mt of potato fatbera, as ©vifioneoS %• a

taat® pajjQl,

2* Siible TOgtlon of tiilaega

Wosk conducted at the Tapioca BeB@ai?c!i Station# ^tivi^arusj,

s?ev@alad that the posrecsatege of rind vas^i@& fe?oe 10 t© 22 dafesaisig

I
. \
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• tfe© usf- ei^ly

, 1955)#

MIX^ Cl^^f) f^aai 'Vtm'b pisfe^tag® ^iM.©

fetes 40^f®sr^ tow®ia©©a a#a®0 of iiiaiidtel •

©ffeet 0f was &mt m^Uorn^ it ta^ei Mmmm .

tfea f^eMtags ^ oillil.®

3* Stteeii cMmtmt

(if55) toi@ea

ill ema& eatte^a, a a©e»is® to ^ ^ gg
ewt tikm wa® nat oagfii^ «lt^ ma

ia Eesal® tfesst tte s^IieaMes

as aislplmto ao^Bsta tb@ s1»^ s»Ht®at ®e tefi^es '

wMla ^@0» ©f ^%molm pf«fiiie®i s aigatfifsait in

©ta«©b C^oiTOoaet 1f5T)«.

maiai Ct9#) «3l»»©i?i?©a afifl

tel sipitfi^tlif «s«©t2?itel^ ^s®2eds m isfe^g® to tl®,

ms&m^ &t M 'tim UhmsB '

4t- feufle wmt&§^ eamttait '••••"'•

aifebtali (1^1), mi Amm ClfiS|#

tisat eraa® ^s&feeia «««aat ©f ta^©i^' i^m 1.^5 te

1»75 pes? ®®Rt t?a®i©ti©s Isa^tag apt© 1®»0 isfr:- ^-©n

wasKfleai '
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Peseira ^ al» (I9e0),sft®e ©etiEsaMng tlie acid

In a nisbor of tapiooa -msrflaties In Brastl, fcuM ttiat th» Mtter

irari©tie3 coataiaofl tteos tid^s ja<j2's of tba tosio prl«eifl® tfes^ the

m&et moieties#

Siriha a«S (t$lS7), fi?©® a study of 35 -taaeiotiss of

tapioca, eoaclufled that the hy^ajocj^ic aoid content vasd&i froa

34 to 4fO ag# .per of fre^ tubsr. fha hjfdsecysaiie aolS eonteat

f̂eetwQOT taboos of tfea aas© plant aaS sstwasa dil'tegat psrts of the

tubor was not si^ificssmt*

^ al* (193s) ac©port0a that whea th® ©oil ptipiiplsorus

was too-low assd the nitrogen aSequat©# eoupounde tile's to

fossa aceuiailatei In aymogemtlo plants#

Bate! eiifl Wright (1958) f©««S iia -the eas® ©f isw@©t R?yia.n

p?aeB '&mt Mie XotoIs" of Is^fsaroesBui© mid mm poBtUvely mmci&t0d

with Wm Imolm of aitrogeii mi negstivoly associated witis t-he lavelo

of phospfeorus.



MATERIALS AND METHODS



•-A.

mmiAis Am

fha jffiQQent iaveatigatimi wag tsnaes^takea to evalva ®
s

euitubl® dtagnostio teqteiejue to aseortsin the status of

aM glsosphoras in two vfa?i®ties of tspiosa - aiia H»1©5 « bjr

foliar aaalgrsis, Th© ^sp^a of tte? im mrimtim to fsadecl doaes

of isitrosen ana is rslatios ts yisXa giaaiity sf tubers

was also a part of the study# flio ®2i»erlnent was cayiducteS i^nSar

fieM coiaflitioas mlng ttea® levels each of nitsogos ani gsos^horas

in faotorisl ccsabinafeiono, keeping th© doises for patassi!® btA

oalciuja at an aSeqimtss and omstmt level bas^ on the previous

timings f»oa this laatituto (Hlla4t I9S7).

!• Bsg^i.-'iiaaatal 'eite . ' '

^as'iom ia th© -tfsl®!! r@a lo®® soil

of t>ie Swfeal F»^ atta«h(3i to tli@ Agsicultural OolJago end Sesearoh

?9liayani, 'Fae results of tM <S:ec5ical asslysis ef the

soil BffiepleB- oolX&ctad espeyismtal plot mi ©aal^yaed by

tbs sstlioiSs givQU by JecksaK (1958) t .aro fuarJiisheiS is TaUl® !♦

XI. 8a&aoas

fh© ewp was txmi Jim© i$&7 to Kaa?^ 1963, She

5as4®?>£Olia(^cal data for th® p^iod as© givan 3.n AppeiicliK !•

III. SQtts fog pl^tia^

The turi) tPKrietie® olsoss® for the investi^tiesi were

l^ayaii»4 (0-4) Wbssde-tOH CS-t05)* M-4 is an ®»Ptte -msA&ty



Tmm J

©»i^ ehas?a@fei?istics o£ tise seil •

Slo^ g f.S.S« Ox-gsaie ^

(srSt) ^ ® m ®2®3 ' ^2% •

®tal Kii^iMts (f® ©®t) aatelgnts (pas' OQUt)

t &,m 0.»- ' 0.535 o.op 0.112 O.OS1 0.115 0*091 7»Bf @.0018 0.0026

U 5,.S0- 0.00 ,.0.^1 '0.045 • 0«124 0.064 0.1:15 ©•1'251&f® 'O,«0i14 0.0016

HI 5.90 0.60 0.317 0.054- 0^.118 0.S85 O...II4 0.15410.f4 0*aS08 0.00^
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Inteoauced from Malsya, m& 1© faisoua tc^ its palatable tubero#

H-105 ie B liybrid Qimlveifl at tho fapioca Research S^iiois,

friiraiid»ij2 aaa is well te©^ for it© Mgb yield.

' Mstura Bteaa^ basiroated said jsesarvea ia shads fov

abowt a isonth miS e'.half, w©sa used as tha plaafeiu^ mtasi^al#
I. ' ' - , •

CfetMjjgs.of •Igsagfe'h B -'9 i'̂ aiiae woja taken feaa th© sidldle pajtion

of tbe ateffi© Imviag mxQ qs lesa ranifoBs /jirth.

!?• y@a?tiligQ3?8 • •

phooplKmio*

ia t!i© of•»«©iait!a mjlijlsatd

i'20^)»\®otmssiKSi sulpltat®
(54«8^ CaO) respectively.

ir.

Sspej^^ntal

SteJO^ •|®©StE©!5t{5S •

1

r .

\

Mmm. ^rsatmaatei-

potassim and oaloiii® W03»s applied

(20.^;l),. eup«, ptophat©

(50»{^ EgO) esa^ fttiiy busnt lime •

^Mt-plot iis

Nin© .of nitre^n

and pfesepfeosus^ eaeh ©t tkee©

lovals)

Ve «1% Vo

Vi Vt Vi

»t% «2S»2

•Ite) vaasietiies

Malfi,yaii-4 '

Vg - B^ria«l05/44 (H-105)



A

A.

-tC

/

Heplieation:

^es plot sises

plot sises

Sf8ci»gg

luiater of plants

p® :subplots

fot^ sxjsjIjot of

mjlgiots

fteae

4#5 n, X 4*5

3*6 m» X 3o^ »•

^ 90 ®9

fivQ

mfir .

21,

1^ » Zfjro lovel Qf S*

ii| «8 75 kgm Mper teetarei

Sg w150 kg*- S per tesotas©.

Pq ^ 2es?o letfot ©f Bg©^*

« 50 PgOg P©^ !i@0taTO.

«» 160 kg#- PgOg ser lieetsffi©®

®li© leTOls of iBdiviiiisl mtsAeats were fi:Eei Iseeplag in

•0.m tte s^aults ef a 'psmiem trial ®oafeet©a is tMe
*

lastitttta-CMllais 1967), Sie levels of potaaoim (250 1^* Eg©/te»)
eisS calotuiia (1200 kg, QBB/bB») mr& ke^t coast^t for all tseatemts#

Shs t®0 w»i®ti08 sEd H-105 w©3?e s^lestoi *19 stufly

islae 41f£®mmeBg in the pattsMi'of natrisat wpteJce aM ©ttej-

rslatoi -aspeets.



•gsaoatjoea»soj

BuoJQeq^eganosajo«©jSxx®oT^3mpsg,ttsxd:

©a®Ms»£n%|sssqs*l96i0«*^«l%8gKo©aop«eatsi|%U8H

•XT08tt®jipsasAoopa«jioriS©qg,j©

e8®i0t|^|nmo3®gecBCojetseasqoAoxi«q®«?&sm.

*i96ta©QGJSA<«ns^Cta©gucsespml$Ua©<ps»»^P«es

m%mw'eesopq.fx«0i«nteuieSii|00©apSg^,tt®

po?lda«©sail©!j«qclx»8rm%&amodpao^midtnsmn-pxsmi^
•s

*®pRU)8iJO

eqa®s^»q^anf**t96^©u^f*1^1^83©aopxossq®eiaJ?x®4®t^co

^ssopo^qee*•sgjraaij.B©^^.3®de©*0!|.-Bi|dSdHdicedt^

•SofSSfpjCqt¥©se«l%mmpa®i,p$t©ttnf|«igs8O-0SOP

IHSB^-se«^"pae^ftmpsn^tjem©srjtJo©sopasisa®

•jCtM4

uo'BO06«emx«Tu®j|B!|,©a©*^hS|©i{u?'oag|?^tisQsj©

spanj^*g0IX©&©XPifuu%^©oud@zme%&ii£©ig•mppi®mm-©qa

JO^B©fi^icet|wf*(S)Q2!}.noqBepanctiiSci•fsioPfBX

Qsm.♦«s*^X•m£,»pesfB$qQ%oii•eifooxq&®sai%©|«|pepfAipstm

©sapasfitis©q|.pra©&|at||,et3*x®!ja®si|«©^i®atj^

PX®U<ih:^joKajj^Baeciea^•!,

tean'̂ttio-pt©W•!&

ZZ

i.
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4» After caltivatlon

Whea the eattiags eprouted, sprouts in excess of tiro per sett

were removed retaining the healthy ones, ^ weeding# and two earthing

upe were done at an interval of ahout two months since planting.

5* Harvest -

Harvest was done on 17th Mwoh 1968, when the. crop showed

signs of laaturilgr such as reduced amber and size of leaves and cracking

up of mounds around Ihe hase of the plants. Ueeeesary oTjsspvations were

recorded and the samples of tuhers were collected for chemical analysis.

(

711, Ohservations recorded

Three plants standing diagonally in er&ey net plot formed the

samples for the study '̂of biometric characters diiring the growth phase

of the crop. The vaartous observations taken ore listed below.

A, Ere-harvestgijobservations

1. Sprouting of the cuttings

2. Number of leaves per plant » recorded at intervals of about
, two months

3* Height of plants - recorded at intervals of about two months

PTjgervations on the plants unrooted for chemioal artaiyaiB

1. Dumber of leaves

2. Total length of the stem

5* Eresh weight of aerial part

4. Humber and weight of tubers
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tea aii3^ Sfe© otlir^ .incoapl'ately mm®n loairas. fh© t©tsl ImwBn on

tile ©t® iirss'Q thm Slvi<l0d into tbraa s^jations^ t!js uopsr OBethisd,

tls©-siail,® oa© tM^ end ths Iswoa? m& oacli a@eM©a Ueis^

r^sovei siRd laljsllsd .ospapately. Th® leaf lasiaae detached

fxou petioles of oaoli ssotiOR asiQ laballed. The Iminae th©

psMelss m&rQ wipsi a i£®p cloth to riamove aay ai&osijsg: itist

pa3?tiol0e» ThQ essples thus ©tetaiaodj weace da?ieS in an air ox?ea

70*6 fsir about 12 boursi? ftie dried leaf blades wa^© powdorefl in

a sBK-iK# bleiMiej? mi ©tared is sir-tigSat tottlas for ^mimX amlsraia,

'ShB d-s?ie€ petioles woro storaQ as susn to laballed feet ties,, aftsr

eliaii^f qH ts^ MMm. miH fecp ana^ in a length of sboat a e^atliae'tsr.

Thus a tQuQ-l Csf aia: ^saaples ware olJtadafsS fcoa tits ttesQ aO3?pii0logioal

poaitiGtts of each plant uprostfia frm evssy plot.

fo Btsniax^ioQ sQilQot for aitrogea and pUmplmmBf

zhfs pwhiolm lirtd leaf MsSss ool'Isctad dm?ing thB -smom ©aspling '

(i.®6 136th day sine© plasjtisjf and application of eupQT^k&sph&tB and

40tli day# slsoe tbt ©pplicGtion of eaiBoaluiB aalpljate) w©kj «s©d»

Furtherj saaples oiie repliestioK tcm the mrlety ;,. were

alono ueaa t!0 asariv® at tho roflest (2? eamples of leaf ¥ia<3as aaa

27 sa^plsa of petioiss), fh^'bast rofleot was ehosea "by -siuayliig the

coEs^latios batwoea ths m-teient eosatonte in th© diffes®tt tissues •

and tbeig re5i|>aotiTO aos@3 appliea to soil. The tlias oelsetea

for M-4 wae tostoS for its suitability to H".105 cozralation

OtudiGO*
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By tlia tii30 ths Maaie pstieioB-had be^n stasda^jdisea

to 5?©f©a?enc© .pstt fo2? i2it2?ogea ejid p^osphosuoi tlje ebeig© of

thQ ai-QflQot for potassim aaa isaloium cotecsided with tb© sasie part

19S0)«. Ones the sreflsot leaa finalised •in this Komes?,

that i»rt aiosa ie©, potiols® from the laMfll© thiri eaoli pl«jit

was for- tho defcomlmtiGii of nitrogen, pSiospteis, patsssiMB*

calcitia aud sagnssim in tha aa^plas collaetea during ti® three

oecarioaa (162 eas^laa in

2« ?llSQral aisal3B?i8 of plaat saiaplQs

Th& resjiislte oaaples fmalysaa for, l^air aiWg®i,

phosplKSsttSi) potassisj^g caielus laid Bia^Qsiusa coateats#

Mfe3?o^ji aM phogphswnic were astiisated ia a aa8i,pl@ of

ia^out 0.1• of t!i@ tey poivd©:^ leaf., % tli© csss of iJsMolas 0»1 go

Of tha e®!plQ was conQtituted by smll sltoss taken :f^0s

postion of ewj-'j potiol© of s S3o2?pltolosi0al ^up. miQ two mteients

w@r© aetesstoed by stmSsra coloriEstrlo setlioSs aft® ii||©3tien of

the mtarial by a iaiero-S{joldahl«(kii»^lng jasfeliod as afiop-fed fey •

PoidQViii imd H0MR80K Cl9?>4)» fca* foliag' iia^osiB of s«^<^n9.

Potaa0XTJ^)( c35Jlciuia and tssgtiosxiaB were detaxsainefi in a

ouitaGla aliquot of the trlpls aoid extrse^ ©btainsd by foliocrisg

the psjoeefiuz® given Ir JadsBoa Cl95®)« Potassimj was mtima'mi by

the turMdlraQtrie laatfeod detailed by Llr^ae^ (1944)« CalciijD esid

EJRgneaiim wore fiatemined by the versemte mothod as desorib©a' by

Kwiaisg Iitt Cheng mS Srajy (1951) and ale© by Welcher (lf5a)#



•(0961.)

•iJqP8^,%0aSaia^iiojrei^^pati'^a^tgm&«^©x«Stp«©

emJ®iiUQiia®®pia©oiii«y&«pSl^

g^ti^'"J©"ffbi"©p®©3pl*l
/

.',BpmQJOmiisiei-S»&

^091^fi«|%"pEittstoaiw©t®*{Q%i}smu

%m&sS'Msi0t^loiipi&fp^f

msss®ii«pa|3p-®A©JO%m^©la

Mp©Q|.^<1©S8|®a3:©€e®pssei^®fa».^

(fSSi)-♦0»¥*0*?ai!|Mm^mmnmwagr

&m^t^ms©|^0pafap-^mtt©j|%%m%um-qaswit

f
♦fiasiin^jTft%^m.%Bm$$0@0e^»sa@im

mm»it»€©TOf®;©i|i|mm,»ii®iii|&mps^$#?«

9^pi@©i«eqi,-mmsaeqi^•4i©|Wi80Bfssmsm
.\...•

Sam$0•&(^1%.mm©i&ise^piwar-f•

*P

'n6©^®i«i%j^.mfSosiMse©

peiifstt®#!|%©ii^•8»§0tt®mm^'^

m.lit|#|^.ts^ftssi©^mp!t^©stR••B©0©fi%%mmmMtfSi^-pl®

m&s$w3B^n%%b&s$0^%ypwmmV
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£ j I ^ •

fte vsijficjaa' ayeaultis ©fetsined in tb@ im®ati^ti0n are

Pffegeaitafl b»l©w»

A. StdnQmjfliBatiofi of the gefleot and ita ^6a?iodtc emli^sio fog

lattgieaita

Table It glir©8 the cemilation the aes©# of nitrogen

appltefi In ths soil -m& th® of nitrogen tli® lasiaa© si^

petioles eeli^otea fsm diff©imt isorphological pesitisns ©f tha vss^oty

IM. • •

Sto t^3Ke©i6tion coefficsieats wesje as^tiivo ims all g^^mips of

leMm© as well as for th© Iotrsce' gsjoup of pstlolea# The ?agp«r w& ths

sisiddl© ^up of ji®ti0l0o ga,v® a ®o8il5ive co2®©laMon» the latto l?©iiig

MghUr -ai^ificajst 0*S4)» A stoiler eorralatieii werkewS owt for

the laiQai® ip?oup of p©tiol«s of tte© vsadety a-105 was also positive

aM hiflilf Qiipsifiemt {t m 0«8S)%

®2bl0 III p»«3sont9 thg correXatioa tjetween ths quantity of

phoophario atsid applietiS to tht ooil ana ita psrogntiage is the ^ifferant

rao3?pliQlogl0al ^supa of lmim& m3. pstiol^s' of M-4«

, fh® g^isral tEsnfi of Gosx^latlcsa G'btaiB©3 was poaitiv© extsept

for the ttiper sv&m laiaisa®* - Bat th® ^tioXes M#i mlues of

• ,parl5iewla3?ly tha losrer ssa- tite isiaaio gr®iiiss# B®tw©<m

thasei tmt the aidaia grcjap a correlation ai^^tfleaat at



h

i. i ^ 2jms II

(Jorralaiion bs'feeen Kdtrogea applied in tha soil and tbat

pr©s«t ia theile^ Imtnam aafi petioles frcaa-different

morphological positions for the variety lI«-4

30

PCTceatag© of aitrogea (M) ©n dry matt^ basis

®jbr: "Leaf lamiaae Petioles
1 ..

i
: y

• r -gJJOUJi- ••
Middle Lower

group
Upper

gsom

Middle
group

•.

Lower

group

^ : 1*90 1.70 1.42 1.10 0.60 0.60

; 1*^5 ' 1.90 " 2.70 0.80 0.60 0.80

-'i.65\ 1.50 0*95 0.83 0.75

; -1*45 1.66 1*65 OiSO OiSg 0*90

r 2^10
i

2^00 1.95 ' no2 0*93 0.45

»4P2 '\ \ im 1 •i*64 1.27. 0.87 0.50

, ; 1*^0 1.40 '1.35 1.10 1.05 0.45

' '

i 1.95 • • 1.-85 t.60 1.20 0»85 G.50

V2 ;•
;

;, -liSo
i

•' 1.55' 1.60
f

1.00 0.96 0.80

Partial

correlatioa
eoeffioi^'r

^.•f.0.34 - 0.35 - 6.40 0.42 0*84^ ^.02

^ Sigaifioaat at 1 psc qsnt level
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1 per cant lev©! (r - 0.92), B>ll0wing tbo smm p?oo«sa«3!et tha
corr^atios o^taiaea for tbs Biddla gsoap of peUiolss in S-105 ^

found't© I© positive asd hi#ily sigaificant (ir * 0*82)•
^ • .

^ble IV ftsasiishes the aiean psecentag© of aitsogcai Sm tljs

petioles St tia?ee different stages of amXysss of wiaace
of t!ss dais m!@ 0.vm m Appendicas H# III ai^ IV*

- fhora was «© significant diffarese© is tie nits^a emfsmi

ia petioles of plmits uadear diff@»®at isajor lareatasonts at tbe fisst

sta^. Of the ts© M-4 cmitained significajatlr Mgber
porcstttaga of sd-tsoge® thaa H-105.

joieiBg tfes second sta^# liie aitrog^ c<mtent ©f th© petioles

in feotij the '̂ rarietiee was found to isiofaasa silpiificajitly in aceordaaoe

with the iscaraaes ia the application of nitrogan, Tox ^ ossa level of

nitrogen applied to tte soil, tte reflaot showed a bighea? per^tsga of

the nutrimt in the aljsenee of ptosj^oams applic^tioa th^ in its

presence. Unlike in the first stage, H«105 ms smpeeiosr to M-4 ia
nitrogen content*

At the thiEd «feese the results followed th© s^a pattern as

in the seipnd sSBsaplingt isith the differeaca that the variation in

nitrogen content betweei the vaideties was mt aiffiifi<^t» l^th©?,
^ooth tho varieties tmder different treataeats hsd a lom&r niteogen In
the petioles cospaxed ^ that in the aecond atagp.
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th@ of phoi^telo sola ^ tli©

•petiolse a-t th® Iteaa ©tagea of gsowth.- Aisp^ieea % ft asi IHEI givt'

tiis ac^^ea. of of Ilia aal»», .

e^plljs#, tiia & eigalfissmt

$mmmm ifii ffioaftoins, eois«©tit witfe e^lieattes ©f isimmmt&l

&Q@m of tiia to'tlie o0il* " Sttt

hl0m^ l0m%» of pteig^oasts m& n@1i sigjiificaat-io vftsi©^#

ffi® vaseletsl. was -©©t

- . • la "tfiie seeosi st^». tli® ttees ievela ©f j^sptaagag.diffesea

ia iEi^asiiig tl!® fbeepliorus'caB-fet ©f peticfl^* is is

tha jfifst ata^©! .-•Ill®, iifl' sot -rmosi- mw lifte^oe

4si tlialr plio'spl^isio eoBtsat# 'tn empa^son with th® wfliug,

ftfea ia' sseouisi a im phoBphQsus e^atoats; w^aflily

only ©aa tMafi-of w!mt it !iM'|tKfvl©aol|'..

• .ife-sase^.t^jsi eC as i» Ite ®QC®ia ©t%s «®»:@t>s©rvaa-

i» til© ttsiai; &lm* Sssweiau, ®t tM© stag® tfm li£#a®t 1^1 ©f •

s^iSaetS- ^"tia thosfhoru® ©f tM.

& totte' isop iM'-ihsi pBsmm%a^: ©f -tlj© autriSBt th&t in-"-th@ &emM

tlja^ wm ^nsa ..©lW€^ a at^y 6®»isi® in

cimtant i© -tls@lr'B©tid1.08. wili ai.vai3©ifis a^»- ;. ,

' Smht® W-''f^^sia©8 tli0 TOau pOTOs»t^ of-f©-tesfe-fe %hB •

sefltet St ^ ths&Q fta^t of plm%.'^mm» .fba ©f msisiic® "

©f•tlia -pres^ted- -in l^saaieea Wlt^. It maS_ %•}- •



tO'OiO'Qu*oa:SQsJO3i®A0f•£

gO'O-lQ*Q6f'Q
sopea

?.u©a©jJTPCTgons9X5.ei:£^A•t

50*080*0

<

t'g^O
SQ^m

&mBSSpmi8©t^@|S9A.«i

msea^csq(fg)^

i£O^Q9U*0M'O8S£*0•Zi£*Q

960*0U<i^Qm*oOSS'O690*0938'0

gfiO'Owq$WQSSi-'QSiS*0•

6lO*QiWoS^g^'O6t?8*0|.6i*0

hU)'oao®em*oLn*o289*0m*Q.

060'0960*09lg*0oSe^oa6*o

Uq*oggo'oiPE*0t£s*o£8^*0gs6*o

OSO'O•Wo-99^*0SgS*Gsoi*o•

900*0980*0o£s*o8t?3*0i?96*o8U*0

680*0tsroAfis*oC0£*0^6*0

t?ot*o610*089S*0|.92*0666*00if*O

990*09S0-099t'^0I.9t'*09#"0

tSO*G9eo*o9SS*0SIZ'O306*06ei*o

6i.fOe${.*QSt£*09I.S*01?00HeS6*o

610*0ieo*©SBS*©m'o

ri ON. 1

i1•

O

Pil'oSirj.*©dlL*0n^*o

SOt-HSoi-iit-1§Ot«El-i

39

Sa
%

%

TO®SI19%®T^E%

%

^3a3„

%Ki

%

%%
k%

tj.t2013|^^

m^m

ae^^-BotMp

$0<^aB%mQ3BdSBe^isf^Qdnr%m%\i£iO(%^^)pieooisoqasoqilnesji

AS'lSVi

eg



SiBLB n

(KgG) eostent in pstiolos as pereeBtagsj @f
dr^r isattea*

3tj

Jig© at ea^Iie^

l^jor
t2f©atsmt

52'das® 136 de3® 203 ^a:?B

SI.4 • H-105 •. 1-4 H-105. M-4 1^105

%%

^2

1.7?

1®65

1»35

1.20

1.53

1.75

2.47

1.98

1.48 ,

3.53

2*33

1.97

1.72

1.45

:0.95

2.42

1.98

1.43

•% • 1.p 1*49 2.61 1.37 1o94

Vi

1#.90

1,8?

2»03

2.13

1.47

2.50

2.75

1.77

1.73

2.17

2.98

2.07
1

2.30

1.67

1*45

2.17

2.65

1.67

1.55 2.03 2.08 2.41 1,^ 2.16

Vo 8.73

1»67

1.72

2.07

1.87

3.08

2«62

2.ig

2.28

3.28

3.02 .

2.95

1.75

n75

,1.67

3.11

2.45

2.47

2.04 2.61 2.37 3.0s 1.72 2.60

Ta^ietel mean 1.05 S.04 2.21 2.70 ,1.€3 2.26

%

%
%

2,14

1.72

• 1.69'

2.07

1.62

2.44

g.6l

2o19

• 1.03

•2.99

2.7a

2.53

1.92

1.62

1.35

2.57

2.36

1.85

SB (5^) ^©t»Qent

t» -esrleties

2» msl&tim linden sase m3<»

3» vsiEletiea usader ailfaregtjt
Esiaor

4, X®v«3ls "Of S or F

•• 0.33

0.97

1.75

0.42

0.29

•0.S9

0:#S7

0.-34
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At tie -fisst rnmtimt nor

t&a ^a2t@ti«a B&ewai ^ si^fisOTt Mffesr^ea l^tm «ith

to til© pi^mim mntmt #f• TOflsst# ' ^ ,

tetef sto^i sta^, feotw©^ sot® tlia hi.gbast

levels of aitsog^, ttea was si@iif4©mit diffessii^© te tMt tlie latigr

4fi^»asii^ tie pste^piiia pweastsg© £a tli® pttioles#. ^ influeaea

of plios^^sM# it® i-nc^^aeli^ Iwels propresslTOly a@i«©ai®S
« ' -. •

i^taosiiaa &mtm% 1b 1-4« th© iiif02?e!iceu- telsitgai

waei tiot fii^jlfieait. ^ S^lOg Ife© ateoir© ©ffsat p^p&oras «a©

sigsificastt aalsr^tetstai i*!© M#® IstoIs# S-«105 «a© to M-4.

In pjlaesitaa

At tlm firM -B-Um « a pMa«ffie«i ©ffeet to •

ln&^^ %hB f^'tessit® eojBlsut' ©f ths ^ioles# ,%t §M 1«4#.

ai*^^ msi$ iM S-105* tte t&ms Isir^s «f

AM aot sis©* my aiff^'onca !3©tw©en t1jQa» negamv©

Ifflllnew® «f ,pfeos®!i«®» « tSie eonteat of t!i@ TOtleeif as

EOtisM esae-ller# ©till pOTSietea# fh@ v^etal aotieedi la'

t!i@ .®©eo»i sf^s ira,s o'bsisss'vefl iss th© .final ats^ als©#

t

fall© HI- ip^s^fei percmte^ of Ite® la

p©ti©l©s eoll^t@a at thQ'-rnmm ©tsgee grwtls. 3S, «!'

^ Xllt til© amijmes i®$i®©C0.
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\

Wsm lis© (CaO) ^tsnt to patioXee as peseant^e of

d2?y mttms

J^QQ at sasplii^

38

M^o3?
tsresitemt -

62 days 136 doiya 205 days

M-4 H-1G5 K-4 H-105 • m il«105

Vo 2.35 2.12 1.60 1c5S 1.77 1.73

Vl 2*43 3.15 1.36 1.^ 1.87 2.03

V2 • S»60 a.63 1.# 1.5S 1.63 1.83

2.46 2.63 1.47 1.59 1.76 1.86

«1% 2.39 2.79 1.77 1.62 1.73 1.63

2.96 2.62 1.99 1.75 10®3 2.10

^1% 3.17 2.85 1,67 1.67 1.73 1.70

2.84 2.76 1.81 1.68 1.76 1.81

3.66 3.44 1.7S 1.90 1.80 1.70

2.83 • 3.01 1.64 1b84 1.93

2.81 2.26 1.94 1.80 1.77 1.53

Hg • 3.10 2.P3 1.79 1.85 1.73 1.72

fteiotBl mean 2.80' 2.76 1.69 1.71 1.75. 1.79

% 2.80 2.7S 1.72 1.70 1.77 1.69

2.74 2.93 . 1.66 1.70 1.78 2.01

Pg 2,B6 g.S9 1.69 1.60 1.72 1.69

CD (5>0 bfitveont

1. TOd-atiea under sm©
©a5®2? 0.75 - -

2. vaariGties unQer different
0.79 -
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A 42

^a© of tlis aajor tseateents wm significant ia influencing

th©^ isaf nuaibor of pleata. •Soverfebsleast tijs areaulta sliared a positive

f%7'lacK®B©iital ^Qsas of nit^gcn# B-105 was mp^dLor t© B-4 at

tiid fisfat two obaesimtions*

tabl® X sliaws tha mom height of glaats at fUm thre« atsgoa

. of g3?owth« T!m aaal^mes of i«!»is®ca eptq givmi as I3£,

01^ XMX*

ThQ eff00t -Of tliQ im^om -feiate^ast' €fe©MaatisM« ©»

plsat h»i^t was not signiiUessit. But tha g®ii©rsl treaS fiSKSwad asi

inereas© ia iioight af plaate wi^ highsr iCTela of nitrogsa aisa

--^ . - j^iOsgilKMis* SiiiJisg th© fi3?«t awa tbe last ©bsenrfltiossf l"*t05 stewaa

ovar M-4*

fable KI glv@B fhs ^lata on^mmsi yloM, iKssbe?? ef tub«a ausi

fsesh might of shoot of tba tm v«®iat4eo» Ths r@sp30tivd aaal^es of

imrlimco are give® m AppmSlcBB XSIII* XUV ssisa 3EXf.

/

As i© «viaa5t fs?i3s the table, tbe effoot of aiff^emt levelo

^ , of zdt^^n m& phQBjfi^vm mm highly si^ficant mQ psjsltiva in irelatioji

to l;li@ of tisbess. .eoastoiBea ©ffaot of aite^ge® aij^l pfeesphows

*1^ sisa fotaid to bd aignificaal;. Of the fiifferent

oacabinatioiMi UgPg B©a«»aed the i^Kiastaa yield, followed by ia both

th© ^rasAetieu* " ia© M#iest leTOl sf aiteogea ^ith ms& Iwtl of ••• ••

phaepboras (»gPo) hi^eei leval of pho^hosn© with aswo level of
aitifog^ ebojrad no ai^iificmit diffes^eac# betwo^ tli« ia ©itb^

I variety.



X

mmi isQlgiit of plants in ssa. at th2?a© sta^s of &smth

at ofeeasifatioii

Wa4&s 62 daa?® 156 dajra

43

a03 ,^ye

M-4 H-ld5 m-4 H-105 1-4 1-105

Vi

28.0

32«7

33»7

3U3

33.0

33.7

77-7

85.3

95.7

• 89oO •

94.3

113.0

120.7

137.7

142^3
•ter-

113.0

138.7

183.0

% 31^5 32.? S6.g 98.® 133.6 144.9

4- niP^

33.7

32.0

24.3'

41 »T

40.3

34.7

128.7

121.7

111.3

135.3

128.0

120,3

177.0

175.7

166.3

196.0

193.7

180.7

50*0 38.9 120.6 187.2 173.0 1^*1

»#o
•

OgPg.

29.7

29.7

51.0

34.7

31»0

38.0

118.0

114.0

129.3

115.7

115.0

130.0

182.7

172.7

204.7

191.3

195.3

215.5

-

^.1 34.6 • 120.4 120.2 106.7 200.6

V ^aridbal. aom 30.5 35.4 109.1 115.4 164.4 178.5

• ••• .

%

P2

50.5

51.4

29o7

, 35.9

•34»6
35.5

108.1

107.0

112.1

112.7

112«.4

121.1

160.2-

162.0

171.1

166.7

175.9

193.0

(5?^) bat^ssai

1}22»|.0ti@S a.2S 7.62



5?mi xt

M©aa values im ana nmbar @f assfi issBh

W0ig|ll5 of shoot

YieXa in toim® of tal3@ra toot in toanos
per lieetasQ plest haotar©

M-4 11-105 3M H-105 1&-4 H-105

^0 ?.8 8cT 3.70 6.30 6.5 f.2

10»0 9.5 4.70 6.40 6,5 10.4

16.9 17.8 6.10 6,70 11,7 ns

11.6 12.0 4.83 6,47 9.2 ia.2

io.e 11<»1 6,80 8.40 10.4 14.3

24.0 • 26 e© 6.70 8o90 24.7 33.«.8

80.5 22.1 5.60 e.go 18.9 ' 23,4

18.4 19.7' 6.37 6.50 18.0 t5.e

17.3 19.5 6.00 6.30 13.0 26.0

21.5 21.7 6,30 9.20 18.9 25*4

% 28.6 , 5.90 9.80 26.7 37.7-

% 22.5 24*1,' 6,07 8.43 " 1$,.5 S9.7'

Vasletsl
aecm

17#5 18.6 5.75 7.80 15.2 21.9

% 12.0 13.1 5.50 7.00 9.9 15.6

% 18.5 19.1 5.90 8.17 16.7 23.2

Pg • 22.0 23-^ • 5.®7 e.23 19.1 26#?'

6B C^) I>stw9©ai
1, V£«riQti©a O.C»5 0«44 2«§1
2»' va2?l0t:ies iiaasr ^ ^ ^4 •? r*

omBB laajor
5« VSS?3t®1Ji@S5 Si *fjt <1 Q2 A

differmtBajor
4t levQla of H or P 3.19 0*97 3»77
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S-105 9!iow©a d©fia4t0 superia^i-^ in yield over M-4,

As im: a.0 the nusb^ of tubsipg is eonearnoSj mly the effect

of ni'i5?o^ii- mm ito incsrcjas© of aitrogeE .fS?M to

eijhancea th© nwabsr of tubeiee significantly* But a inereaso

of nitr©g^B to thQ Molest i©v©l had a alight deprs0siii|» effect m

tla© nm^m of tabsgrs .p©r plant. Yet the Mghest level of nitr©fesi was

supeslas? to the sqeo level. 2h© varietal diffsronce was signilleaBt and

H-IOS was superior t# I-4,

^h@ rssults for th® issau wei^t of shoot^ in g^ueralj fallowed'

tha mm tsm^ as that for the yield of tubers, except that the

levQla of lii^troges' etoweS no si^ifioant difference io ^^4, teosg the.

t»©at0®t coaMnatlons, SgP^ ;^oorded tbe isaxkaaiD shoot wsiglit followed

•fey * II-.IO5 was swpsrior to M-4 in tMo oharactea?»'

of tubeg0 in gelation to the applioation of-featgienia

fable XII p3?aB0nts th© OQon perccmtagg firy satt^ oaibls

portion tiibss-s, Ippsnclieea •OT" ancl WHl give thss aisalyses of "

voricosG©*

An mhamoi sltwgoa ioa® inoEesBed t!iQ Avy sattor in tubers,

though thi0 ©ffeet ma sot eigntficaut in M-4 batween th® ki^©3f levels.

Hioephorus exerted a ai^ificsiit positive istsfluenoQ on tte laatter

eontent of tjibors. fh® intemetim "beimem aitrogoa ai^ gli©i^&eru0''wa©

also aigaificant. ftols Ghos?q<l that tha eiTset of aita?©^ dominant

ORly in the praesnoe of phospliosua emd vice--vQrea. !.^4 ooatoiaefl a

sigjiifieaatly hlghs^ fercentaga of dry mttsE-, tten H-105.
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4 a

tfe© aoii mnt&nt of t&0 'inflaenc®

of, ait»^a sM plios^assis mm sigai^caiitf th© iQxm&s positiTOly mi

tliB lattes* ffca M#©r iowle of nits^m iste^aseS the

-Ii^diroe.^ie eost^t® •wh&siPsa th® M,glj®» levels of ^o@©lieruB-

fla®Qa@0i it sigsifieanMy*. ftei© tlj© iateraotion-%0t®e@j aufl

^©ephow© tjighljr eigfttficmat. "Si© Isyar^jpsi©

i«s saeo^asi 4a tli© tim-teeBt to Isotft tfes va^ietlso# a© TO^etles

did net diff® Bi^ifleBtitlr is tMs quality.
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IlISSIIlEI

Til® iuve0t3#5.tioa ©Jsacitetes th® ptsssiliility ©f

twtog t!i0 iaiddla gEoap of pstioiss la toploca (Vaa?# IH H-105)

es e auiteble sefioot tcfs a dia^pK^stio assaisrBia f«r ^nd

pl»j^!i03?yM# ®ii0 study ©Iso tetega out inflwnc® ef psaieS a^sds

of aisa i^hos^sfus a«a their totspaefelon t® 14^ patt«m ©f

upt^ of imtrimtflf 0Qisp6n©nts« ^<ild sncl of

A* Ttm a?9flgct aad ita mtisirn^ cantatit at Mffmyent B^^ms of -.

It em 1m essa fMS the rosttlts (fabl«s II a»a IIS) tiaat

tbo iaisti^ »tm aith^ a na^tive or a Im posltlv® mes^l&tim

bdti»@e& tliMr co&tet of ai^ |ih3sp^c^u8 msS tbs

Ievel.8 @f l^aee imts'ients a<§d«i .to tha eoil* ^9 xmrnm fos? tMs

421V(s®s0 or po&s €©sx©laticQ appoaro to bo duo to the effect of

filtajogssj in cauaiisg a rapM ©latjosatlon of leaf bladts m& a swmiltsat

dilutlQS Of i»itj?l«ijt» in th^ Silvias?' raaulte wa^ obtaii^ 1^

SSwwot s»a OXla^«r (1954) poamt.

A poeitiv© cocsftlaMsm ia obtj^soa boiaresa 1&® pescmfesg©

of aitEOgati ana p!iQS5>h02*a8 2ji tho patieles ona th© dosae of ^00

mt£i@nts appUed to i^s aoil«, 1«he <Silution affeot saaifested in the

leaf b3,ad@ia io not ©vidont t» tlis |^tiolo0« pseobabl^ botsj® oonfecting

ticsuoa. fhe Mgte lavols of HutjeieatB in tfe« eubstsats leaflii^g to

tfea obe©Eirea eonesntrnticai in ti® petiole co»olKJE®.t«8 ^
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resalto ©btainoa % (195S) ia t«sBto wS lettucs®# tflrieli

(t942) in g!?ap0s» Brown'(l94^) in msgas? beot ©Jid Jolsaia (1951) in

COttOK.

Kevertheleas* a highly significaat asd positive correlation

1b ols'teinea only ^tween th® glioaphosuB of the laiSile

gsoup'of petioles arJ the «3©0@3 of tlra sjaspactlve mteients ©ddgd to

tha soil, 'Phe mtrient eoiitost in the upper and lowsi? gsoup of

petiol® givo Qiily a poor i^ES?©lal:iGn^ ftea greater traaoloeatlos of

feoa the los^oj? leavsg apprca^ng sQneeceace aa well as a

greater appropaytation of nutsients hy tba actively gr«»wii3g «pp^ j>art

of the plaut sa^ p^baMy aeceant for the ©bsopv@a iacossisteat

TOlatioaahip bst^oon the mtrieat dosao ei^ tteis- p^seentsg® ia the

petioles of thsse two regions.

Cours (1961) lasod the phellodero t<m a siissilaa?

dia^ostio technique for jKJtsssitua in tspio<». Ko attaapt h&B been

in tMs imeB-Hgation to verify the suitaMlity of tlia

phalloflei® m a reflect for nitsogQn phosplxoai©, '^Qir'sEaia

obJsotloB to clsoos© leaf as a reflect is that th© plaato the

oliisstie ooEiaitioBQ in ite^a^e^sar sihsd m&t of th© leair©© ia -©liiter .

which is the beat tiK!© fcs oolleotion .of ssraplos# ficroovos, tfe©

variet^r •5?itli vMch •t&my waa ©no with a diamtien of 24 i^ntbs

wMcls Is tmco«m in tMo region. B©sid®8 tMs, t̂lia mwohitime

obtained by them between aitx^ogan sh^ phosphosnas ia tlie pfeelXofioKa

on. on© hand ISi© liutriente in the soil oa tli© oth® w©s©
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i?®8pG0tiv©ly tm-Mgaificant ead negatival^

fho saaia attributes of th© reflect ohoaea in tM© etufly

eras

1 e sag© of hanaiin^ and sampling,

2» h©TOg©Rity of the material tliat laiiandses ®siw©
in

' 3» ralationsliip ©f the cffitteantration of the mtrieata
in tlia p@ti©l@s to tfe© TOSJiatioas of tbsB® mtsients
in tlie soiij a«d

4» ^taMlity to assess potaBsiim ami ealciuiB ststuo
©f,tb® plmts (Pusbpaa?^, 1968)»

13.1© o^alatlo© hQimean the percentages ©f th® ii«ts?le?jt8,

^ ptoopho^g la the Ksfloat at 'diffes^^nt sta^o ©f growth

tfitli tlie finiA 2d©l<i wq ahosn in fafele XI?»

Tms m

Cov^elatifM hetwe^ fh© perc^tago of autri^ts in thg s^^Heot sr^

the'filial ^oM at diff^^^t sta^s

of g^wth

M'teient

HitajogsR

Itee^OCTo

0033?alatioa coefficients

Aga. at ssiapling

62 daya

K-4 K-105.

0.21 0.12

15^ days 203 days

SM H'e'lOS M-.4 H-105

0.62 0.54

0.64 0.39

0.65 0.38

O0I9 0.28

of 3?, for si^ificatEe© 0.48 at 1 per eent level

0.38 at 5 per cent level
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a & S&m m& a' i^lf mnth

©M plaitC»la^ If)#

tmi m

.Ik^i^sSmts Isweia ©f nite^^ ftesfli^aia Ib tlia

iwlteat

- '^mim

©f til® ia tfe©. s^eet
cm isf satt^ liasi®,

, " rasessptei® ^ii

m ••©•I© d.1§

. mm , • , ©♦to ,'• • 0.1S

54

!a^ 8i^:^ea ©f 2s^«^ &i? 'to

siKsw tl»t ttoir ]p^««tege' ijs ^ ^r«fle©l? 4e ^

a®M«sM« of 5!©spte«@ iSjsati«c©8 ^ f«8»tae© of

%hmQ ia %lia TOflaats tho^k tli® ist^Eaeti^ is ei^fieaat

at tlia iix>M ^pMMg CiaMts 2? aaS f)» la tli® stags, ®

M0BW €®eeisfe»ti©ii ©f ©e© Sat tte is w&m to fc©

wi^k m ts^il%tm of -tte ^%hmf mi^lmt to .tli®

s©il» Ai atoaaiit mw0.f ff m eoia^?^ to fte^mis

Isi® «teicei tfe®-iitll4©»ti®i 0i mrnfomim its

e03B0®tEati©ii is tlie petl^It#. If !3i1a»ipa is isfi©i«at« fhesp^ma

awsmlat^s 'litiliEatioii of tte sa©® m tl^ '^ttesi©

aiii teaaiowttw &'bBmmtimm teva

%«« 3?©po»l;®6 hy mil©» Ct9^)» M©f©^ raa Mmmmn Ct958>si ^ fi®3
\ .

(1^9) bM &itli (Ifl2) m ©tte m&m*
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f&r tli© accwmlaMoa of nutrient is tha

aifeseiice of tte ©tliog finds oaalfostatiea ^hm th© awlatlanehip

batween tha eontent in tlie refXeet ana the Afield ©f ptm%B

is oeaiald®a?Qd» ' ilg# 1> it can ho @sen, that though th© usaxima

P^ecatttaga of Kitsjoges is ehosa by the la^atmsait i^Pq {150 l^«H/ha*

witls no ttm-msdmrn ^m'U given fey feaateaat •

®#2 ® SgOgAa.)# eecwwdatiora of tb©
nutrient inaieataa s syatbasis of ata^cih resultlisg is a

^©caroaaed ^i^d# Miisfi ait^g?gn aM phostp^ssjie e3» present is an

optiittSEi s?aUo, s5fitli©tio aj^otiems say fe© siifficientXy fast t©

p2^<sj,t aocuBUlatiea #f either altr®g@a pb0e|&0ra8#

a la^Lfcaaa dose of 2^ potash per hsotsB®

fe©ti ai^lied in sll tha plots, the reflect sboffs aignificaat

aifferonoQs to tli© pasecmtage of potassitsi, feaaea on th« diffajreat

ioaaa of »it5?©g©n ana pbospfeorae. As is assa from febl© 1?I, aitreg^

inos©ases tlie i»t^®8iiaa psrceataga ia plantst vh»T@a.B phoij]^2U0 la

0@®ei to Imv© a effect*. by its ca|®fiity t®

ittcpoas© 3?£>ot gsowtto# can be espootafi to iB«a?eaB0 the ability of tha

flante to absorb [^tassiisa, 2aie ayndrgetic effect of iiitsegen on

l^taoBium apt^ss ©bacaytred in t!t» pre@@nt stuSy finds @upp«^ in

fiiiiiilaop s»o:^ by So and Sin^a (l959) in potato and

auS 01n^ (1963) 3a , fiaaft1iea?t t&s sigaificaat intsseetion

nitar^^ mail ^taacii® in Jjaoi^asin^ tha yield of tapioca

haa aloo been by Hllai (195?)#





i' jsheariusg selaticm 3?leM mii . •
p®CQB.ta^ of nii^^ (s) ia tba smflmt •

eolleetoa £tm 136 day oM te|>i©csa plimtfi
C¥®p» a-4 asa H-105) tsaS<af .Qie '̂ rosfesiaits^

-i

t tt» Eslatioa yield ^i-

peKcmfeg® -of 0m^<oiAQ aeia •C'̂ g^g)' ia tl# '
s?@fl©cit iseHeetefi Ifeea 136 .day ©M tispioes pimfcs ,
{f^m S-105)' tlia YBSi&m feB5SSt!l«Bt®»
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A siMlaa? trend In tim psrcantag© of <^ciisE and issa^^selum

ths reflect at different pesicdo of ®?C5wth Ims be^ ©bearvsa.

&)tii show a dacseaw in tl-se ssooM stage an in tha

final stag© VXI and "^,n)« The Increase in the pssrcenteg©

of ealeitaa at the final Qta®a my protebly be due to tli@ iscreaae in

the stBiotiiral mi&lal when the plmtB gsow oMers, as mmUmed

ea3?li@r» Aceoi^isig to Itassell (1961), mlcius beinif &struetural

coEspoamt of tlia call wall gets deposited as caleitia paetat©, tiwraby

Incmmiag tbe p^zroentage. of mloiuia in dry mtt©r« fhe feelwietir of

laagnesiwsi, feonevorf cannot 1)© aieeussea wi tto th© 3?osults ©%tsin©!3

aince r^^esitsa wa© aeithor s troateent nor tlia euit&lsilitj of the

seflGOt to aaeess tbs inagKssiwB status of plants wcwfeei out ia tte

preset stu<2y»

B, fieia eaid osBTSongmts

Tha yield of via* 20#6 tOBS©8 par heQtsre

in ^4 •30»9 tojmsa pe? beol^e in H-105# 'is givss^ By tij® treatment

•cosMmtic^ cosiBistSag.of 150 per hectare of .isiteo^ mi WO fcg«

per !i0etare df phosphoric aeid («gPg)* ®iis is nesa?iy ttoares tiisss
supsidor to th& jfieM of tli© coatsrol (fatol© XI aRi3 Plat® 211) •-

troataeat that haa girm the^neset M^est yi@M is the <33© ttet

inhua©3 "75 kg. of nitrogsn md 50 kg. of phoaphosrle aoia. per lieotars /(
-V " -

thongh ana B^Pg also treatamts la tli©
®iie leads to the iaforenca" tfiat tho erop prefers a c<»?tain ratio

betireea nitrogen ai^ ghosplioOTS for BaKifestiag its isaxissja jrieli
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pstmttBlm Xt oaii &Xm ba isf®CT@a tMt is^aase m &smmm Sm

ili® quaiiM^ of os© td "satie

my l©ai to &s^MmMm is yi©M« Mg»^ 1 aai t.® i* iai#it sis©

M Bern tint aaaim©ii of tdtesgea ©itte'^epyesss® ©s

' ths jl@M Smpeaiimg w&n thm Im&l of pliosplioasao-is tM fluftt.#

Witts® ^ (1947) ¥©Qosfl '̂ ®sisilaE' ^'basffsatlra Is

WltsQf^ "flisspftsrie aoM ts tii© sati© df tef© ifaedsi^ ti©

ia^®a j^qM# •

•'®iQ If^^feaice of spfiiestioa ©f alt^gasj ^ ffe^apteas

in sitla eai& ©t!ie$ io also toj?0wgfet #et l»y SaSil® Sllf

wMeb sffisarises tbe paseaitagQ.ate®^ of teljase# f^atemt© toyiag

©i'ter oltgogsB OS" p!i©ai^©siia alose yieliei less, sfes?^ la ei®p®lson •

wl-%h Bgpg a^a Sie sole of sit:e«if«a «€ p'hm^imTm is mtateile
aotivltiea of flmts Im a well se^gaisafl feet. t^oafeli

it0. Qffaet oa ^getatii}© #f plants es^cially fej-

gasabro aiss ef leaf^ iiifscassa ffe© t^tsl ptotaspitlistie ^sao:

Bisep!ios«G ©a tbs, efli®? Ipai mntmlB mxy asjsiwfel© ^^ims M

ffistaboMaa end tali»s is |fe#spl®sf1.sti0ii tisaispesslWl© to%^ ti»

0t®ttiesi3 of e-Sasroli aM o^-sa^ ©wpotssiBo fli® AsOTsasas M

fes p^TCosiiiag© of eta^eti .afeoBt "by tfes e©aMn@i astieii ©f

Hii'lraipa aft4 pteeptora© t3SS «}flaefe3 iM tli© bl^ar jritliB ©fe'tein@a»

ftos tlm fefo niateiaits eaa imrn^im i» amy wi?® iM

platiUsj €i© sspsss-t-oS eis«2 fefissaos {^99S} ea5 Sisaaall

fh© s©£»lts o^teiaefi at tli® fapi^ca Sfcatim© iu

l02ala (feonpimiSs 1^3) slim^. t!mt tha sm$sm® of tl® to
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pho^hoaut Mm iasatic» 'Bm Esspons© of tfea ce?6|» to ptipBj&oras

asa a aignifioant aff^ot ms, inttKaetien bstwsesa sssa •

^oophoswa-o^asOToa in tlse present stuajr may ,p®sliaSjly 1»® to t© a ,

^oat©s avsilabiiity of phoopboruo that Edglit imv® sesultsa fsm

lisjfcjg* t&iiog (1943) ^02?tM tlmt lii^ng couia iQ^«ase

aTOilaMli% of pli0spfcos«0., ffe® of nite©^ is iaojeasisjg^tha
;

mmoltj of plants, i« to absorb plioag'hsieus fey tj^aaesa root

growth eaa tlMiral^ tfeo c^pseity for p!»sphos«s wjs reported

•fer Sinmeis (1959)*. ps©0®t- fitMm. is to confonslty witte the

©bser-i^tioa tliat aifeeogen aisfl ph©spfe02^s i0|(ort«iit tii

tfeo sdeia of tapioca (Mala^ita 1955 oai Pillai* 19§T)*

She «ff@ot of isilareg^ emi pliosphoru® and tljeir i»t«iraotion

in(S£»a&8ii3g the wei^t of eheot ia sinilas' the ©bs^irsfeioa© aade

m tho 2?i®M of ta^emiwm.e XI)• fh^ sigaifiaiat aai positive

oo:«!;@latim trntiresn the wei^t of ^oota acd th® wsi^t ©f tuh^a I

the cosbiKsa data fsota both is^etlee (r • 0.95) ehoira th&t sisilar /

faetouB ero ©perativ® is is^wsemln^ ireeetati-ro jsrowth* fht ,
I

E^tacmlw 2?oie ©f nltijogan ena phos^horss M eatoielsig irapi^tiva

^wth mi^ Hsy laatt^ pgaSuotion in plaiitSf in g©n«^X» reputed

fer ®aay like Blai^ (1957) m& EuseeU (1961)-, ;fh» fz&mnt

fln(34x^ 8®»^o with th® olja^mtioaa of SBlaveita et a^#, (1955) ®®

tapio(2s#

G« Qmaity of tub&ra

Tha poaalhility of regulating the ^«eUty of tub^s "W

mmrMJog ® E3fi©3siring schoittle c^^sting of © ^udieious ©aatbtoatioa
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ae staiy « the l^uoeyanie e&M' coafent &i tiMmB

speoisl 3iifita«ot of bBlmeei #1" Mtzo^m

and .pisoeplioaiso tli© isi^mmtal iss©© of niigogm Ssitf©

sigjiifteOTtly inoreaaetl tli© fes^3g©^«ii© aeid emtm$ in -fetesfsjt.

plmsphoase MBBbom Just th® mvBS'se effect to a sl^ifi©aat

m^ita^e* TImB pii0Gpf^:sm is smn to -aTieMsfe tfe® ©f sifesfsn'

in tMe CW©

It wgs by M&ym MSe2?wi (ifP) ttet Mos^iIq

Bitragea csapGiaas woiaM aeeasalate in plmte is tiia ©Issse© of

aroilabl© plios^liateQ. iopS ^ (ifP) raf©3?taf tet ©fasii© wag

<aa@ to a sssculia^ tfs® ©f eyn-mmtB hy wMeti tlis Mtrat©

Ri^g©ii in tlm plaat tisaa® ^uli tsjatiaf^isQd iiito liffe^epmie- mM

^ ®g«opbari0 plaafe# as m iatosaoaiote 0ta^^ tetiw©©® Mtet© ar4

®aiiio ©eii in tte fossieticm ©f Is •Kie liglit &i tts

©If^, It ^p©a»s that Vm Imw p!©0pli«tts mjjpiy ^glit terg

psoteiii ejmtljssie in tfee phoepli^sua ^©ficlait pleatSs »isltiiig Is ai

acgassilatioa of l^ffo.^Qaio aoM® SM© vim gets ©twigfeS^fSi wljea

t!i0 mifia psotela omtmt of ttiQ tjeagteesis os.is^fg it ©fesinsi'

(fsfels mi)* Tmy a Im »ii© mmpa^M '

^ -fell® tsealiaeiita aisg Bgf^. Is i& m etststial

Oisistltttgat of bs^goefsaie asii® gasstebly

•©Imaiit mt bmm aoomaalatM in ultsogm «3@fici«t fla^te t#-

inwea^s tlaa ^^oepaaie aoM 4a tb^r tiabEa?s«- 'fte i3n£5»®ac« &£

JiitwgQB in 'Mis^Bing .tli© aoit essteist «1 "Ssf adl© ®f •
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pliosplx^as to tMs m notl<xQ in tis© ggsseat ste%t leMs

support to similar otssnm-ticaas by Bstel sM (1958) ia md«3i

graos.

On© of .tb@ o^jeotiiros of tho invcmtigstioa is to

delineate tJi© varietal diffsremces with regai^ to tho j^ttosn of uptake

of tiia m'Ssieate and t© the sl@M and quality of tiibes;®*

In a ba^ad saiiso^ the pattern off uptake of tfe© n'ats'iaata

unaej? sta^ as judged by their pesrcemtag© in tli© refleotg oajj ba e®BidQrea

to b© slsiila?? (Hge f ana 2)# fte TOsriotjr H»105 maj b® more

•etilcimt in tttiliaiag tte nutsjieute ss it Imo TCglst^sS a lii^aer

perosntaga of nitrogen and potassitja at the last two of gsewth

etudiode ffa© higli® cmpaoity af H-105 f&T mtrimt sbswgtiosi sight

hav@ aatasally lea to the larger suaber of loaves, gseoates? lisight# snore

ouiabor of tubers, gseator oboot wai^t ©to» ultiiastoly Isafling to a Mgli®?

3fi0l0 %hm K-4',

As to tbe quality of tabsrOf M-4 is to b© supesdor to

H-.1G5 in EBtter imd psrcentage of sdibl® portiozi# In tli0 pffipceBtage

of 0t@27cfe content of tub&ra, H-105 io foiaid to bs supo^©^ t© M«4« UnQor

eonditiono of varying doses of jjotassium ani baloiims It ^ bscm fouj^

that H-105 is csuperiw? to l!-4 in. percentag© starch c©at©sit(, whm

ths yi©W potentialities of tte tso varieties are cGneifierea is toras of

Isilogpam starch por baetass, M-4 becoEiea (Piielipadas, 1968),

Shi© is dii© to M-4 bsiifjg ©uperisr to H-105 a?espset ©f percoatage af

"eSible portion and! laatter of tubes?0« But, in prassat stisfly eueh

a jeov^rsal of eupearf-ority hss not bean observed becasiae of tli© greater
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aiff©rs®003 la yield ba'terecm tlis two vmiQtim aaS mskir»g-

ot'mss ii3fl?2OToing ®ialitiQ9 of 11-4. '

file HaSisjip^ ia gmemli out tfe© tap^tafie© aad

of a fealofiasa applicaticm of nltsogm. phsephostss to BotI? tlso

varietiss irip^er to realie© a Mgh jdold p©^ tiHit arsa f®a el®© to

prodae© Qisali-^ tiibera*

fABLS m

HelaUoa bete-eai tlia a^licaticm @f aai t^e ^©M

and of tebora

"PareSii^""
toisi©0/lsi» 6ta®i^ &y -EsatljQs Isi isg* pa® ®f

&©ataoat

K-4 H-105 £1-4 H-.105 m H-105 m H-105

t6o9 17«8 75.T 7T.§ 37.1 360B 3?«4 3Bi>2

Vo 17e,3 19,5 ?3»3 72.4 57.5 56.6 4a,9 54#0

24.0 26.0 81*4 81,4 39.1 57»3 59.9 40.3

»2^g 28,6 ^«9 80,0 0t*5 59.9 37.9 #•3' 41 #8

& ejffiBicatioa of tto above table ra^oals that sas Ijalsalaae© ©f

th© mftsisatB, Mtscjg^ £md gtesplioriis# fdll ba iaos@ iatslE^istal

•febaii even © los'^g-, yet •balafieoQ application of thes»



•k_

SUMMARY AND CONCLUSIONS
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2. ISiQ percQJitagd of th© mteicaits in the reflect G0lleet©3 in the

s«5Cond stag^, 1*q» foisr and a half months efteii' plaatiKg'j oorrelated

well witb the yield of tubej?B, juatii^yieg the clioic© of th© i^efloot

and indicatteg the possibility of ps®3iotiag jleU hy tios«» assaXj^is.

3« 0«70 per cent nitrogen (If) anS 0.15 per e©!?t pS»@p!s©ri® acid (^gO^)
ill the seflBCt of a four md a half aonth oM pimt mm fmmd to he

the approidmt© ooKoenteations, laeloi? wMoh a of these

nutximtB would exiBt in hoth -mH&Mm*

4. Applioe-tion of tjitrogsn 3?Qmiltea in a si^ificaut iiiem&3& in its

parceEta^ in ths reflect, ^^lisrea© pbospliosaa! decremeS th© nitrogen

perctatag©,

5. Appliisatioa of phospbortis oignificaatlir ItK^e&eed it© -©src^itage in

tlio reflect, wMl@ siitrogen slicws^ a depr&mim affaet ©a phosphorua

eOjQtSBt.

6» M%TOgen sipiii^cantly iiJcreseeS the psreentage of in tb®

reflect, vhile pho^horus sfeosfod th© reveraa affoot.

7. Heitfisr nitrogen nor phoBphsmB had ai^ si^ifieant infltsejjco on th©

nmboa? of loaves oa? 'neigbt of p3,anta»

8» mtsx^gen and phocsphc^ua, ii^diviaw&lly and in coiabisatioa, esarted a

significant poaitiv© inflaenoe oa tha yield of tub^®

9» individmi effecto of nitrogen and phosphoruo as. well a© tholr

coiaMned effect wers fouijd to be signifiqaat in ineseaeing the

perooBtcjg© of mtter and cswdB protein in tuboro.
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10»-Mitrogmi st^ficaaitly fiee^asea tl3@ p©j?c®nt%s ©f «jdibl© portion

of" 'Subsrst wMle- pttospliojrua iiad rso iaflugjice on the sss©,

II#- at 75 k0» pea? hectaa?e significsantly incr^sed the perceata^

.. of sta3?Gh ia tJitoera, At 1§0 kg. per hec-fcai'©* a sigaificant ^lece?eaa©

• in starcij p^eeatag® over that at 75 kg. p@r. was noticed.

Pbosphoi'tia ohowcd, 0. signifa-CcWt poaitivB itifltiOTe© os tha pasjesitaff©

of stardi. -

12. SiQ effset of aitroges anfi pfeospliorus, the fom&z positively aM the

• latter mgatifQlsr, waa MeMy aigaifieant in infla®as.i-aff m®

h:^oqyaHtc aoid content of tiibsrs. Pliosplioinis is cemfeiaatifin with

nitsoggfi ^as foujia t© iaitigate th© laTln^io® of Rttr©g®n»

13. As by thQ perceatag© of tiis nutrieats in tha reflest^ H-105

was fomS to b© .ia02?e efficimit timn 1-4 in tli@ uptaica ©f satrieate.

14. a-105 r©giste2?ati s«p©ri©rit?/ over 1-4 i» msbar of lea¥©©» hel#t,

weight of alsoot® asaab®? of tu'bc^a, yield md. otaroli coateat of tuberB.

15. M-4 3?a<»3aea- superiority ovqt H<^.05 in psrceatag© of ^3?^ nnttoT sad

• ©Slbl® portl«a of tiabas®.

16. IT© i;®3ri.Qtai fiiffereaca ©as ©'bsowed ia the pereentago of ®rad©

• protein or Iw^TOoy&nlQ aeifl oonter.t of tHtoers^

17* 0«®sid@riJ3g the ead tlia m-'aione faetora eontajiljatisqg to tfe©

Q,«aii%- of tuftor©, tfe© trsatsent eiafepaoiug 150 liitTOgea (N) asad

"100 kg. phospliorio acia (PgOg) per lisctare conM fes ta&en aa the

bestj foa? both the VJis'iatles# !!2feQ tsjsetssnt cosOTSspoaQisjg to 75 hg.
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aiteo^B .aaifi pliesphd^ie^ aoid pa? Steetaee secena

in yi©ia. M.s eliow^ the iiapestmse of a JsS m%M Ijatesea

aitroijeB and phosphoric aoifi ia tfes fertllizatioa pfOgcanBae of

tlie esjop,; •

the liaes of iwssti^tion whiola the

.fTOBetit-staay Ms ®jen®a up aayes '

(a) iffipsoTeBK^it of •tlm &mlrQi flia^ogtio teciaita® "by iaolMiag

more fe-aqueat'saaplings at islie msily stages of gj?®wtlx and hj

ssstsietis^ th® aiMfeer ©f i^etioles sampled^

{"b) establislaaeiat of critical leo-els fcs? nlh^o^n pbosphortts

by eai'^.fiag ©ut a mwsbei? ©f exjeriffiOBts in

agsjoeliraatio mgione, of the States'

•(e) the study of iatsrrelationsliiF betwesB oaleim,. m^esiraj aM

phogphOiTUs in the .plaatf •

m ttiQ pOBsiMlity .of finMJSs out the so0st switable fi©sea of the

various nutrisats^ wMcli would give the highest pe^osata^ of

stawili asidiswsst %i®©ejaalo acid eoateat in tuls^a.;
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mtrition of eugarcim^ la Jmai^
SrQe» Sup> ^eeh< fS'-lll
Absteaotea iis Saila ai^ gtot» 13(1 )j
61, 1950. •»« .

19^ Soil Cheslcal ItnalSBis*

agS.6ir©oa Cliff0s S«J.-

i960 Btertilissr Bse» .
^tslticE and laaaBjying of ts?o^eal
esopa, ^mova.
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A.W.H. ana 1944 &V0sti^ti©Hs oa tha Sj^s»eyj^0 aeid
eontests of mmam Sliligste),
ggop« te?. (©oyl<^), Idls 150*163

jotei, a»s.

JosQmt 3*9
SliBMnst €«,
Corey, 6»» ' •
Kai^at, li» aafl
B^s?, 6«0»

1951 13ja nutritional gtetua of mttm grieats
a© isaSieatad Ijy tlasa® Usetsu
Bmt mvaiol* 2JC1)1 f^9

195!? . Uptake and moveaefit of fertilig®?
p^BpteJgua#
MIM* 21 (4)8 ^5-5tS

Ktaasg to Olieag sisa 1951
Bmsr* l«ii»

•&te33aii2etios of
im aoil ana plant satorial.

(1)1 449-457

tagstu, H« £ffi4

Lsoae®i3,
AadorooUf W*0# €srt5l:
Ooigar#. M«

ii»e«

1926 Siagftoatio a© I'c^isieiitatloa d'ms va*
^»tai ^
a*im© feuillQ cmvi^bl^acaiit eiMsl©»
£•1" iES.« i2i»» I^8» 18at65B-g55"
%oted' "b^ Prevot-ai^ OllflgRies (lo€i«oit*)'

1954' to. mtl« e^, Msattjelliej?.
• 257-^S - ,

Rioted by asith (loocoife)

1949 StelS staidie© on tha Eia03?a2. mteition
of the ©west potato*

& llegt. 8^« ||s 337-392
Ab8traet®3 ia Soils^ CTd 11 (l^s
58t 1950.. " *" ^

1944 lapia asmXyticaX aetlisas f©r aose of
ths iEor@'ooBfflsii inorgasjie eoaatituents
of picmt tiosiiee#
Maul; •RiTOlol, •1g (l)«



LosmZf

UiiidQgm^h, H.

vi4

1944 M&t*. Potato J. (21)t 179-192
^otsd by OT-jdeh (1952)
(loe. oiti)

1947 Mnsr&l mtrition of plaatise
Rev* Bioehtaa*

1951 leaf itoalysis
&glish teaaslaUoB by
Hilg©r and fetts Ltd,^ LoisaQa*

1954 Plaat' toalysis Eeoblesjs,
lH0titutde Beoh©^ Pouy l©g- Haiies at

. Ochsagiaeux* Pssyis^
%iOted by mith (loo. oit,}

Hagoon, M,U ma 1966
•&PPaa, S#@#

Gaamva « a food-for 1h&

Missis* (15)• •• •

Malayolta, E*, 1955
Gsanoff, E,A^,
Coua^, S*,
Brasil -SJte,' M,O.0»
aaa- Paoheest ^-A.O.

Meyer, B.S# and 1958
MS&mon, i!.B»

Studios on tha minaral iratajition of
©sssava (Manihot utiliapsitaa Fold.)
Haat H»'8i0l« (i)} S1®a2'

Hant Physiology#
7m ipstranS Co«„ teinestoa,

Isw J@r0@y, Hiw York-,
Londoji, Torontoo

lailer, S.S. 1938 Plant PhyBiology,
Me graw - Hill Book'0o»5

York anQ London»

QtMxo^Q, A.J. i960 Hiaaral nutritioa of so^bsaiis*
AdYanc03 In Afironamr ISs 830-258
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fatal, c.J#

P©r©iraif 4»s»
8n3 otiiore

iHtei, K%e,

SUP93?, C«Sr

viU

195s 'Mfeot of oe^aln mz'f^lmtB npm the
l^roeyaaic acid oonteat of mMm gMss
is Rutriont solution#
^msoni J# 645-647

I9SO • i^iigoeyania aoM «ioat@nt iss the sset
palp ©f cassava.

H (17)s 247^2%$
mMM. Crop Matt 1| (4)? aai, 1f6t,

i%7 Studies on the res^KQ® Qf ^ g iu
eoBjaneties sitls ea ok tlis
ani qusii-ty of tapioea (MaailwJt
atilisaiiaa Pehl.) ¥aj?.
ThQQi^ 0Utoitt«a i» r^feial ftilfilsent-
of th© retairansnts far th® i^«e of
M^ter of Sol«nea iM igrlsulturs
(%$^aoiay) oi* tIaa tJniveraity ©f Kea^a. •

1950 ••• Soil and Haat
Isit&m^mcQ ^hliBhas3f
In©., Hot York, H.T.'

B>M&vin, i aad t964
Sobinsosa, i„a»

fiolia-r aBalyais p®seQa?ir®s a© m^lGfed
on the booker ggoup of ostatas
ia British Gaiam, Fast Ij
Saapliug' and Analytical teoteidaaes,
FertlUte 2^8 5-11

^mvotf Fb ana
Olla^ieSf M.

PushpaQss, M,?,

1954 i^ut aM oil palis foliaa? disgnosiB,
inter relatiois© of H,F,K,Oa %,
Plaat Hivaiol, ^ii)t 26^34

196Q Studios on foliaa? dtag«o0is, yield aad
quality of tapiosa (Mmi-ltat utilisaiiaa Fohl,)
in ralatisn to potasHm°5id*'mlHwr"
fheei® suteisBiosa t© th® ttMversity

. of KesaXa to pax-Mal ftilfllatat of tho
aeg3?G© of Master of Sei@ne9 in l^dcultur©
(/igrlcalttaral Gtesistey)#
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Mog&SB, 3,Ut

®iK»poort, A.H.

'mami, StW,

ix

1932 Hasit tieati® tests ©0 m mm» to
a9tmsln& QQil in ni-ferogwi,

831(3 |0ta9&iim«
BSl* 2 (4)s 21-24

1958 MIM* |i« l®7^207
^otaa fey ^stmsB (lec# eit»)

1955 asq?li©ation as relatsS to
isife®®es, pli»^hoj?iio, 9©ta8si«s,'celol«»
saa •egnesii® tttilisatioa If pmob tinam,
fege J2£* H<%t. ||f f-tg

In S^Js «•> SStf 19<S)«
457» 1956.

1961 • mil eoi^ittma sM Ptot feowt^

£®ijgffiens. (fe^ea ana C©#, i^aa^*

1954 StoiHising augsoKmB in I# Mhaac,
XI« flio afeaoaption of mt3?|®nits by
difft^rent of th9 sui^iSQans atool
diisfiijff stsgiHi 0£
^2£» Siliaa? Aom* ActIq* aci. 2/^t

^^lesorat S»W, aad 19§9
Jo!siiaan,

Influaac© of nLtsogmt ead
J^tessim m th«. eoolcifig quality of
p@tatec8»

tol* i* ^ 3Sh- Ji(4)t 394^
m®M Csm Abat. 1| C4>i a9f» 1959-

Sinhs, S.K, ana 1967
Ifadir,

E.W. aiia 196?
CMpe^t £>«G*

Studiflw ©a the va»i&MXitr ®f <^aiiogeii«tlo
gluoaeide ootitent 'in
Aociiptea foe iJubMoatioa in
ladiem J. iWgic> Sol. 1968#

file Sstffistatnatlai of zm^itsit status
^ leaf @aspUcg of oil^|. lost. OlJ^^ges, ^(1;).
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•M* M

Q^O,

¥»

f»>gi It

A»,

1934 -SMy ®f-- feraat- mtrlUm
StolfglSe
SI* &b* i ii)t

amteetai te Boiig ait Iteto. |f' (l)t
7% ^

a^pesiat &la^sias

If# Mm in .ml&U&n i® @f
plmit mfeieatt#.

Ml'M* g« 1-7

1-94? . ffee'r®lsti©a ©f cs©i© yteM t© iiits?©g®»
gie^tea® ^ fstefisiw
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%i#t®i by tKlrieli Ct^t) **
Cl«e# ©it*)

1f4^ asa-t smi^ia a© a. ^M© t@ ^
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m?mmm i

U&t&QTOloglQ^ data reearSei at ^tha ^ioalteal

eall©g© I^EKJ 'aiislKg the es?©p period •

mnth IMnfall in sEi»»

f Qittp^^atur© ®F

iy^^s2U!a liliilEmia

Relative .

seat)

June 1967

(29th & ^t!i5 , 39.0 84.0 • 69,0 • 89.0

:St^ky , 157.8 •87.6 77.8 • 69.9

A«gU0fe , §g.O '87o2 • 77.5 ' 89.S

Septeisb^ 50.0 86.9 77.6 88.6

October 280.0 85.1 79.0 B%3

Hcsv^bor 4«3iiO 66.5 77.8 88.5

Dsoosber mi 86.6 79.9 • 'is.g

SmemxfS^ 196B 35.9 91.4 68.5 S7.5

Nil •91.4' 68.9 . 0%3

Ua^

(till l6th) 51.3 9108 60.9 • 86.5
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nt

Misogm Ci^teat in petioles - II Bmpliag

Ctoaly^s of ij'Q3dsECs)

&&3xno

Ki;5os? feeatsent#

K

?

•' nxw

Ektos? (i)

linor teea^eist

latojKiofeioa

&»r (2)

Sotal

to of sQtiasoa

0#0gS

1.581

0.001

0.012

0.020

0.059

0.077

0.063

1.615

a»f ?ariaiie0 sw^atla

2

2

4

16

.m
0.01<M> T»T

.»«•
0.6905 552.3

0.OM5

0.(»^

0.0015

1

2.3

.**
1 0.03^ 11.2

8 0.0096 2.7^

18 ' 0.0055

53

* ^^ificaut at 5 per e@nt Isvel

Si^ifiOTOt at 1 per seat I®?ol



cKJstat ills petioles • III seisfiliKig

(Aael^sijg of vasiaaas)

SCTO» Ssa of ssaaTO® ¥s3d.eac@

ELocsSs 0,0515 2 0.015?

feeatetats

n 1.4064 g 0*1032

p Oe1553 2 0.0666 4./
S 3£ P 0«.5906 4 0.©9?? 6.5

l^sor (l) 0,0240 16 0.0015

Miaor tTOa^»it 0.0003 1 Q»mQ3 1

late^aotioii 0.0452 8 000054 1

Esror (g) Oo1g44 18 0.^69

®?tal 2.1537 53

* glgaificmt ©t 5 csRt leval

'*» Si^fi-ca®t at 1 pea? cc-mft i©ifsl



mWMM ?

Rospfeoms. eontaiit in petioles « I eaapllBg

, (isal^is Off TOTlaRoe) _

Soaa?« Sw ©f sttj«©s - d»f Va^mea .P-EStiO

Biods 0.0501 2 1

Hajcffi treateents

» 0*0585 2 0.0292 t, ;

P 142132 2 ©•6066 • %4^'

I s P 0i085? 4 0,0209 • 1 •

S«or (1) i.oati 16 0.0642

Miaor t3P@atsmt 0^0454 1 0,0454 1

IstOTaetioE 0.4958 a 0.0619

(2) 1^84?? 10 0.1026

total.. 4S099 33

Si^ificast at 1 pse QJiat la^ysl



AK?SfmX VI

HiO0pli0rti8 o^tont In petioles » XI oaapliKg

(&Kals^i8 of vaxdanoe)

Soarc© Sus of sg,use?@8 • d.f fasdanoe F^satio

Blo^ 0.0129 2 0.0065 5.61

Major t3?©stae3Jt:i

. s O.QOIg 2 0.0006 1

? 0.2852 2 0.1126 €2.55^-

Hx P 0.0144 4 0.0056 g.O0

Es&Xe (l) 0.0289 16 0.0018

Minor treatesnt 0.0005 1 0.0003 1

IatQ2?aoti©a 0.0177 8 0.002a 1

Snfor (2) 0.0457 18 0.0024

fot,a7. 0.3443 55

^ at 1 poE cent level



APPSMX m

WkQ&ptMxm in • III oaaplin®

(iliialf^sio Qf wrianee)

Si® ef

Bio«^s 0,G»8

ifej^ tse&lsimU

S O.0025

f 0.085®

Mx'B 0.0027

CD 0.0049

WMm teaate®!^

Bate^iotioii

fe©r (2)

total

0.«»5

O0OQ3O

OM4

0.045»

ief fadasGo

g

2

g

4

16

O.I»O40 li2©

0.01115 5.11

0.©12f9 ' 4t«.59'

OaOOOSfs 2,18

6.e£i03f

,m-

1 Q*mGQ3 1

8 • 0..00©5f 1*©5

ia 0^00819

53

« -^^lifleaiit at 5 par ©ast ieirel

Signifiemt at 1 p©r eont lorol



, £FBmm VIII

^tassitaa in petioles - X aa©pl|3ig

(Analysis of irerianc©)

Sowse &I3 of aqiiaros a»f Varisae©

ll0(^

Major ts^tment

ESs®or (1)

BSLaor trestesent

Intaraetioa

Error (2)

fetal

6.470

9«980

14»1^

0.510

3.?80

6.050

40.950

2

a

16

1

3

18

33

5.28D

1.245

0.8S5

0.510

0.472

0.536

» at 5 cent lev®l

3.ir

1.40

1.54

1.4a



mmm m

&m%m% ia • tt si:msAam^)

^mm® te &£ i^iacais f&imm.. Pi®ati©

Bl©cte 0*44 2 ©.28©- 1

S 5.76 ^ 2 •i»a»

• f 4.?t ' • 2 'S.$55 MS**"

Sx P t.0$ • 4 ©.457' 1.35

Hsw (1) §.84 -16 0.365 •

iitoas? ts^sl^t ' 5.2a . 1 , -5.2^
««•*

9.75

3»^ 0 0.415 , -• 1«S4

tew ts) 5.94 > 18 0.3^

•f0t82. 29.05

\

53

• at} 3 W^T lm€L

m m,^idiimkt at 1 p©3? XmA



AP?B!i}E3t X

Potaseiua eoatcsat in patioleo - IH sampling

gonree Wm of s)qii2^@@ e.f m»ti©

m©<^ 5.455 2 1.72Q 7»38

y^or tsswtmmU

8 2.706 2 n'355 3#78*
V 3*162 2 1#801 0.03**

»acP 0.T48 4 0.18? 1

ISESOa? (l) 3»?46 16 0.234

lapsate^t 5.352 1 5.352 1^.31**

XuteEciotion 2»24@ 6 o.sat I4O3

SteEor (2) 4#903 18 0.272

Tona 26*920 53

•* at 5 par o^rat level.

*• SigBiilcant at 1 pra? cent leva!
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APPISBIX S

Gaioitffij oontQnt in patiol©® - I saiBplla^

(Analyeis of varisRCo)

^iirca to of a^uas-Qs . d.f Varlaasa F«i©tio

Blook 0,6724 2 0.4362 t.8

Major treataamts

1.4242 2

I

0.7121 3.1

P 0.2671 B ©.1355 1

H s P 4.9651 4 1.2412 •5.4*"'
teos (i) 5.6651 16 0.2291

IMmr trealHaent 0.0704 1 0.0704 1

Intsraotlon 1.^47 8 0.175s 1

Era^r (2) 3.4^82 18 0.1954 .

Total 16.1372 53

•»» Sipjifioaat at 1 par emt level.



maiBii Ml

&mtmt 4is petioles • II nmpMisg

^ - Ctoalysis of v^isne©)

• ajl®0O of 0®»a^e© a.f ?Qslaac0 S%at4©

BlOfSs 0.3640 2 0.1324 1#I5

Ifejar -^oafe^Dt 1.04T3 Q 0.1P9 leSS

tew (1) I..6909 16 0.1056

Minos- •ls?©ats«t 0,0». 1 OaOGgS 1

aitOTSOtlOQ 0.3411 8 0*0454 2.16

Cs) 0.3616 • 18 0.0201

mm. 5.8I45 53 .
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AEP^IDIX mi

Oalciim contest in petioles • III eaapling

(JtelsBis of ¥aa?iaiio@)

Smsm Su® of square© d.f Tasiauca IVsati©

Sloek 0.0110 2 ' 0.0055 1

Major •tesatment 0.5870 e 0.0754 1

•Bsseor (1) %M37 16 , 0.2028

liiaosf tseatssnt 0.0515
>

1 0.0515 1

IntoraeMos 0.42T0. 8 0.0534 1

Sncfos (2) 2.79S? 18 0.1553

fotel 7.0997 53
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XV

Vla^Bim contest in p©tioleo - II saapliKg-

(Analysia of v^ia®©©)

Source Sum of sfluares Variase© fwrati©

modk O»07 2 0»035 1

la^or treataoai! O«80 8 0.110 8#04

(l) 0.67 16 0.054

Minor tre'alaimt O0I6 1 0.160 6.16*

Interaction Oa20 8 0.056 1.30

Error (2) 0.47 18 0.026

total 2»74 33

< , » Sigaifieant at 5 per cent level



ME^asiua contort in potiolas - III ©aspliiJg

(.SisEds'sis of vayimsoa)'

^mre0 a® of B^pas®© a.f Vaa?iane© , F-sjati©

Blook . 0.^4 • _ 2 0.192

Major 1a?©a'tei€mt ©.514 8 0.019 1.29

teos? (1) 0.493 16 0.0?0

Minor treal3jmt 0,03s 1 0.036 1.14

lateraetion. 0^180 a' 0.022 1

ISsos? (g) 0.575 10 0.03s

s©tga 1,970 53

«* signifieaat &t t par csat lerol



^Bssisi mn

©f Imms plant « I

(MmlwBlm ©f vs^isBoe)

Soai-eQ a<,f' •fariame©

giiipjimywaii mwifci WiUMiipaiWP

F»»ati©

lio^ 237.48 •• 2 118.74• 3M •

treateOTt 1f4«70 • 8 24.54' 1

&«? (1) 685,19 16 3S.95

lliaoi? tTOStent - 4285o15 1 42S3.13' 1^.81**

liit0i?a©tiQii mi'3t 8 53.55 1.51

(2) 638*00 • 16 33*44

fatal 64mSl 53

** apiifieaat at 1 mnt IotbI



V

"SI .

•<

mmmK mn

Htobor of laairas per plant • IZ Qhfs&smtlm

(Aaaiysis of msime©)

SoBree • Sum of 0®sas0s Yarianee F««a6io

.®L0€^ 1845.^ 2 921*80 2.42

Ba^ca? tsestisent 3T92«23 8 486.53 1.60

&2©r (1) 6Q97,Q7 16 ^1.06

lEnor trsatssBt 848.05 1 848*05 5.40*

Interaction 970*95 8 121.57 1

BssQv (2) ^6.00 18 1®.10

fotal 16577.SO 53

« at 5 P®^ cent lavel



APPHBIS JCPt.

Jtofeor of leaves plant - HZ obeajjvatlon

(toaljTslg of vmeieme)

S0l®C9 Sum of sgparoB d.f Variaiioe P-satio.

Block 2520.5 g 1260.1 , 1.5

tojor tffeatiaent 2918.0 8 3^4.7 1

Smse (l) 13141.0 16 821 <»3

Miisoa; trsataent 22,0 1 22.0 1

Interaction 4267.0 6 533.4 1

Iteor (a) 10931.0 18 607.3

Total 33799.3 53
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1PP12ISIX 30C

of plants - X olssosyvstioa

(Maiyaia of variajies)

£Jom?o@ ftim of squares • ¥a3?iance

3ao€^ c

ISajor treatcaent

toor (l)

363,10

590.6?

1047.25

Minor trsateont • • 352.51

IsiteractioB • 1T4.32

. Iteor (2) 2B7»&1

Total 2596.00

2

a

16

181.5

49.9

65.4

1 • 532.51

8 ai.e

18 15<»9

55

««' Slgtiifioaiit at 1 i?er cent level

2»77

1

•m
20.80

1.56



V

APPMII XXI

of pleats -» II ©teormtion

• (iaaljsis ©f irarien©®)

Saures ana ©f st^^s a.f Tafias©© 'Shmtto

^ 5367.2 m3*€ a.59

.Msjor trea-tosnt 13521*9 s 1696^.1 8^04 -

&i?or (l) 13259.2 16 S28.T

sanor "fcrsstaont 541 «5 1 541.5 4»59

latesaetioa .440®O S 56.0 1

BzwGs; (g) . S8I7.O ia 123*1

fotal 33955^9 33



t®A©t

l*U9S@I^o£

€*IH.3^Q'im^(3)aosaa
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APPENDIX mil

V7@ig!it Of tuber® - ^gM

(Amlyais of varisnes)

Gotiroo a® of etoarso a.f Tarianoa meati©

Block 169.18 2 84.59 6.97*^
Major traateentj

720.18 2 360.09 2%3A**
P 572.68 2 266.34 a3.33**

N * P 219.90 4 54*9S 4»4e''

itoor (l) 196.40 16 12.27

Misior tE©ateeat 9.P 1 9.33 ..

Intes^jetion • 6.85 0 0.85 1e10

Snroar (2) 13.92 18 0.77

Totei 1903,47 33

* Sigaifiemt at 5 par osnfc level

*«' Significfflal; at 1 per cent level



-appOTix XXIV

^SBbsr of tubCTB

(iisalysi® of variimGa)

Source Sum of stuQses a.f VasrianfiQ F-sg-ati©

Blodf 603.8 s 301.9 1.97

Ba^or

H 2691.9 2 1345.9 0.73**
P 593^0 • g 296.5 •, 1#93

N 3£ P 1071.a 4 267.7 . 1.75

&ror (1) 2451.6 16 155.2

Miaor ts?@at£aont 4574.5 1 4574.3 91.67*^
lataraetioa 1286»5. 8 ia>.8 %22*
&»or (g) 899.9 . 18 • 49.9

Total 14172.6 53

» Significant at 3 ©eat level

Sigjaifieant at 1 pe^ cent level



APPBHKX XX?

Woifilit ©f slMMJt at JHeisyefit

of vsfiemoe)

Souaeoe ^ of sqpasss cl.f Vaadance m««iti0

Block 245.6 2 122.7 6^91**

H 1193.6 2 596.8

P 559.1 Z 279.5 16,12**

Hxf 409.2 4 102.3 5.68**

Esjeor (1) 272.9 16 17.7

Mine® t:e^ts30Bt 552.6 1 352.6 30«$1**

Intaractioa 107.8 d 13.5 ni7

IlKcor (2) 206,0 18 11.4

Total 3346.8 53

** Si^Htamt at 1 c»at level



'My Emtter ©f tiate®

(Jisalfsls ®f variance)

ScRiEee ^ Qf sspasas gef

110^5 1«45 •. 0,725 " 3m

tesatemts
-

_S 23m 2 ii.?40 54.10**

29.39 g 14.^95 if.72**

S£ P 3.89 4 Qm2 4»48*

IsEor Cl) 3*^ 16- Q,2n

!lis» tseatssiit 1T.91 1 17.910 215.70**

lut&sactlQu 4.7f 0 -0.598

(3) 1.5? 16 •©.083

total 8g»fS 93

» bM 5 pos^ cost l@wl

«» Sigaii^oaat at 1 ge» ©eat IstoI

//

/ /
I



Sotacs

Bloek

^aor tsmt&mtt

I

P

Mx¥

(1)

-MKI

MiMo ptetios ©f tufeea's

C^ffllysie of ^TOinies)

. a®, ©f §,i- W^imm

•§«44

59,65

2.16

9^09

m*63

t

2

4

16

0,2g

if.92

1.08

2.21

1.g9

liaw tres^oat 11«QQ

lat^Kietlo© 9.83

I2i?r©r (S) 24.2^

. 1

8

18

11,00

l.t5

1.35

fotai 13T»26 53

* at 5 pes- e®it l«v©l

Silpjifieaot at 1 p@r eaat lm@l

IVsatl®

1-

mm

1

&fU

1



XXVIII

StJSKoh eontent of ttib«s

of vaalsnoe)

Bowo® Sura ©f squ^es d.f VariancQ F-®stio

Bioek 66.44 2 •53.22 •6t75^
tejop trealraants

H 484.54 2 242.27 49.24"^

P , 595.22 2 197.61 40»16

I X P 39.68, 4 0.92 1.81

2eW2? (1) ?8.71 16 4.92

Minor troateent 6.96 1 6.96 •4.93*

Interaotion 7.64 8 0.98 1

Besot (S) 25.45" • 18 . 1.41

Total 1100.82 35

«• Significant at 5 cent lavol

*» Si^ifiemt at t per oont leva!



xxix

Caii© protein coateni; of tubers

(jtoalyeis of variance)

Source Of sfjuajyos ' a.f. Taa?ianes P-ratio

BlotSk 0.156 2 0.068

Major treatasntj

H 2.811 2 1.405 173.52**

F 0.152 2 ' 0.07s

Sf a: P' 0.524 4 0.151 ' 16.17**

l!?a?ar {l) 0.130 16 0.008

Itinor •feeataant 0.004 1 0.004 1

iKt©^CtiOI5 ©•t54 0 0,019 1.19

&roa» (2) 0.292 18 0.016

fotal 4.205 55

»«• Sig^Xicant at 1 per cent level



A5PEH3EX m

aoM eoatont of tubes?9

©f vteianea)

Scm^d Sssa of a.f toslancQ

Block 0*29 g 4.14 1

SIsjor traatEsantj

H 581.85 a 290.92 55.64'̂ -

P 413*^ 2 206.78 25.54**
" - «-,**

H 3C F 193.70 4 48^42 5.93

iSrjew (1) 130.59 16 8.16

Minor trQataemt 3*13 1 5^73 1

Intoraotioa 69*17 @ 0.64 1

Eeror (2) 172.31 16 9.57

SotaX 1575^21 53

»* Si^ficant at 1 par o@nt level
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A vieur of the o»p aftai* eavm mostfea

1-45 »®» i©v®l of H ar^ P

fa.

150 kg* s/im, with aesjo P
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PLATS ?

s-4l 75 Bana 50 kg, PgO^/ha. (b^p^)
¥s.

150 kg. If ana too PgO^ba. (is^Pg)

w

fl-1G5i 75 kg. Mma 50 %. PgO^lss (b^p^)
?8,

150 %. f and 100 kg. PgO^te,. (sigPg)

\
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