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IRtB01)UC~ION 

& number of bleb 11814181 va~letle8 

a~e DOW unae~ CDltivatloD 1ft differeDt pa~'s 

of India. All those varieties have ma~ desirable 

morphological charaoters such aa. na1':r01l, 

e.eot 8Jld tMck green leav~s. abo"t t atu~c1y 

culm and mode:rat~l1 large munber of tillers 

80 as to give them aa ideal plant type. ~hese 

98,le,les also a.a blahl, nitrogen respoaslve 

and a •• lD'eAlltive to photoperiod. 

Ih. old varieties whioh were g.own ID' 

IAdla so tar, "e.e tall. leafy and bee", '1118rlDI. 

~be,. Wfte also ,lOW DiUolen responsive aad 

maJol'ltl of them were season l»ound. UDder high 

te.'111tv conditions tbe, I.ew exoessively tall 

GDel 18817 aDd lod,ad beto.a banest .esul'tal , 

tD ver,r low 11.1d. 

%Il the ueedlag ,I'ogramme tor blgh 

,leldlq _"toties tbe above c1tttel'enoe~ lD 

plant tJpe aDd Dltl'ogeD respond veaesa behsGD 

bigla peldtD, and 'all v81't.etles are DOW 

taken tnto cODslde1'8'tloa. ~he difterenee between 

the hllh neldtDg aad tall "8"let18$ at pb,.8101011081 

01' 1tS.oahemtosl level' however flJ.'e not tmcnm, Most 

ot the earlY work by lap6 •• worker in this "ea 
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were confiDed '0 comparlsloDs between hleh 

yielding 3apon~oa varieties SDd low JieldlDg tall 

indica vsl'ietles. these I'EJsults are found Dot 

to hold good fo~ most of tbe reoently developed 

high l1elcUJ'lg varieties as almost all the$a 

vQrleties are pure indicas. 

Important differences between b1g~ 

yielding 3aponioa varleti9£1 and tall l~d-loa V8J1ietles 

with respect to tbeir oarbohydrate metabolism 

have lleearepol'tecl by .T~pane,se worke',s ( Babs, 1ge1, 

~~Mkat1966 .). A study was undertaken ,. find out 

tt'heil' exist's similar dlfferenoes between h1lh 

J'1elc11ng dWl't tnclloas current17 UDder cultivatlon . 

in .1tte~eDt parts of Jodia aDd the old tall. 18rl.'les. 

fhe ob3eotlve of this study were thereforea 

I) to flDd ou"be dlttel'eDees· between 

the high lleldlDg dwarf varieties aDd tall varieties 

wi 1:1'1 l'espeot to eano_drat. coat eDt of the ~,rtou8 

plaDt pa,ts a' different; growth staps 88 atteo'e4 

by altrogea manurtng. 

I) so atR4.1 the pat'.~D of dis •• ibation 

of oarbo~.a'es Ill· 'he toes l1ke t l'educlDlJ 8U,8W t 

DOll recIDclD, SUl8. t total solubl. surrart eta:rch 

aDa total oa,bObrd~ates tb various plant p~rts 

Gad .,relate 'bem with carbohydrate metaboUsm of 

the plQD' 8S 8 WhOl. aDd 
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I, to study tile oor.ela'ioa 

between some morphololical features and •• bobJdnte 

metabolism of 'be pleats • 

•••• 
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1. C8rbo~drate metabolism in different organs 
of the rice plant I , 

fhe :rice plant caa be cOllveniently divided 

into the following OS-gaDS. fhe leat blade, the lesfsheath. 

the culm and the panicle. 

MursYamB ( 1966 ) saggested the follow1ng 

fUnctions of the differen, organs of the rice plants. 

The leef blade Is an Ol'glJD with a high content of 

p~oteiD aDd mineral untrieD' 1n which photosynthesis 

is vigOl'ousl1 carried out. fhe culm Is, an organ tbal 

stor~liIG.t temporarily the mrplus product of photoS)'llthesls. 

~he leatshoath 8tOl'08 the su"Plus product of 

photoSYl'lthests in tbe tOb of starob and t'uftot'lcftG 

intermediate te character botween, those of the blade 

aDd tbe culm. ~he 8li1' is tbe storage organ and 

aOCUll1Ulatea not only the phOtoSJ'ftthates after heading. 

but ~lso eal'bob,vc1ra'es, ,roteln and some.mltl'ient,s 

suoh as ld.'trOleD, phosphorous, mapealum alld 

8U.lpb.u1' • 

lcoordbag to ~ogal't .I! !& ( 19M ) and 

h!'a,ame !1 !l ( 1985 , the behaviour of aal'bOh1drate 

enel Di:t"~a ., suocesslve P'Owth stales of the 

rice plant vas-les markedl, among the OI'PDS. 
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Carbo~drate metabolism in the vegetative parts 
( leaf blade, leatsheath aDd 011110 ) I 

fogsl'! t Okamoto aDd l(Um1U'a ( 1954 ) studied ,he 
. . 

behaviour of' starch pains tD various ol'gans of ,he 1'1ce 

plant. ~he1 observeci tbat 1mmedla1iely rafter transplantlrag 

the pel'o8ntage of 111'1'010n 1n' eaCh of the plant ol',sns wel'e 
. 

oompaI'8".81, low, muoh staroh was aocumulated ill leatSheath 

and in culm. At tile t;fJne of vilJOl'ouS til1el'1nR stagG. the 
f 

percentage of Nltjtogell was the highest lr1 each 01',911 but 

,el'ceDgage of stal'oh was found to be V81', low. ""om the 

perlod of ea~.tmo.d1a formatioD to the bel1DD1Dg of 

.S.peDln~h D1 trol8l1 content of' eaob 011 laB c1t.Jdnlsbet1 npidl,J 

and stal'Ch was acewnulated in the culm and the leatshea'b. 

About two weeks prnious to heac11Dg. the p8niole commencecil 

a rapid dnelopment dal'iDB whioh III tJ'OgGD conteat. of the 
. . 

leat de_eased. 'S 1'1peniDi Pl'opossec1 stQl'ch content t.a the 

eu1m eDd the leef sheath was recJuoec1 but iACl'ea80d lD the 

panicle. 

fhe oarltobydra'. me ta))Ol1 am. tn ,he 'IIegetatlve 

O.,8DI of 1'1 •• p18I1' with 11'0"'11 has beeD discussed 'Dr 
NapS., ( 198 ). ie_rdSaI to bim at the eSl'llezr .tales of . . 

powtah .f 1'1ee· plent ,he oblofOPbJl1 conten' ill leat is' 

bi,b. 1lbe aot1,,1t, of catalase i8 ~gonus. 'hose ot meJlh. 

and am,lase wblob •• e olOse1)r I'ela'ed to '"Dale_'loD 01 

photoSJ'Dtbatee 81'e e1dlaJ'11 vi_fOUl. fhe .lrbobJdra'. -D'_' 
te _, pea' DO.. :rleb 1D IOlUble heotloD.. Pho'.'YDtiha'.1 

•••• reallocated a 0'1.,. '.1, to 'be pe"'nl pa,t, and .... 14 
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~or the developments of various plant organs. Upon 9ntering 

the ft~xt s1.age of growth tbat 1s from the period of YOUftl 

ear development to its completi@D which ma~ last about 

a. month, activities of elm)'lase and invertase are some what 

qtd.okeneCi, .photos1Dthatto activities may be kept higb OJ! .,. 

be more vigOrous than til the p1'6viollS period in which Dltrog®D 

8~cumu1atioD has been vigorous, fhe C8l'bol'iycilrat9 componsat 

rapidly lnOl'Gases, photoSl'D'thates a!'e aCCWDUlated 10 the 

leaves aftd culm and the building materiels of cell wall, 

oellulose and 1i181n arG also aCCWDUlated vlgol'ously. Al'I'lv1Dg 

the headillg and tlower1Dg stages chlol'ophyl1 conoentration . 

decliDo and Vigorous-catalase activities 81'8 replaced b, the 

stronl •• a~1ase and invertase aotivities •. Carbohydrate 

oommenGe traDslooatlDI from tbe leaf to the developing panicle. 

on ,eaohiDl the maturity stege aftel' tlowerlDg plant 
\ 

aotlvitles al'e charadGl'isec1 by ~ooumula'loD of starch 1D the 

,rah. Photo81l'1thates irl the leaves, culm 81'etl'aDslocatec1 

aotively lb'. the panioles. 

RecentlJ 014 has beeD used by some wol'feel's '0 atuay 

.rbohydrate metabolism lD ,he !'lee plan' ~ 

Prom the studies conduotod ., 1m ( 1964 ) tol1ovlrlg 

_DelusioDS have been c1r8WJl abOUt carbon asslmllattoll ta ,he 

"iee plaDt • 

• , A lal'gG portion of e14 asdml1ated a' 8117 

pal"ltlU18r .tage of ~owtb 1s takeD 111\0 the ol'gan developlDg 

a' 'ha$ time. 
b) tht ,",O,,1080t tised CGa aub.oquen'lr lost 

" .eap"ai·ltm t. quite 181-10 len.ral1, not 18.e '~n 6~. 
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e) Fixed eM administiel'ed at the earl, growth stages 

is translocated to developing orgaDs, becomes a compoDent 01 

cell wall and 1s not l'etranslocated. ~he amOlUlt 111 this _tep., 

may be about ao.t of the total asslml1ate6·~t the early srowtb 

stales, 40 to SO$t durlDg 1'8niole developmen't and onl)" 1O)C 

atter nOtfeJ'iDg. 

d) ~aDslooatlon into .the grain may amount only 

to If of the '014 fixed at the eal'll' growth stages,S to 1~ 
duJ'lDg panicle development and 30 to 6"" ane!' nOwel'1ng. 

Shell' aDd ~al'A8ke ( 198'7.) also used 0140. to . 

stud, carbohYdrate metabolism in ~lee p10nt at dltte~en' 

Il'owtb stages. The plants were exposed to C140a a' 

a prowtb Rages t.e. 40 da,s afte. t:raftsplantinth the 

boo'lDI stale and mt.1k7 stale. ~he" observed that carbon 

ass1ml1a'ec1 at 4C da,s after t~anaplaDt1ag was distributed 

mostly '0 the lowe. leaves. At bootllll stage 13" of C14 

.. s tOWld 18 hulks aDd 6 to ~ 1D the l»l'own rtoe a' hIInest. 

ot the total 014 aset.m11a'ed 48_ was .retaiDecl 1ll the plants 

at _tvlt)' aDd ~ was ooueumec1 by respil'otloD. At tbe mllQ 

stage 3. of 014 accumulated SA psla. fhe· oal'bo~ aceumul.a'ed 

a8 Gal'bob1dpte. in ,be leaf.8th and culm before tlowertral 

was I'e.alle.ted to the panicle en91' noweStf.nfh It was 

shOW tbat 3& to __ of ges1mllaled Garb@D was consume. 

through .esplrattoD. 

Prom the above ,tudles USiDIJ 014 and from t.he studte' 
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conducted 1D otber wol'kel-s ( Isblzulra aDd ~all8lm. 1952, 

Mul'syama !! !I, 1966, fakeda, 1960 , 1t CSD })e concluded that 

the cal'oon contets of the graia'in Ilice plant is 4erlve6 

from the photosJIlthetic products orld.llating ill the leaves 

afta!' the flowerlDg stage. 

Aocording '0 Oshima !1 !l: ( 1980 , starch 

accumulated 1ft the vegetative parts beto •• flowerlDg serves 

58 Ii butter, to1' Wlseasonable condition til 'he ea~lY atages. 

Of all the leaves of the rice plant the top leaves 

ooD'~lbute most heavily to the tO~tloD of grain 6. 
lDdloated by the experiments of PU31wara and SUZUki ( 19S' , 

and ~anaka ( '19$8). 

Kasal and 'Aeads ( 1986 ) observed ,tha' ,the tl'QDslooattoa 

. of photosl'Il'he'le products hom the top leat to tbe !!train 

va $ moroa.elve thaD illat to lowe, leaves. Witbln a hours 

after assimilation 1&" of, the 014 of the total amoun' fixed 

was detected SA Il'alD. 

sucrose Is eonsldel'ea to be tbe primary ,~duc' 

. .f photoSJ'Dthesls lD rice aDd also malA tom in. which 

oarbob1c1J.2ates are troDelo_'ed ( lsa,de !l il 1960 ,. 

Kasal allel AAda ( 1966 , obsel'ved tba' wi'hiD 

6 hours of oW a.s1mtlatioD b, '01' leaves ot ,Ice plant. 

IUCl'ose was the maia form of cal'bobydl'ate which wal p.esent 

on the :foute of 'l'aD810catioD i.e. in the le~t8heo'h, D06e 

aa' "em. 
Akalwa ( 1965 , also coDcluded ",hat 1D .e,eel. 
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eal'bobydrates are translocated in the tona of sunose wMcb 
. . 

le tbe 1nt tlal pl'Oduot of phOtosynthesis". 
. . . 

~he meohanism of starch sl7Dthesla Sa lea"es haG bee. . . 

iftveatlgat~d by. a limited DUmber .ot tavestlla~ora who stu6!et 

starch 81ftt hesls in obloroplasts. 

AkaawG ( 1985 , ."est.d that ta the ohlol'Oplaa'. 

of maDJ' plaJ'lt. ATP pnbs})l1 dl.eotl, ,p8l'tlclpeted lD stal'eh 
. , 

to&-ma1tion through AJ)PO synthesis ead su})eequera' 1:118111811100- . 

s,latloa l'eaC'loDS. 

lomurs J1!l ( 1981 , ooD~l~ded ,... th.l~~dte8 

of starch btOIJDthes1s iD oblol'opla". of ,1 •• saedliDlS tbe' 

,be me 301' !Detabo~10 'pa1;bwa, to. UDPO utlliaetloD, appeal' to be 

apthests of et'~~1' . wetose 01' SUOroM phosPhate. ~h03' alSo 

obsenec1 a speolfic pre.... 1'01e of ADM tOI' aptheslalDg 

ob1o..,18.' stal'ch " the ADP.'luCOBe~st81'·oh.'I'~I1SI1uOOavla'1.D 

I'eao'lon. 
. . 

2 .. Carbohydrate metabo'11SID ill the grab I 

carbobrdl'ate _labolt. 1a rice grain at dtttel'~' 

pel'loda after tlowel'lDg has 'been studied by 8 aumbei' of 

WOl'lcel's. 

Ueda, Sbtmln sac1 ota ( 1988 , ""'dled SJD'hed. 

of 8JD71ose. aDd am,lopeotfJI 1D 'he r1ce paiDs afte. tloWel'lq 

aad 01»18"8d that a.1opeott.a was to.med 1D tthe Inla Sa 

'be •• rl1 stage of maturi',. 

'ASmt ( 1986 , .bdled the WDI' 1D .'a,ch, _p, 
8Ild8ta,. ""tbeslsta .... t.n noe ,raiD ., tilt.,., 



010. 

stages of its development. Be observed that starcb inOl'GasGer 

rapldl~ from 1th to lath day aDd re8ched a maxtmum by 30tb 

d®y aner tertl1iBatt0l'1. SUgelOS in_eased .upto the 15th day 

and theD deo.ease6 I'spid1y. ~he amoWlt of phospho.,lase la 

the endosperm iAoreesed rapidly to tbe 18th tSItilY and 

dleappea.ed after the 30th day. fbe staRe of staroh formation 

coinoided with tbe period of greatest pbcspbo..,lase activlt, 

and of reduction of laol'g8Dl0 phOsphorus ( which lDblblts 

phOsphol')1lase activit, ). !file quants.,y or .tce.amylase wsa 
. . 

V8., emall 1ft earlY stages but later inoreased and reached 

.8 ma~ atter ,be 20th ds, of tert111aation. 

DaD30 (.1988 J studied carbohrdrate metabolism 

in ripening and germinating rice seed aDd observed that 

dul'!rJg ripenlllg the quantlti, of sucrose; appeal'ed early and 
. . 

l'ematJaefl GODstaat lD the emb.ro while tn the aDdospena 1 t WSl $ 

high to., the rtvst IS da,s rmd 'beD leveled otf. Glucose aJJl 

truO'OM ill the endosperm dt.sappeal'ec1 wi thin 2& d8,S. Rotflnose 

,!'eseDt 1. the. emit.,. 0811 was dectectable 16 dars after 

tlowel'lDg • 

. S"'die.. coadu_ea at laRt ( 1066 ) 1D developlDg 

,ralas .t JR. a batoated ,he presence o~ 8~'!tab p8Qlles 

SD tf!1.U da,' 01. _01D8 ( .' •• I' tl~we.1Dg ). files. compound 

_'a'cpk 11'8INlee \1$". tound to be loos81, packett til the 

pel'ipllel'al oel1 ,.,eolall, 1D 'he vaa'."l area. 'S the •• ala 

developed, dl'r matter, ala •• ,...d ,"'eln iDoa •••• It", 
lev.18. ott ~ weeke .fte' t1owe»'Q8. Ibe "arOb ,fanul,. 
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were found to be 1008ely packed in the peripheral oell 

especially in the ventral area. As the Il'ain developed t dr, 

matter, starch and p~otelD increased but leveled ott 4 weeks 

after nowering. fhe atarch granules progressively increased 

in siBe during ripeniDg and reached a mean grauale siae of 

6.3 micron in the mature 08.,0p818. 

Baun, pa 1miano, Perez and .Juliano ( ·1970 ) de'ermiaed 

the levels of starch, soluble sugars and eDZ7IDes involved In 

starch metabollam such as d; . .amylsS8 •. ~.am,lase, phosphor,lase, 

Q_eDZpe, I-enzyme and starchspthetase in 'he developing 

rice Irain of the variet1 II. 8. fhe, observed that 

ph08pbo17laSe, Q-euJlDes and R-euJlll8 bad peak activitte. 

10 cia,s after f10weril11 whereas cC and Pc, • .,.18888 llad 

maximal aottvittes 14 da,s atter flowering, staroh 8,J.Dthe'ase 

b~a to staroh graDales iDc~eased In aotivities upto 11 da,. 

at'el' nowerug. 

IC01'1O aDe! Oha shl ( 1910 ) investigated 'he 

localisation and pl'opel'tle •• f po11880ohaI'1c1ee at v.1'10us atap_ 

ot seed ""alop.8nt tnm flowel'iDI to 'he fth da,s ill 

3aponies and iDdlca vanetles. fhe, obsened tbat 3 da,. 

at'el' tlowel'iDg 811111088 like pol,aaoohal'ldes were tound to b, 

localised in 'he iDl'le!' intepents and fWllo1es and eplde_is 

of the ... leus. A lal'g. amout of ,ol,aaochal'lC1e was tcnmd 

ill the _dolperm 'i.sue8. 

the meobaDl.I of stal'ch biOIJD'hesla 111 I'iae 

,raiD has baeD 8 aab3ect of oontl'oYersJ alDce lOB,. 
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According to Alml ( 1956 ) phosphor,.l.tmse is the 

main starch synthesising G3nzyme, in the rice plant. He observed 
, . 

tbat t~e stags of s'CarCb formation 1D rice ~raln OOlnct.ded 

with th~ period ~t greatest pbOspbOr,lase aotivities. Xha 

organio phcsphcl'US level which lDhlblts phosphorylase activl ty' 

WE!s low, at the, period of highest ~hoSphol'y].Qse activit, and 

the pH WalS 6 ~r more wich was favourable tor syntheSis of 

starCh by phosphorylase. 

iCUI'SSW8 !! !l ( 1969 ) isola ted phosphorylase from 

r~oe aee~s ~t the milky stage and observed ttaa" the 8DZ1Jl1e 

could sptheslsed starch from glucose-l-phosphato without 

aadl~lcD of a~y primer. 

Hamoda ( 1981) isolated phosphorylase hom rice . , 

planl: t ud synthesised starch wlth this 8DZ7Dle. He also 

studied the seasonal ohanges .1n actlv1'1es of phospbo.,lase, 

Q."U_ aDd Gm~laBe in rice plaD'. Be ebeened 'hat the 

starch con'en' of all ~be rice varieties s'UdlQO lDcreasei 

parallel to phoSpbOl'Ylase ao'ivt.t~es. Q-enayme acti"lty 

chanleel parallel to ,he ,hospho171,ase aot1v1t,. file am,lase 

aotlvities vele low ana lDcreased slowl, durlD, ,be 

JllpentDg eta P. 

I.laue aDC1 b.8~ ( 19G5 ) studied 'he mode of . 

action of Q-emz:vme in pabs of gluttaous and Doagluts.noue 

voneties. the, could not f1D.d any difference in tbe aot1v't, 

of this eDZyme among theM Vt!lIl'letle •• 

Lelotr and' his e ssoct.atea ( Lel.i, snd 091'4111l 115'7, 
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Le101r J! !l 1969, Leloir and aoldembu~g 1960 ) discovered 

a new sM1Dle mechanism of glycogen blosJDtbesls 1m101viDg 

troPO ( Ul'ldln diphosphate glucose) and subsequently the, 

extanded their study to sta:rch biosynthesis ( De Fekete 

.I! !l 1960, Lelolr nil 1981 ) using bean, sweetooJ'D ana 

'pota'o eoz1Mes and establiShed the operation of the 

mechanism. 

tfDPO T. acceptol'('O)n - .... UDP --r Staztch( cnn + 1 

MUrata !l !l ( 1963 ) isolated adenodl'l 

c11phoephateglucose (ADPO) fl'Om I'lpenlng rice grains and 

suggested that starch synthesis was effeoted I.om ADPO ., 
b, aD enzyme bOW'ld to starCh granules 1D the rioe gralD. 

Murata !1 .Il ( 1964 ) (a) reported tbat ADM anei 

UDPO could be S)'D'heslsed b, ends rlce grain eMpes 'by 

phosphor,rlatloD J'eaotioQ. 

01ucose.l-P04 of- AfP (UiP) • ADptJ(UDPO) + ppophoephate 

ana 'b, the s-evel'sal of ADPG (U1>PO) sucrose transglucos,laticll 

J'eaotion. 

sucrose + ADp(tmP) • ADPO (tmPO) -t Fl\Jotoae. 

MUrata sl !l ( 19M b ) established the t'lOlid.Danee 

of AD" path wa, IYeJ' troPG pathway 18 starch blOSJDthesle ill 

'he nee paiD. 1M, pbse"~d that e~ of 11uoo811 UD1t 

, were 'rsDsterl'ed from 'VIC to the starch moleoule during 

two !loUl' lJ1cmbQtlon period but OJ'll, 1/31'4 of tills amount was 

1SJ.Vf6n$fe:rl'ed froll UDPG dul't.og thi s time. I t va s tutl'thel' show' 

'Mt t.he ,1uco,e transler ,bNuC'h 'h$ ADM PIIthwa, lafl817 
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WGDt'in'o the arn1~opeetlA fraction whils that of UDPG 

trsnsferred about equal11 10 the amylose and amylopeetln 

traction. 
Almswa ( 1965 ) cu..soussad two possible meohanism 

b7 which s~arch could be synthesised 1D rl~e ~raln. . 

X) (sucrose) 1Dvsrlas8_> (glucose .... fnotcee) ~se 011

1 

( glucose .6. phOsphate <; . 

fructo'see6- phOsphate)--> (glucose l-PhoSJbat1 

. . 0 ADPC" (~RhoSDhtD.l!se . I 

sr, ARCH Sts"chsm'hataseO os- 0 (if' oiFtliPr ( 1:- ;;,. -; t troPO . 0 ' 

It) . (SUcrose) . sucrose sYD.het@se ) ( ADPO or tmPO 
. , o'l Anp or tmP , 

Since au_Gse is the torm 1ft 'Wh1ob •• bohy61'ates 
. . 

are translooated in .lco plant t the secODd mechanism 
. t" . r 

lDvolv~1 sucrose-starch OODVGl'sloD is important.·. 
... ~. 

~anaka t A.da, Kasal ( 1987 ) swelled sucrose . 
. . 

starcb OODVol'siol1 tn rlce graiD aui concluded that starch -8 
• 0 

ma1Dl, S".n'beslseddlrec'l~ from ~c.ose thrOUgh ADP-,lueose 

01' V»,_,l11oose. 

S. CGztbob1dl'ate metabolism as l'e1a\ed t.o .at'I'OSeA 
. .es,poDslvenes8 of .rlce v.~le'les. ' 

Mos'.ot the earlier studies with respect '0 
metabolism of tbe rloe plant as .elated to its ni\l'Olen 

responsiveness were oat-ned OU' b,. lepanese wo.keflh fha, 

malDl,. ewdted carboh7drete 011· n1 t"l~ -'sholt. of hlgh 

D1~I'OI- 1'8spOnalv8 .ta8ll&. "*Va,l.'le& 8. OCUlpand " 1 '" 
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low nitrogen res.pons1ve lndice varieties, since blgh 

nitro~enrespcnsive indica varletle~ were bOt available 

until 'he development of varieties like IN.1 and IR.8. 

TakaMsh!, Iwata rand Baba ( 1959 ) oompared 

3 vQrietles differing to their D1tro~en response and observed 

that in low nltrcRsn responsive va~leti0s there ~s a blgber 

rate of nitrogen absorp~ion 1D the ear17 growth-stages, 

which resulted in vigorous 11'wth aDd 1ess accumulation of 

carbohydrate in leat sheath and oulms. 

yama~e. ( 1959 ) compared' lOme 3aponlcg and 

"4111 varieties and concluded tha' the 1Ddl!! varieties 

were able to produce more dry matter than 3anonloi varleti@s. 

However the Japonlca varieties were able to utilise 6~ 

of total dry matt~r in grain production Whereas the'indica 

varieties utilised less than4o.t of total dry matter tor 
. . 

the same purpose. fhsy described following pbysiologlcal 
. . 

causee for the low rate of distribution of dr~ ma"er '0 
!l'sins. Nltrogen absoa'Pt loll 1s possibly ht"h but in the 

prooeas 01 Dltrogen assimilation, large quen'tt1 of the 
. . ,bOto_syJlthetl0 pl'oduct suCh till e glucose is ~Dsumed. 

Glucose is u\illsed to produce cell-wall S.Ubst~nce suCh 

a8 ceUulose. hulcellulose ete. ~he' result is the, 

tbere is luxuvlant growth ot vegetative or~aDS and depressi@D 

In accumulation of storch before beading as well &$ low 

produotd.CI1 of staroh often' heSJdt.D~. 

Baba ( l£i61 ) oompare4 fOUl different varS,.\lea 
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dltfe.tq in thall' nitl'ogen respODse alld obsel'ved that low 

111t1'03811 •• aponslve vas-letles absorb DlUoh mo.e Ill'rol_ 

at the earl, growth stages ena make greater «,owtb aDd 

leaf 81'ea development 111 tbehlgh l'esponsl". varieties. 

Moat of the photo.,nUlet!o pNduct Is utilised to torm 

oel1 .... emb •• ne sabat.nces ( cellulose aDd lirPd.D ,', Leaving 

onl, • small ,.."011 of carbobrd!'.t. to be _tol'ed ill 'he 

smaller cia pee of lowering of ps"lD/straw r8tl0 b7 heavy 

rnaDUring tn bil)}" responsive vasaleties that the aOCWlRllaticD 

of oarbobydl's'. and the translocation of 1t to the paniole 

"mlgbt be Ireat •• with high lfaspoDslve "8~1e'les. Jft low 

D1tl'ogen •• Spollsi". '98"letles he ol'.ned pea'.sa deOl'ease 

in s\al'cb content 01 leaf sheath 1- Gem una.. hea~ 
appl1oatloa of nltl'OaeD. 

Bsaed •• o ( 1985 , studied the Dltrogen "e~1l8e 

meobsDtsm of bdlca vade', !Ja-18 aDd arrived at simila. 

CODelusioD 8. Balaa with I'espeat to love. carbobrdrat. 

stol'818 1a indica 'Val'ie'ies at eSlllier growth sups. 

t.uta ( 1966 , compelled a 3.pen1ca v81'iety ilDan.s 
I 

wi Us 8A iIletta va.l.', Pets aad obaened tha' 2!tun.:t had 

hilke' cal'bohrdl'ste .aten' thaD JaGla at the earlier gl'o\Rh 

., •• es. Kowevel' at tlowel'lDs fWD" had lew oa,ltobJdn1i. 

ooa'-' theD 'he othGI' vadeti.oa. fheoarbohrdra'e eont •• , 

at'he 881'11 SUlea of gnwth of Pete .8 ~, ill the ft_ 
aeseen then in 'he tin aeo8On ani! tbat at 'he tlowefiflfIJ IQ.el 

wa. ta. hl.her 10 ,- formel' 'ball tn the la"l9r. Ike fluo.'l.oa 
• 



.• ~·I • 

1ft the carbohydrate oontent in the ftPeta ft in tbe dr7 season 

during IJlowth was simileI' to that of ~1naIl-3. file higher 

carbohydrate content ~1aan-3 at earlier growth stages 

lnalcat~4 tbat this variety could store a part of the 

assimilated anel'IY as starch instead of using it for 

nitrogen uptake and expansion of plant size. A lowel' 

carbohydrate con\en' at the flowering stage of the varlet, 

indicated that a 1e1'C8 proportion of star'h that 

accumulated 1D the gl'a1Jl &111'1111 ripening was the assimilated 

product at'Ce:r flowering. 

xurata( 1161 ) discussed two possibilities for 

the lower accumulation otstareh 1n low nitrogen responsive 

varieties. (1) Low resP~Dslv. val'ietl~s are interior in 

their capaclt~ to produce carbobvdrate or (1i) although 

they are not Interior in carbohydrate production the, consume 

more oarbobJdr~te in the. growth of plant par's other 'haD 

ears thelrby decreestDg the.amount of starch to be sto.ed. 

He hoWeve. concluded from his earlier studies ( Osada aDd 

MUJPsta 1962 a, 1962 b ) ,hat the tll'st ODe was lal'8el), 

res.poDetble tor dlfter.ences 1ft nlt.ogen wesponso. 

~he carbohrdrate metabolism of a b11h nltrOI8D 

responsive lAdies va!'t"" IR.B 8S compared '0 some low 

nltro"eD responsive iDd1ca varieti@s has been ,geeD'lv studied 

at 1m ( 196'1 ). Heavy application of nitrogen lowe)1eCl 

tbe ,otal suga. and starei'! contenl 1.11 the lMf sheath + 
culm of the low nltlogen reeponelve varieties t@ a I~eater .. 
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depee than 18.8. ~he 98Stletal difference ill .rbobydl"ste 

aocumulation as atfee'ed by nltl'ogeft .. applICa'ion was more 

marked in stsreh than 1D total sular. A o1oee reiaticnsbt.p 

was observed between the starOb content of 'he plant at a 

higb nitrogen level aDd plsnt t)'pe. It was coBol_ad 

tbat a blgb nitrogen level could be used as'e bioChemical 

pal'ametsJ- tor the bigh .Ill trogen l'esponsl veness of rlce 

.varleties.fhe above stud)' also indieatec' 'that in 

lmpl'end VSl'letles such as IS.8, more than BOJ of the 

pala stareh comes f.om 'photoslB'hesle af'er tloW8l'lng, 

•••• 
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MATftIAtS AND METHons 

A potoulture experiment vas conducted with two 

high l1eldlng varieties. IR.8 and layasD4 two tall 

varieties FED. 10 aD~ BBS., 2 duPing rabl season of 

1970.11. ~be experimental'details are giveD belowl 

M A fER I A L S • 
SOil, t 

SOibl used in ~he experiment was a surface 

soil (o.G") alld was collected 011 5th lawaI", 1910 f:rom a 
of ' , 

cultivated field/village Bhara'ipurunder Pipi11 Block 

of pUrl District. ~he village 1$ situated iD the deltaic 

811u91&1 :regioD of Orissa. the soil ws al1' dried, powc1ei'eeJ 

and passed through a2 mm. sieve. About one kg. of soil 

wes kept separai.sl1 tor the physical and OMl'lIlcal E:'Dalysts. 

Besol' of the so11 aD41~s18 are pr.sented,iD ~abl~-l. 

table.-1 
Ph1s10al aDd oilemleal analysts of soil 

i. , Mechanical aul,sis I 

a. CosJlse saad ••• 46.'14 178._ 
I). Pilae sand ••• Sa.50 , 
o. stl' ••• ,12 )f 

d. Cla, ••• 9.'16:! 
I 

t.l.~ textural class ••• saDd,. loam 

ltt, 'To'al BS.~Nlef1 ••• O.M6 1& 

tv. Available KaG • •• !SO kg/ba. 

v. Available PaOs ••• 36.6 ppm I "11 kl/ha • 

vi. Ol'gardo carboD , .. 0.90 _ 

Vi'. ,1 , .. 4,11 

fttt.. e.B.c. • •• I. 'f48/'1Ht/lOO am 10111 
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Seeds • 

:tbe seeds 01 the bigh neldlrig slld tall v£"l'ietles 

were colleoted from the DepartmeDt of Botoll, of the Col1eg8. 

~eedl1ftgs were raised in glazed pots in the green bouse'. 

2S days old seec11ugs were used for trcmsplsDtlng .. 

rhe varietal oharacters as available tIom the 

DG.,al'twaAt of BotSll1 about the fOUl' v81'1e't:es usea 111 tMe 

stud, are preseDted in ~8ble.a. 

~able.a· 
SOme of the varietal cbaracters of .10e varieties. 

• u I. 1 _ r. 

I 

til 

Za,a n~l Xi 141146 130 81.8 22.0 • .4 SUoep'lb1e . 
to baoterial 
bUgh' uloae 
aDd bo 
pata • 

lR. a Pe'e IE 110 136 84.G n.o 2'1.4 • ao. 
neeseowoogen" .. 

Pil.l0 Seleotlon 145 J30 lOS 18.10 23.480 laU stem' 
bom plaDt I'e,l. 
?:ba_lkauoa . stu' to 

baote.tal 
bltgllt. .1 .. SeleotiiOIl 140 138 140 -20,e M.38 Deep NOttd 

hem en!) 
10.1 cSroU.gh' . 
variettes "st.'aAt. 

.UI I 1 



Fel't11isers I 

Nitrogen ! 

I ~ • 

Chem1call17 pUl'e UI'e8 ( B'.ll.R. ) was used as the 

_nitrogenous fe~'lliser. Nitrogen was applied to the pots 

at three levels. 

a) 30 kg l/bectare. 

b) GO kg N/hectara. 

0) laC kg N/heotare. 

Phosphorous end POtash • 

Phosphorous in the torm of imaP04 was applied to . 

ell the pOts at the rate of 80 kg of PaOa/hectare. POtasle 

1'$1"111181' va s not applied to allY pot, except that 5., 

received trOll KH~4 aloDg with P.( about 33 kg KaO/he ) 

a. J)E'lAILS OF POl eU1..ttJRE Em'PERIMmll • 

Glazed pOts heviDg 10 k~ •• psett" wore cleo ned 

p~operlY and the holes were closed b, lUbber corks to avoid 

leaklDfh a kg of soil were taken tn eaCh pot. '9I't111091'6 

were applied to each po' as, e basal dose tn the fona of 

aqueous sOlution. IS day old seedling.s foUl' S.a Dumber wre 

t,anspltiAted 111 eacb individual pot. Atter eo doJ's two 

seeal1Dgs were upl'Oo'ec1 and bun led tn ,he same po'. 

the usual cultural practtces were adopted throughOut 

tbe experiment ... pesticides were lIsed. In the case of 1nse.~· 

attackS ln880t. were bu.d plcked and killed. 

a. aPB.RIMm1l~r" DEtnON • 

DpelimeDt W~~ laid out in a completely lamloml,s" 
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destgn, with two replications. Bach replication consisted 

of 12 trea~en's i~e. 4 varieties at 3 levels of nitrogen. 

In each treatment there were 5 pets. One po' was removed 

during each of tbe 6 sta~es of sampling. 

other expertmental details are given below. 

varieties I 

V1 

Va 
V3 

V4 

Nlt.olen • 3 levels. 

•• 
•• 
•• 
•• 

1'1 •• 

. "a •• 
Na •• 

PrB. 10 

30 kg of B/heotare. 

60 kg of N/bec'a~e • 

120 kg of N/bectare. 

NUmber of replications. 2. 

sampl1Dg stages •• 8. 

4. ~NO 7:iCmn'QUE • 

samples were taken during tbe fol1~Dg stages 

01 growth. 

1. vegetative step •• 30 dars at~el' tI'6nsplaD'ing. 

s. BootlBl SURE! •• 8-4 tia,. befofetlcwel't.q. 

a. Earl1 milkY GUSe •• ., da,. at'e' nOW9l'lng. 

4. Mia &d1k1 stage •• 16 days af1er flower1nl. 

6. Mature lta,e •• Harveating stags. 

'or the vel@utive stage 'he aampllDg W8 done Oil 

the same date, tor ell the varieties. However,from 'he boo'tDI 
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stllge onwards, sampliDl ws d@De in differen' dates tor 

dttfe~eDt ve~ietles, as the tour varieties came to these 

stagGs a' dlttol'ent· 'be. fbe sampling time 1'l'om b@@tiDg 

steg. onwa~ds was tlxed b7 external appearances of the 

plaDte. 

III each sampling da, both the plan's of a 

pot were removed t:rom above 'he ·0011 surface with the help 

of s sha~ knite. 

~be sampled ~J'ts weere taken to the labonto17 

WMl'e the base of the plants wrEt washed properly b, the 

help of cU.s'tlled mter. After washirlg, the excess watior 

va a wiped out gen'ly 'by the help ·of a t11te1' paper. ~he 

tol1ow1DI plant pal",? were sampled tor st"d,. 

1. Leaf t Leat blades only. 

2. Slam ,the entlJ1'e plant exolucH.ng tbe leat 

'blades ana peDicles. 

a, (btaiD t Ilce s8slis wi tb husks. 

The separated plant pa""S wel'8 weighed .,a1ok1y 

aDd thell CU' 18'0 small pleoes. A wel,bed amount of tho 

pal"" we t.mmeraed in hot 'bol1lll1 alcohol which was taken 

1D a .meal flask. !Vel')' etto~t was taken to reduce to .. 

miutmwD the time takeD hom the removal ot the plants 

from the pOts '0 pu"lAg the plant ,arts to the hot alcohol. 

file mou.'h of the flasko·were 0108ad ., the help 

of ,.lvthene ,1eces end they were stored 1ft a l'etrlRGl'atol'. 

A portion of the plant ,..\18 was weighed IbmltanlOual1 llAto 
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a moisture box to. c1eteninat1on of moisture. 

C B E M leA' L E 8 X I M A ~ ION S • 

fotal carbobrd~atel 

~he dlttereQt plant parts which weI'S taken tor 

the determination of moisture were powde~ed and passed 

through eo mesh sieve. 200 mil 01' powdel'ed plant samples 

were taken 1n a ,nex tube and 6 al of 0.' C1\!) HCl wal 

added '0 1t. the tube was cov9J'ed 1008e11 by Q glass stopeI' 

and placed tn a botling watsr bath for ~. holUs. the 

conteDts of the tube were then cooled neutralised with 

6 (I) RaO! 8nd ttl'ered. 10 the t11t~a'e one m1 of 

aatu~ated neutral soiuttOD of lead aoetate was a~ded. 

t:he solutton was agalD ttlu:red lrlto a beaker contalnlag 

sodium oxalate. A white ppt was tormed 1D the beaker. A 

tewmore drops of sodium oxalate solution was added to see 

that lead va's oomplete11 ,1'801pltated. fhe ,pt. was 

tl1tel'ed 8Dd the ole,a. ftltrate was made up to a volume of 

15 ml. BedudDS sugar we esttmated lA 'his sOlu'lon b,· 

'he Sbafte. • somogt method as ctescrlbed in A .O,A ,C. ( 1965 ). 

Sbatfel' ., somo811'. method I 

[5 ml of the aliquot was taken 10 a ppea tube 

aDd to it 8 ml of Shaffer .. somolJi carbonate. SO l'88pn' 

was added. fhetube was covered 1000811 'by 8 Blass "opel' 

aDd placed tD II bolling water ba'th carefully without any 

agi'atlou. file tub. waG kept in bOlling .ter t01' 15 mtnute. 

2" tube va •• emov" .retul1J witbou' 811tatloD. to a wire 

bask.' and l' we. ,1Ioed 10 NWDI wa\er to, 4 mlwtea. 
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Whe glass stoper was removed carefully and a ml of 

( KI • Ita C20,,' Iodide - oxalate solution and 3 m1 of 

2(1) yo" was added carefull, tc the tube. fhe tu'be 

was placed 1ft cold water bath tor 6 mtwtes anCil mixed 

thol'OU~h1y so that all. C~20 was dissolved. fhe cent_ts 

of the tube ws f»i.tl'ated with 0.006 (ft) NamSa03 

(SOtilum'htofJUlpbate solutl@D) umg stel'ch as an lndleatoz-. 

Blank 'ltratlons were dene in dupl1~te v1th each set of 

estimation w~re 6 ml of distilled water was clarified 

with lead acetate and lead was pl'eolpitatad with S(Jdium • 

oxalate .. F!.Ml1, all the stepo of Shafter •. somoG'1t,&9 . , ' 

method weregoae tlllftugb aDd th$ l'esul'inS! s01u.1iloD was 

tt.tl'tA'ed against '0.005 (N) sodium thiosulfate. ~he 

dlttereDoe between the, bla" value end the sample 'ftlue 

was used to calculate tbe amount of .eduelnl sugar from 

a standard curve. 

Standard curve tor redUciDg suga.s • 

" numbe. of stenda.d solutioDS were p~epared with 

A .R. Irade dexUose. All the solutions were olarified 

with leadacetate end thG~ lead wae p.eclpl~ed with sodium 

oxalate 9S desGibed before. file t1Dal volume of the 

~olu'ioDS were ad3Usted so that they lave concont.atlons 

of 0.2 mg ...... 1.8 m3 of dextrose tor 8 ml of \he 

,olution. 

5 101 ot each, 01 the atsmdal'd solu'ions were 

taken in separate ,,,ex tubes. 6 m1 of aietilled water w_ 
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taken ira two of the P1I'ex tubes. io each tube Shatfer • 

SGmolyl carbonate 50 reagent was added and the p~oceda~e 

aesc~ibad bef@l'$ was followed. lhe differences between the 

blaDkaDd the titration value of the different standard 

solutions were ploted against concentration of reduciDl 

sugal' in 5 Iill of the solutions. !he amount of reduoing 

sugar ,J.'9sent In the plant extracts was estimated using 

tbe above standal'd curve. 

'lco~l soluble carboQyd:rate , 
\ 

ihe Mmple whlch were kept in e~ alooho1 

were homo,.niaed in a wal'iDg blendel' tor {2 mlnutes and 

tben tiltered 'hrou~ two layers otmusl1n using a filter 

pump. ~he wesldues lett OD the muslin was transferred to 

the blendGr and homoleDised tOI' the second time with 8_ 

alcohol. fhe homogeaate was fl1tel'sd tbrough the same 

muslin used bet01'9, wltb suctton. rhe combined filtrate 

1'1'Om both the tl1tl'stloD8 was takeD in & a60 ml 

volumetric flask and made UJ)to tbe volume with 8~ 

8100hol. ~he volume,nc flask: was stored 111 a refngerator. 

M ml of clear alcoholic extrGct were evaporated 

1n 8 "flash evaporatorll to drive ott the alcohol. the alcohOl 

tree .. 'r80ts we •• used for the estimation of I'sduolDa, 

DOD l'eduelng, on total soluble lUgars. 

Estimation of "duclag BUls. • 

J:he alcohol bee _tr&ct was uken in a beaker 

aDd ,laced la bellini water bath tor 3 "minutes. iMn 1t we 
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0001e6 clarified with neutral 1@s6 acetate ana mads tree 
of lead witb sod1um.oxalate as descrlbea UDde~ estimation 

of total carb@h,drates. Reducing sugar was determiDed by the 

Shafter • SOmo~. S micro method using the stilllilarci rune 

prepar@d unde. the estimation of total cs~bobydrate. 

Estimation of total soluble sugar 0 

10 ml of the ola rifieli solution pr'epered tOJ! 'be 

estimtloD of !'e~uoirl~ SlltJsrs were taken IIll a 1M ml bealte~ 

and to- it 5 ml of S (I) Rei was added. rile beaker was 

covered ·'b1 " w"* glass, and placed Oil a bol1lDg watel' 

beth at eoOe to. 10 mtrmtes. fhe beaker was stlriec5l 

oees slob.811,. fhe 'beake, t'llrl s cooled to l'oem temperatue 

sad neutnllseci tdth Ii (if) NoOK udAg bromocresol peeJl 

.as an indicator. ~be actd colour of the l.od1.'01' was 

adjusted by using a (N) "gS04. rhe volume was made up'. 

fS ml. " ml 01 this solutloD was used to determ1ne reducing 

su8a~ b, the method followea to to,a1 carbobrdfQte 

eet1matlon. 

steDda~d curve for non reducing suga~ I 

A separate et®f1dard auI'Ve ,wes used t01' estimation 

of Don .eduolag eu~ar. Standa~d solutloD. 01 ~"o8e 

(A .B.tS.D.B.' w".e b1.d&'ol,,8ed 1A the slmtlar -1' as the 

samples. Dwtnl1Md cmtl l'educing auger in the h1dfolJsa'~e 

we~e determined eK&ctl1 ta the ~e way ~t desoribed tor 

'otal ollfbobydrate. , ataDdard cmrve Wil ttl'SWI) wl'h ml of 

lodium tbiOwlphat" in X-axis aDd CODcen\r~tt@D @f r.~o1Dg 



, . . 
sngal' ill & ml of tie hydl'Ol,sate'lD the Y.axis. 

Estimation of DOll .edU~lJlg algal'S • 

: NOD .edD_1lI _p~' was cal.lated b, 

SQbs'~ao~laa .edactng·saga~ from tOtal soluble smaar. 

BOD l'ectuo1Dl $UPI' .' ~o'al soluble sula. .. nBaOiJlg -isS' • 

•••• 



RESULTS 

AND 

DISCUSSION 



IlE~S AD mSCUSS%Ol\T 

7:he l'esulte described t.a the tol;Lowtlll pages are 

tnm a po'culture expe:,lmen'. whlah was conducted durlllg IIsbl 

season ot 1971. the eo, growth 'was Ilo:rma~ allCl the olbla'lo 

001ld1t1011 was DOt dlftereDt tHID _thel' 18ars. lotal 

oal'bobydl'ate. soluble carbohydrates, l'eduo1ng alld DOll l'edu~DI 

SUl81'S we.e de'el'Dl1Ae4 in the val'ious plant part. at 

dltte~eD' growth stales. A numbel' of Il'owth oba.aoters of 

.. the foUl' 1'10e 'farie'les used lD 'his .'ucJ, WI'. al80 

obsened. &8 deSCllbec1 betol's ( page eo , the fOUl' rice 

V81'ieties 1Dcluded' two high. J'le1c11ng '98I'ie'lea lB.' 8 8Ild lara 

a.d two tall ftl'letles, PlB. 10 &Dc! DBB. 2. !he Dl'l'ogen 
, . 
levels at wh10h they wa.e grown weI'. SO, 80 and 180 kg 

If/heotal'e • 

• tteo' .f Jd. '1'0,. _aunnl Oil ~ pow1;h obaraetel's • 

rbe growth chal'se'el's studied at 8 Hliro~eD levels 

and at dltferen' pow'll stages we •• as follows. 

1. Weigh' of leaves. 

I. Wellla' of stem. 

8. Leaf/.t. I'.ts. •• 
4. Wel,bt of _r". 

S. 1000 l!'siD weight. 1000 lIeRel weith' ,,114 . 
.. al~elD8~ r.'io. 

LIIAP WIlO. • 

2:111 0YeD d:q welp' ot leave, .p,ea884 •• amlpo' 
. ( two .pJAII" , .f. given sa table • 8. 



• 3C e 

~able-a a. 
Weight of leaves ( g/pot ) at; veletatl ve stage ( 30 da,s 

sItei' 'l'aft8p~tlDI , 

"PI" 81'e ., 

IAYA 

IR.8 

Pli. 10 

BDS. I 

a.16 4.80 

a.ao 4.90 

1',. 1.&8 ., 
1.tO 8.10 

, 
• , 

teble-lo. 

, . . 
I Val'ietal mean , 

4.so 
4/" 

e.G' 
3.88 

_. 

, . .. 
I .. t 

Weigh' of lenes (she" at 881.'1, mt.lkJ ateg8 
.' .I,' 

IAYA I." 
3 •• 
1M 

BU. a· l.fII 
.• 11 IUlSa.II.,. 111 

til. 

, T I 

I • 

• I 

. F 

8 .. 0 
I.e? 
t •• 
3 •• 

III • r 

I • z 

1 , 

I I 

• Varietal mean 
'0 

, " I 

1 1 •. ; 1'."111' '1' 1111 

PI' •• I I I. I II. • I I 



IAYA 

1ft. 8 

m.10 

DS. ! 

I 81 I 

~8b1e.a 4. 
'Weight of leaves (g/pot) at mid mtlkr slage 

• • 

.1 J 

I 
I 

.J 

Ife I 
I 

• 
4.11 

~.It 

~.as 

8. •• , 

table-3 e. 

. 1._ J. 
Wa I Yal'ietal meaa o 

6.92 

7.81 

.3.84 

.'eM 
• II •••• 

'6.10 
• '1 

Weigh' .f leaves (lIP." .t hanestlDg staRe 
• 

I 1 I J 

"I'ee 81' e " 
I 
I 

1'8 'Varietal mean • 
3AYA 

IR.8 

P'lD. 10 

BBS.2 

•• 60 

4 . .10 

~.oo 

fl," 

8.84 

. n,.'s 
4 . .43 

6 .• 76 

• • 
S.&i 

-, .. 
a ... 
4 .• 16 

'TT • J' • 

I • 

11-

1 

• 

• 

[ B 

• I ., t. • 1 [I 1. l . g I J. . J. t 

I' 1 •• senod' hom ,he Table ..... ,bat wetgh' of 

leave •• f the· two blah ,s.elc1lD1 ~l'le'S.el ana ,. 'aU vade'te. 

a' 'he "e88'9" ve eta.. ( . ac da,a .nel' '.al1aplantiDl ) W8n 

DO' muab 41ftered t!'Om 01'lO eno' ••• Ho,,"'" the dlff.na.e. 

be'weeB bilh ,..1._ •• '." and 'be tall 981'1.'108 b_me 

lDOJ.8a1D~1V nld8l1' _tl .. the pewtJl of ,he p1aA\ (Ha.l a.). 

o 
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With 'he iDcreaae 1" • application tbe leaf .elghts of 

the bigh l1eldlng va.-let1GS tn.eased considerably as. 

compared to tha tall va~let16s. the maxlmwn cU,ff.J16Jlces 

be'weeD the tall "81'1etle8 and tbe hlgh :vieWing vanetlee 

was observed at barvest. ,%\ was also observed hom (F1&:.1 a , 

tha, at N1 and Na levels the leat weight of the tall varle'las 

deo~ea.ed 110m vegetative st8~e '0 booting stage,-Where as 

the •• vas an increase tn hlghyleldiog va.letles •. ,' Na 
levels tbe dac.ease 1ft leat'weigh' t~om vegetative to 

booting stGI8 wee obsened tor PlB.' 10 but IlOt tor DBa. 8. 

fhe leatwellh' ofb1«h yteldlDl varletle"bowever increasod 

oonsiderably from ve ga'" '1 ve to bootiD, stage. Iffec' of 

al.'"gen m81lU1'1A8 OIl iDeJtease t.1l leat dry weight ot 

val'letles dlfredal iD thell' ,D1'l'og8A ,.sporule has beea. 

studied by Baba (1981) and f'8Uka (1966,.. Bo'h of them 

obsened ,bat -he 'low ral'I'O~8D I'eaponse V81'1e'lee have more 

leG"es ., ea.l,. II'O"'h sUgGS, when 'here Is lDuea.se 1ft 

at'rogen _nul'1n,. It 18 observed froID (Tsble-3a) that at 

'be ve,.tative stale the leat weight-.f the tall ,'I9J1.etle8 

were ,,'0 'Mil 'he hlp )'leld,.,. vanetS,e •• at !ill aDd N, 
:' , ;; 

levell, but ,he dttter.ucel were 110' v.,.,muob at "3 level. 

fhe mEudmum 41tt.,.enoe lfl leaf welgbt waG however ob_rre4 

at _"e8'< table". ). lhe obsenGtloa, ot the 'apallEtse 

wo~k.r were based malnl, Oft oompaJi80D between Japonl08 

aDd tadlca va~te'teSt " •• 888 811 the tour wdetles used 

lD 'he Sbdy we.. gdlea vadetleG. It he I al"9~' b •• 



.38. 
Gatablt.heel that ,he high nelCilq dwaft' vGl'ietles lB. 8 

• 
8ftd 3ays abSOl'bed moite nlt..,gea at the vegeta'tve stage 

tUIl tbe tall varieties ( 1m 1986 )( JaJ8k 1970 ,. 

fhe abo"e ob""ations are contl'szty, to 'the t1n61D1s 

of Baba ( 1961 ) .-a rarw. ( 1964 , • 

• IM teO. I 

fhe a., weight ~t the _,ems of tho tou 

varie'See at t1ttf~l'eJ1' P'Owth stages ,al'e atVeIl 1aI !able-4.a-e. 

1&))18-4 a. 
lfelp' of st_ ,( !/pot) e.' vegetatl ve stage ( Ie days 

aftel' '.aasplant Iq' , ' 
u 

:,lS ~ .~i.eP, I '1 
I t , 'II J 

IA"fA 1._ 
!B. I, ,1.42 ' 

m.,lO. a.,. 
DI.8 847 

, g I , ,. , , L I 

Ui "Olen Il88Il l.iS 
1,,1' I , 1111 I 

• I 
! , I 

V'H'. 'a e, , If 2. 

II u , ,- ~ ,I 

111"1& •. " 
II.. • 6." 
PlI. 10 aM 

,. 
0 la • • • 

a." 
,.1,98' 

4.,rn 
3M 

II III a I 

a.u 
I 

' , i Iii 

• I. III I • II JJ 

I 
•• all .• 

I_ee 
e.'1S 
8,80 

8.41 

J 

IS I Vs,letal ~~D 

• r PI 

3.ft 2.-
3.11 a.a? 

."1 3.e' 
4.11 '3.&4' 

.. , .. L _ 
11 • • L 

4.21 
" lI! • i • I ,I_ 

., t1 • I .B ,. II 

'. nl tI. J, J I U, I 'u 

11.10 ... 11.,., 9.0'1 

a.a& 6.07 

'.11 1.11 

x 

15.4 

I I Iii 

.,1 

ILl I •• 1 ' 

,b I 

n I .• J 1.. J I ' f 'r £ 18 II! j &, I!. 1111 1 i rr~i. 1 I 11'1 I ,f lUI. II. I • i, III ,. I II' I flD I ; 'Ii 11. .. tll 

, .. , ~ ( ',' Fl ' I iii .Ii " , g ~I' 11111111 'Ii I II, 



• Sal • 
7:able-l o. 

Weight of Rem (g/po't' at eal\' mUk7 stage. 

"Hlpa I 11 , 
Wl'. I Wa • va.teta! __ 

8· G'lI I 0 ,. 
.1. ; 6 

. ZAYA eell 8.ao 13.''' 8 •• 
lB. 8 B.'S 10.16 13.8.1 10.16 
PfB. 10 4.17 '7.21 16.81 9.40 
BB8. I 6.64 '.43 10.88 '1.98 

I .' , 
11'"181& meaD 6.'11 ,.ft 13.11 

11 

Table4.4 a. 
Weight .t .,. (Iho" at mld ms.1kv Stage • 

. 61 I F 3 I ; 

iIJl:" I • N2' 0 la 
. 

• vaJ'te~l mean B ,1 • , I 
. .1 I I e . I ., •• I lIB , 

"11A1 IAYA 1.'19 9.01 8.M . 
lB. 8 ',.41 9.01 . 14.3& 10.28, 
PiB. '10 ,a.89 7._ 10.81 7.so 
DDS •.• 0.15 .u.as 12M 11.08 

II Jl • F 

mitl'OI-ell meaD . . 6.67 t.u 12 •• 
II f II . .F 

. . , . p .. II La , • 11 or I. 1 

1(1)18-4 e. 
Welll'd; of _.,(8!Po" at Ita •• t,,. (Hal'veat, 

. d .. .. i 11 1.1 I • I I 

ttmp , '1 0 II. I It o val1.et81 meaft 
0 . .3 I 

. , 

• f 

II 

I. 

.... 

. Jt; 

j T 

b 

L I L F IF Ill. _ II F T 4 11." E d •••• r I. 

IAYA' 8M 6 .• _ 11M '.M 
XI • • !I.n 9.41 .'10._ a.-
PlI.·1O 6.80 , .. , 

8.14 6.46 
IDS. I "6.14 8.f4 ".II 6.96 

! . b Ii .' ... 
I fi J II •• ,. • = 

lit. _ 

. Ili'"a- meaD 6.65 1M 9." 
II • I I I I II I I . • .i • I • F ; "I 
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It is obsened INm ~able .. as well as 

(r1;.1 b.) tha, the weigh's of stems of the 'all valle'lee 

werG more tban the blp neldtD8 vas-i.tles at the 

vale'atl va stage, 'fol' all Ute 1~ve18 .t n1'"le.,. mGaubl. 
• • I I 

" _basque' growth stales the 'weigh's of stems of 'he 
• .... • II 

hilh rtelftng vad.etie. we ... fJllequea'l1 mol'e 'hall ,be 

ull vea-ie'lee ( !,able.4, ~S.8.1 b .• ). I,houp it is ImOVIl 

that tau yadetles have l_el' stems _Ct heaoe dye 

tDol'eas$c1 st. dlJ' welgh't the lol'f!Cer lltIIDbe. of 'tIlers 

pMdu.ce4 b,'be bl~ rteld1Bg varietles _.t1mes 

coatflbu'. to a ld.lh.~ st_ .», wet"" .r the hllh 

rte141ag dwarf 18.1etlea. 
. . 

LBu:/StEH U1:10 ~ 

Leaf/stem l'at10.ot the 1~ val'letLe •. ar. 

Ilve. ib table-l. 
. . . 2:al)le.& a. ' 
Leaf/.'em "'to .t veleta'tve stage ( 3C ",.8 

after t.aa~1aD'tag ) 
i r • -

.'eea ."-'T , ~1 • !I. I 'I a • Yalt.etal men , , 
. II. I I r 1.1 • J I ... II. 31] 

IAY&. OM 1.11 1.01 14-
II 

• • • l~O 1M i •• 1._ 
, 

m. 10 0.- O.ft 0 •• 0.81 

DBI. I O.it 0.11 O.Sf '0". 
: 

.j di '.1 I- I XI . d . I 1 r II II. III • . ... n . r 

If' '"seame.a 1.- .1.01 0.-
II:' . .1 Ii .r 11 . I I .11" 1111 n , i , I •. F' In 

11 

h. iI •• 

.1 :y I. .• 

, 



3AYA 
IR.8 
!'lB. 10 
BDS ••. 

lAYA 
IR.8 
PlB. 1Q 

BD8.2 

.. n 

IAY6 
tR.8 
Pli. 10 
DS. a 
• I 

r II 

L L 

• sa t 

~able.s b. 
Leat/s'em.l'a\10 at bootleaf sta~. 

o • 11 I • 

0.61 

= I 

• I 

~able.s c. 

a.sa 
0.&1 
0.42 
0.80 

--

-• Varietal meSD , 
O.M 
c.a 
0.45 

0.61 

Leat/s'em "'10 at eta.l)' ml1k1 stage. , I Va:rtatal meen • 

1 I 

I II ., I • • __ • U I d 

$ " • 

labl ... d. 

eM 
0.81 
0.46 

0.41 

0.47 

0.&1 
OM 
Od' 

• II 

Leat/ltem Rtto a' del milk? .tage. 

I o 
J I 

I. 

0.&7 
C.sl 
0.a7 
0.44 

" 

... I I 

, 
I 

o.aa 
c.sa 
0.-
0.69 

. . .. o vsrie tal mean 
I 

o.sa 0._ 
O.H 
0.43 

•• • I I u. n ,I 

.. 

" 



• a'l • 

~able-S e. . 
Leat/stem ratio at Maturit, (Harvest). 

bd d u. 
li'ropa • Nl I I • 13 I Varietal meaD. 
'V81'1e 'Y 0 I , I 0 

• 
3AY' O.M 1.0& O~'14 0.87 

IR.8 0.81 e •• 1.14 O.Be 

!'lB. 10 0.- a •• OM Odl 

DBS. I 0.- 0.87 0.'11 0 •• 
F • 

&1'l'ogGn meaD ,0"2 0.6? 0:,., , 
.. • 11 , 1 I • • d • 

I' 1s obsened tl'om tbe ~able.s (i'lg.g'a.) . . . 'ha' the leaf/a'em l'atio of all b varieties deol'ealed tl10m . ,'. . .. 

V81ttat1V8 "0 booting stale. At the post tlowerwl powth 

.taiea the leat/stem ratios of the'hlgh Jieldlng'varletles . , , . . 
lDaeased OODS1~erablJ' a'. all D1tl'~leD levels, Ibe loaf/stem 

.atl0 of tall Varieties durlDl pOst flowe»tng sta8GS aid 

Dot 1mp1'O"e at Nt level. A" JJg ai IS levels 'hougb there 

was ta.eale ill leat/stem ,atios of tall vallletles ,he 

values were geD81's11, lowel' ,han the high ,s.eldt.1lI 

val'letles. 100 Rtto of photospthetlo to Ilon.,ho'oapthe'lc 

ow •• " (,IB .a'lo) wl'd.eh ~s 8iml1a~ to leaf/_tem ~e'lo 

was d.'embed .. , lUI (1987) tOJtl "'- nee varieties II. 8 

aDd pete a' the 98g8""lve stale (. 40 days attel' tUftGplaD'D, , 

a ad' a' flOWe"lq. J' va- 'o'blel'ved 'at 1m that ,~ pIN 
.• 8tl08 were hllMI' at the "pta'l" •• '888 bd became 

lowe. atter lB'emode eloqa'lon. HOweve' lB. I malA'Quaa. 





• 88 • 

'he favourable ./U ra'10 eveD atter iDtarDode eloDgatlon 

bu' that of "Peu" beoame unfavourable. the:.i0 o'bsene'loAS ' 

ere eimitsl' to the observatloDS described above with 

I'tUlpeo, to tile leat/dam 1'8t10 of' IR. 8 od 1618, 

as oompsl'ed to PlB. 10 and DBS. ". 

StRAW waG. I 

~he s'raw (leat t stem) weight of the foul' 

va.letles in differeDt I.o~h stalGS are glveD in 'he 

Table" 8S well as 1D Fig. 2(b). 

~able.e a. 
Welch' of stl'aw (I/POt) at vegetative nsge(30 dal'S after 

. ' '»aIlGplant1lll). 
I 

I I • F 11. I • 

I"HIY I If! I Na 0 !fa • Val'1e~l meall -an-,. • • • I • • , 1 • r • 
:rAYA aM 6.S7 ?G9 8.71 

IR.8 8.11 4.11 ',.sa 6.1' 
PIS. 10 ·8,19 7.8S 8M 8," 
DS. I 4.ft a.GO 9.01 6.78 

I I I I I • I r I ill 

HS:'I'OIGD mea a 4.ea e.os 8.lI 
• • I • I 1_ 1 I - II 

la'ble" 1t. 
welsh' .f .',aw(IIP.', 'at boo'iDa atage, 

I I '1 • I I • I • .1 I-

I ... I 11 I la I I. I V8.iet.l meaD 
- I •. • p • Q' • 11. J , • ( I • 

:raYA 10 .. 1-6.80 IBM u_ 
la.8 8.eo 21.- ».IS 18.M 
PlB. 11 I" I.- 11M 8,'" 
BlI.1I 8.80 1.&1 1I,M 0 •• 
II . I . 1.1 . 1 1 .. .. • .. I . . I •• 

a',.pn _ • , .. n •• 11'-
II • I . II •. lUI I .1-1 • I . I •• III . I ; • I '1. _. 
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~able" o. 
Welght 0.' atl'8W (1!Po" atearl1 mS.~ stage. 

I . I' b 

PSHIID I N1 • 81' e " , 
JAYA 9.M 
lB. I .1O.OS 
PlB. 10 I.oa 
BBS.2 . S.21 

• I I I 

m. tJlogen _an a.88 

•• .1 I I 

IHI. I 11 I 
I b I III I I • • I , 

IAYA t.sa 
lB •• 11." 
PD. ·10 8.M 
BBS.8 :&3t12 

I I I I I 

B1'",ea M_ 9.78 
~. I I' 

I d I 

II 'fossp t 91 0 
'01' el",O • 

. I HI IFI L I •• 

lAY A 
II. 8 

. PlB. 10 
BDl. 8 

II I )I II 

loa 
e ••• 
,.so 8.,., 

liuogea 118.. 9.01 
II I J "[ 

L I 1 • 
WI • ·a o vane'al mean 

I • I • mn 

9.'70 ac.08 18.01 
15.83 10.4'1 16M 
9.S lS.92 10.'14 

11.33 16'- 11.66 
F • • II ,. 

11M 14.47 
- EI • 

III • 1 

II I '8 ',al'le'al me_ 
I 

I ] . 11 r I 11 r • 
13.10 17.- 13.M 
14.«"1 a.eo 16.81 
1O.JS :LiM 8.11 
1'.13 19.'19 16.?1 

I II al II I 

21.11 U .. 
• , I_ • 

I. 

I 
id F. -. I' I 1 • I. • I 

'8'10 tWiI. 
lS .. 
10.U 
lO.U 

20.10 

".&? . .-
13,16 

• f I 

le •• 
JJ 

M.II 
16M 
10.41 
10.16 

b d tJl I ••• 

• 

• 
• I' 1 

II • J 

II 

- ltd 
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It ls' observed from these tables tbat the, 

Dltl'ogen marmrlDg lDcl'ease4 the. Rl'GW w81ght of sll the 

varletles substan'lal1y. At the· vegetattve Rage ( 30 da,s 

atte. traluJplant1iJc ) the straw weigh' 01 'the taU 

varieties were mo1'6 than the higb J1eldln~·va.1etl.8 at 

all :'118 levels of ~tl'ogen !naJlUr1Dl. At subseque~' growth 

.'ages tbe PNY weights of blgh yielding vtll'letleawere . 
" . , 

trequen'ly more than the tall 'V81'1e'les. At bal'Vsstlag stli:llge 

the straw weights of the high "eldin, varieties we.a 
. " 

W'l1tom17 MIMa- than the tall varictl<!s at aU the levGla 

01 III il'ogenmawl'iD«. 

~he ab~ve ~esult"s caD Dot ,however be ,oompaNd 

witb ,he 1"1'81 HS8natiOl'l ( 1m 19es, AteMP 1965 , that 

there Is d.a.ease -in strawwellbta of tall varletles with 
. .. 

the tnonase 1. Ditl'Ogel1 maBUdDg. ~hese results 81'e malnlv 

baaed on tte1d studies whe.e the iall varieties lodged at 

. hlghe&' leve18 .f blt"gelhHOW~eJl ta the ,resGnt 

S.Dvenllst1oD 'he plaats powa 1a the ,ot. were give 

adequate .Ppons, so that the1 dt.d D.O' 'lodge even ta the 

highest level 01 Jd.'Ngen 1It8.IlUI'hI. lbie ,.o1)8bl1 "saul'e4 
.. .' ~ 

So the lnoJ'leae tn str8w welght. of the tall venetiel 
.,. . . ~ 



fa'Dle ", a. 
thousand grain weight (I) 

em" I III t 
I 0 

• 
IAYA ..as 
la. 9 M.?6 
Pis. 10 18.0& 
BB~. It • .as 
z 
Nttro~eA IIGSD D.n 

J 

'.I'let, 
11.'1'0188 

In'e'80'10a 
I a • • I 

.1 

m' t 8 • 
as.91 
M.H 
10.11 
2it81 

1 

14.11 

H8 

Ha 

saM 
• .as 
IC.M 
• .aO 

M.M 
• 

SE(m' 
0.218 
C.1I8 
0.aM 

• B 

• • 
01)(0.0&) 0._ 0._ 

I • 

I. 

•• id.gDlftoaat ., 1 f level. 

sa1tle , b. 
~bousaad kenaI welgh' (., 

I • 1 • I • I • 'IP. I 11 • "e I If. I Yarletal me_ 
a 8 ., • U I U • II I R. I rn •• I . _I • I , .1 

"YA 21.90 •• 11 .... 11.48 
la.8 11 ... ... 1I.a? 81M 
m. 10 14.n 16.41 ..18.ao 18 •• 
BBl. I 20.01 ft.SO 21.- al.11 

.11 , I I .• I I. • I ::1 I I --IIltrolen meaa 19,61 8O.ft 81.4' 
I U II I .' t III • I • • • 

talale , o. 
ClHlD/keael I'8tio 

• II •• I . III I 11.111 .. I. I • II •• I I .1 • • U • 

BIB! 11. II I_ 

·1 0 III 
, IS I V~'~8'~1Imeaa I 

I' I I. 
:rAYA 1.21 1.11 1.11 1.18 
II. B 1.18 1.13 1.13 1.U 
PlD. IC 1.17 1.mJ 1.11 1._ 
BBS.a I,ll 1.!O 1.D 1,M. 

'!I I • 11111 ." I nll •• I".1 . I ! 'i 1111 I ; I I· .. II • I lUI III . • II .., Ii •• ~. 

Ji're«_ melD 1 •• 1,17 1.18 
• J I,. "ldTPI rr it a 1 t. PI. sr .. 
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thousand grab w81gbts, fhousanc! kern1 weight. and 

Ora~er.Del ratio. 

Tbe 1000 ps11'l welgh's, lOCO 'enel weight 

and ~a1DlkerDel ~atio8 of ·the tour YsrletlGs at ·ha.ve~ 

6,e'glven in table', 8.b aDa c. 
. ., 

I' Ie o.bserved from Zable-7.8 ,bat 'be ~arletal 

difference in l0c0g~alD weights was stat,lstl0ti1111 . . ' 

slp1tleant. Witrogen manurtng inctteasec1 tID 1000 ptaln 

weights of all the ftJ.'ietles. si:pltloallt17. ~helnorease 

lJllCOC ,l'sin weight with nitrogen manu1'1DI lD ease of 

dwrt varS.etle$ bas DCt. obsened In a'rmmbel' 01 expe~lme!lts 

oontlueted It, AIeRtP ( 1968-69 ). lhese' apertment's also 

1adtcated 'hat _ grain' welgh' ill. tall vallet.te·s is Dot 
: , . ~ 

atte~ed by altiJ'opn mellUl'iN_ In tbe prGseat experiment 

1000 .I'ela wellb' of toll val'1etles appeal'ed to lIlaease 
" , I' 

wl'h the tao,ease b nf:t •• ,. m9IlUl'lq,. A8 meDtlonQd betoH 

the tall valt.ties were glven adequate SDpport 1ft the po'., 
, 

so that they dtd Dot lodge. ~b1s might have tmpl'Oved the 

'1'8B81OO8'1011 0' earbohydl'ate \0 IRill1 1'8sul'lag t.a 

Snvea8e in IllatA welght. In locJgec1 plants the "Gees. of 
( . ., 

'''8''.81008'lon is '.I'tollsl" hampel'ed. . 

fhe 1000 Ireael· welfJht ( ~8ble.' b , of the 
, 

tour v81'1fJtles also laoJles$ed with 'he In_ease in nt'rogea 

maDul'bi and appears to folloW the same tl'end as lOGO 

lrain weSgh'. file palD/kemel &,atl0 of the a "IGl'tetlea 

(fable.? 0' xa., Jave ad DBS. a did no' eballle ve'l, mu~h 



• 48 • 

with the UCft8se ill Jd.'l'Oaen IDSlnul*S.q. In case of PrB. 10 

'he.e was howeVGI' a coa'1maoua deaease lD l~ab/kel'Ml 

ratio with the buease ta Bl'l'Ogen maJ'lUIiag. IIl.ease" 

Id.tlOgea applies'loll appeal's to tn.eaae lts tea-Bel welgb' 

1101'8 'ban ,he pain we1gb'. 

Itteat ot I'll'"'!. maftUl'iD(!C on 'he cal'bolWdl'ate 008'_' 
of the leaves at. various powth steges I 

mmtJCIWO SUGARS • 

~he Nduc1q sugar content of the leaves . . , 

-expJ'essed 88 fZ on oven a.,. weight are liveD ill table e a-e. 
• • •• f 0 ~ 

. ~able. 8" , 
Be'uo1q sup. la leaf ( _ ) at 'lep'.'lve steea ( 30 da,a 
" , 's,ltel' tl'snaplaD'iDl ') . 

• 1 

'1"Hpa Dr e , I 
, r 

IAYA 

1&. 8 

PlI.lO 

BBl •• 
,. -I . 

t. It' J I· 

.vadet, 

1""_ 
la •••• o', .. 

R1 

0." 
0." 
0,.62 

0.90 
f-

J i:l ! . J 

., J ' I! I I J7. IF 

II. 

•• 

fll 0.103 
n 1 1,1) ,I . ,. • , I t I I. " 1 III •. J '. 
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~able.a b. 
Beduo1Bg sup. SD leat ( tJl , a' bootlq stage • 

. 
. iabls.B o. .. 

Reclucug -aa, lD~leat ( if ) a' eal'lpldlk1 etas •• 

s-., •• , aem) 01)(0.05) 
Vall let, BS 0.108 .. 
It'".- n 0 •• 1 .. 
. 18., .... ioll I. O.IM .. 

I I • •• I ..... I .. I • I I I I lin I I IIIII __ I •••• 
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iable-S d. 
Reduolns smga~ 10 leaf ( .~ ) at mid ml1k7 stage. 

.uSle"- G 
VQJJSr" 0 

3AYA 

IRo ,8 

Nil. 10 

DBS. 2 

81 t'l'ogen meeJD 

Variet,. , 

Rl'I'OI_ 

In'ellsnioD 

I' 

,lsepa -;I'e ., 1 
I . 

ZAYA 

IR. S 

nJl. 10 

1B1.2 
II 

• 

IlltH_ meaD 
t III 

'8,.ie" 
• 1'1'01_ 
lateRc'toa .', • I. .1 

• 

51 • :1 
I J 0._ 

0.43 

1.01 

0.'1 
• 

'O.8a 0.70 

•• 
•• 
•• 

, I 

• 
III I Ne 0 

I 
J I 

0.19 0 •• 

0.20 0.30 

0.18 - c;&e 

0'- 0.48 
, 

0.27 O.sa 
• 

F-'en 
•• 
•• 
IS 

I I ' .. p II • I , i I 

II n '1, 

Ba • Va:rietal mean . ' 
. u 

0.71 0 •• 

0.56 0 .... 

0.78 0.83 

0.91 0.'19 

0.18 
I 111 

SE(m) (1)(0.0&) 

0.010 O.1m 

0.081 0 •• 

0.068 o.1ft 
If 1. • 

.. II 

13 • Val'1etal me8D , 
U 

f).80 o.so 
0.16 O.M 
o.a, 0.89. 
0,19 0.3&. 
! n , III r ••• 

e.as 
91 • II 

n(m, CD(C.CS) 
0 •• O.ORO 
0,.011 0.0&' 
0.014 -

I I , 

•• 

n • 

I I I. , I II II I I ;1 •• 'I I '1111 'ill 







I 46 .• 

It 1s obse~cd from the above tables tbet'he 

varlet~l dltt8rences 1a the reductDg sugar .ontent of the 

leaves were not signifioant at the vegetative stage, booting 

stage and earl~ .1~ stage but be~e signiflcant at 

mid ml1kJ' stale ~d at banest. The. high yield1ng val'1ett.@s 

Ja,s and II. 8 w~re t~ to have 1,wer fIWllltiJ-tles 

of ,eduoin, suga,s, la tbeb leaves, at 14 aaf$ atter 

flowe:r1ng' and at banest as compared to the taU varie'le.s 

PIS. 10 and BBS.' 2. 

Efleot of n1 trogeD. IMnul'il1l on I'educibg ~pr 

cont-eDt of leaves w. found to be slgD~tloaUl' a~al1 the 

IHwth stages except at early milkY s,~~. thel'~ ws 1D 

lenol'a1 a increase 1n reducing 8U~1' o~nten' of. the leaves 

of all 'he fOUl' vadetles with 'he lnaease 1D Dl1i"gGD 

lDllU1UJ'lDI partlcula:rl1 1D '1'e-llowe:rlDs -'ages. Xn ~e 

pos' floweriDg stagee a reduotion in "educing sugar 

COAteD' of ,be leaves of all the v81'1et1es, wlth increase 

in nl1ingea maJlU~g waS,fHquentl,.o'bsenec1.,var1et, 

nitrogen lntel'.ac~toD was found not. ~e s1pltl~t In eDY 

of tbe growth "~Ies ao~' at mid ~11k1 st8~. At 'bi8 

stage 'he higb J1s1dlng ~ar1e'1G8 w~re found ~o have 

allnitlcaatly lowe. I'eductag IUlal'S 1al tbel. l~ve". 

p&rlt0111&1'11 at low. nit.o,. level 88 compsl'ocJ to 'a~ 

'Variett.e •• 

fhe :reduolq .fl81' oODten' ot tbe leaves of all 

the foul' vaHetl~1 0' 3 rdt.o~en 1e\181& (exoept ,a,8 
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at ~3 lGve~ , were found to increase from vegetative stage 

to 'booting stale (Flg-3s ). The amount of lncresse was 

found to be higher at lowe. Dlt"~ell levels tban at. blghel' 

nlt.ogeD levels. Pwom bootibl to·eerlJ milky ,*a~e. 

thare was a shaS'p decl1ne ill the reduciDg sular content 

of the leavss of the tour varietles lr~e.pee'ive of 

1l1t"gen levels. 2!ld.s declbe was tounc1 to be larl". to, 

the hiah l1elc11ng WI'1.'188 tban the tall Val'1el1es a' 

N3 l"'el~h ft_ •• 1l1 milky stage to mid 1l1J.k7 dage 

some of ,he varieties showed s slight increase lD the 

.eductal sugar oontent of the leaves at 08rt8111 nt"ngen 

levels. Boweve. from mi"ml1kr 8'ta~e to hanen there was 

a nead, 4eofease in reducing _16' content of the leoves 

of all tbe tOU1' 'f8l'le'S.es. At _"sst the bigh neldllli 

'l8l'letias bad lowe. l'educlq sup!' co.nten' SA 'bel. leaves 

'baD the tall varieties at 811 'he DltroflOD levelst 

'he dlttel'8D08S bet.ltl !llOl'e oollepl .... a' low •• Jd. '.0 sell 
level. 

,. ODet role 01 lIeduclDl suga. ill the leaVGD 

01 .ioe p19nt 1s DO' kIlOWlh However glucose vld.Oh conRltutes 

'Ile ma~o. ,81" .t" l'eduof.Dg sugar. s.. obulaed hom 

,11O,08)'l1'l1e •• a8 well 411 tlOID the b.eak dcnal of 

JOlJ'88oohal'S.fle8 duJtSq ,he l'espil'atol7 P"08S,. I' ba I »een 

mentloned ear11.ol' thQt accol'dlDg to man, wl'k.!'. ( Asafa 

d Il3$SO ) _UOH 18 the primer,. pl'oduct of pbotolJll'heole 

aa well as the !nib tOIlD in which eerbcbJdntes ••• 
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translocateci til 1'10$ plan'. It has also been SUISQsted 

( Akana 1965 ,that .sue"8e 1'ather 'han glucose se"es 

as a sube'l'ate to~ the enzymatio s1l1thesls of sta •• h. 

fbRs presence of glucose in the leaves of rice plant is 

probably due to the rssplrato17 bl'eek dow of higher 

pol,saoohandes. It has beeD observed (b, Baba 1961 , ,hat 

'here is an Increase in ~espi~ation with lno~ease 1n 

nltl'OgGn ~DUJ'SDg. ~lms the elgrdfloan'ly Mglle .. qU8Dtlties 

of I'.c1uciq sugars touaa 1D the touzt v.Jlletles at Mlhel' . 
Il1tl'Ogen levele ( ~8ble.8b ad fable.ee , were ,nbablV 

of respiratory origin, besldes tbe usual .. 08 of 

pho'osp'heals wblch is also vigOl'OUS at 'tbe earlier 

~rowth steges aad iDol'eGlses with inCrease lD nl'"PD 

mamu-lllg. fhe ill.ease in reduoiDg SIlI8rs from vegetative 

t. booting stage Is pl'Obably due to an iDe"ease 1n the 
. . 

ao'ln'les of amylase and lAvenaae at 'he bootlDg stage 

as lJlC11eated " lagal ( i.96I ,. the dee11ae tD nduciDg 

_sal'8 fnm bootlng '0 ? 60,S aner tlOwel'iDI aDd fll'lal1, 

.• p'o ha",e'" (",.sa) '8 clue to the traaslooatlOJl of 

ea,'bobJc1l'stes hom leaves '0 the pain. 8S well as clue to 

u'lllaatlcm of l'ec1uclrlg supr. to. ,be 8JD'hesla .foel1 
, . 

wall m.a'.r.ial. ( lelsi 19&9 ). 

BOD &'edUotD, auRatS 1D leav81 expressed •• 

• of OVeA ." _1p' a,. Ilven in '8~le 8. 
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~abled a. 
NOft l'eduoiDg sugal' SA leaf C,r, at vegetstlve. stege 

( 30 days after 'ransplaDtiDs , 

, . . lable.o btl . 
NOD :redDolDg sugcal' ta leaf (,r, at boo'tag stale • 

. ' 

II .. d • , n 

l,tPfIIl I H1 0 
or e ., • I 

•• I d JI • l J ! i " . 

IAYA 

IR.8 

PlB. 10 

DBS.2 
•• I . 

_l"OI_ meaD 
a r I : 

,alte', 
II. tro ma 
18'_no'l.oD 

12 ,IS 
11.78 

11.&8 . 

11.&1 I. I I' 

18.a 

If t. 'II I 'VI. .. 1.1 I . 

lidS 

10.-
14.49 

18.,. 
R n 

13.18 
. F 

,.'es' 
IS 
IS 
llS 

12.36 

11 •• 

13.-
JA.Gl 

13.01 

II(m) 
l.tJaa 1.'. 
l.e'1 

18'-
11'-
13.M 

17 •• 
I, 

r I II liP 

CICO.OS) --
I 1 f IiJ T_ tim • 'loa It ill £ 1 I: U • U ., • 1M 
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fabled c. 

WOD l'eduelal _~r In leaf ( _ , at earlJ' mS.l~ Rage • 
• • I i II 

;It.2fGa ar!e ., 
, Nl I Ha I 13 I Varietal mean 

II .. . ••• 
ZAYA 7.M 7.69 . S,19 6.17 

IR.8 8.40 8.11 6.21 7.&7 

I'll. 10 10.01 9.31 8.79 9.37 

BBS·. ·S '7.41 8M 5.90 'M 
L I 

Nltitoga mesa 8.29 8.40 6.10 
I 1 

'.test SE(m) OD(O~OS) 
" 

varle" •• O.4ca 1.!61 
1'1'1'91_ •• 0.-1 1.()81 
Illtenetlen ms 0.1ea ... 

, 'tab~e. d. . '. 
ROil .eduo1Dg SU88 1' lD leaf ( ,r , at mid mllQ atage. 

I • , 0 

I I • L Lb , I Ell , 

1'·Off I 11 0 "I 81'1., • I 
i , • il I • • I "' I 

IAYA 6M 8d7 S.OS S.39 
IR.8 6M .... 7S S.Ii l.sa 
m.lO U.ss 11._ 12.- 11.98 
BBl. a ·.,.61 8.lS 9._ 0.17 
• .1 LP , I" L Il 1 , I ... U t I ., II l,n 

li'lOl.meaa . ,.sa 1.s7· 8.08 
.1 J J • A' . .J .- r. J. 111 

P.,." D(m) CB(O.OS) 
Val't." •• e.aoo o.e. . 
Wl'",eD Ila 0._ .. 
la' •• 8otlem IS 0.119 ... 
., II I I.. U I' I If I I . • II 

• __ JI ....... 
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2able-g e. 
WOD lIedDciag SUPI' 1D leaf (. _ ) S1t -'un'V (_nest). 

If I I • 

,ttf!aD I 11 .1 ' N. ., 111 , valle'Cll meaD 
-aJl-e'tJ' • a , 

I II .. .llt._ 
JAYA 0.90 0.88 1M 1.-
1ft. 8 1.38 1." o.se 1.40 . . 
Pli. 10 a.S2 a.63 a.os 3, • . . . 
IDS. f! a.e' 4.12 1.94 3.67 . 

. I • • 
mitroaell mesn 2.43 8.es 8._ 
- . -. . I I 

'-'eat O(m) 0»(0.0&) 

Va.tet, •• . 0,993 O.~03 

lilt" 1_ IS 0._ .. 
latus.lon. WI OtsOa -p' ! 

, It Is obsened 'rpm t_ above tables Uta, 

,_. 'Va.leta~ dille ... ill' DOD nauciDg '~p. cod.' ot 

the lea"., Was DOt dplneaat 'a' the p.e.tlowel'lq 
, ' 

,t8gea, but ·slpS.ttoant &1* ,be poet ,nowedag ~eles of 

aampliD1. Both ,he Jd.gh neldlq ,w.Set, bad at_flca.'11' 
lowel' DOD J'.du~ APl'8 ta 'l1eu leaves ., mtd mi_ 

na,f) aac1 ba,"~. 

B,tteet of Jd.'.o,. mal1Ul1Dl Oil 110ft reduoing 

Sugar con'_' of ,he leaves was BOt slplftcallt at 8117 or 

I I 

• • 

t .• 

, 

,he etap 01 aamp1lrig deept a' e81'11 m~1kr stae" latezraottoft 

01 ,12.,",811 with the vadet7 •• ,110' atpltleaDtila aDF 

ot ,he 11Mb "age •• 
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It 18 observed from Bl«-a (b) tha' fna 'booting 

stale oDwal'ds there 1I8S a steady and aha" deol1ne of 

110D reducing sulars in the ·leav9s of the high yielcJ1Ilg 

varieties up to harvest. In case ot the 'WO tall vanetles 

'here was a decline in nOD ~educlDl sugars in the leaves 

from bootiDg to early milky stage. but there was a 

tendency to increase atterthls stage upto mld mllkJ 

stage. Yh!s t_dene,' became more prollOUllced with the 

increase ill the nitl'OSQJl IMnurlbg. From mid milky Rage 

up '·0 harvest, the!'e was spin a decline 111 Doa l'edue1ag 

IUlars ill 'the lea"es of the tall vaneties. 

the IlOD l'educiDg sugars f.n nee plaa' malnl1 

eompdae of mOlose. the tuJactl0D 01 auc ... se has all'eady 

beeD discussed. It i& the psaimal'J' product of phot~sya'Ule8Is, 

the toe· f.Il whlch carbohydrates are 'raDalocatect 81'ld ma, 

sen8 as 8 sub"' •• '. tOI' stal'ch 'blo-IJDthesla. 

The shal'P decl1De 1Ja the DOD J'eduot.ag IUfrar 

conteAt of the leavee of all the vane'les f,om bootloS 

.'age onwards was due '0 tllBDI1.cation of non8e tnm the 

leaves '0 the pains. 

file sligh' lRHease in 80ft •• 80101 augaf con'_' 

.f the leaves .f the 'all 9srletlee fIom earlJ mllkr '0 

mid mt.1JQr stage Wh1ch became more ,Mba' with 'he lno"east 

In altl'OgeD ma.JlQllt.D8 UD be explaind hom 0 ~n.ldel'a'S.oJl 

of supp1Y and de. ad l'ela'lonlhtp. ~be 'all varietlea .whlOh 
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produoed less DDmbe~ of l~atBS probably had a lower demand 

of oal'bohrdra'es thall thell' leaves could supply. fhis 

.esu1tied 1D a tempel's!', iD_eased 1D Don redUoing SURal'S 

1D the leaves of these vanetles. DuG to bighel' DUmber of 

grains produced b, the hi311 l1eld1Jlg val'ietles the •• was 

was 8 stead, .decline 1ft DOD a-eduollll suRal's ill 'he 

leaves .f these varieties tA ,be post tlowel'lag steges. 

fat At SOLUBLE SUGARS • (aec1uolDg + NOD l'ec1uolDg , 

The total soluble sugar content In the leav8s 

.01. foul' vSl'le'les a_ 3 Dlil'OgGD levol are given Sa 'lihe . , .. '. . 

'.able 10 e-e. 
fable.lO a. 

!total. C8l'bohydl'ate 18 leaf (~ at vegetative .8'a .. (30 davs 
atter tl'osplaDilll1 , 

•. n·· I • • t i I r 

Itllpa ,. WI I -2 I Ha • val'letal meaD 
8,,-e y 0 " I 

d t 

IAYA 13M 18.16 16.16 14.99· 
II. I .. 11.11 18,17 16.69 16.87 

. Pli. 10 14.at UP'S 1'.09 16.&8 
DS. a lB.30 14._ 13.- lfI.1I 
•. I . I 

. a I - & • n. II II III . . J . I. I • 
. RttNIGn mean 14M lS .. 15 •• 

I I I I . I . I I 

fable-10 b. 
lotal ea»bohpd.ate in lea' ( , ) at iootlDl st818* 

131 I • " r II l. , 8 ... I I • • • •• 1 I Pl_ I I 

"f· I Hi I &s 0 B8 I Varietal meaa ., s e, 
I I. .] II t I I , I j , .I I 

! 

III • 
IAYA H .. oa 11.17 13.16 31.71 
lB. 8 11.77 11.10 18'- la •• 
I'll. 10 IBM 11 • .,. 14,H 14.a9 
DBI. a 19._ 11.U 16M 17.71 .. I. I 1 I 1.1 :1 I .f , r Jilt •. 11 I • 
nt",. 118M M •• 14M 14." 
._... 1 J .t, .r 7 u". I J I (LI rlflll llllYl I I •. Ll 1 lutl .... Iii;. J lIid 1m 1.11 
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~eble.lO o. 
fotal oarbobydra~e lD leat ( _ ) at e8~~~ mllkJ stale • 

II' .. 
,!!!f!1 I III I Ne I -3 I varietal mesa 
aite., , • . ! I I I d Ii 

IAYA 7,n 8.al ·8.M 7.&6 
lR.8 ' 9eSS B._ I.- l.aa 
I'll. 10 10.82 lC.D 9,.87 1O.S 
DIS. 2 8.46 9.19 6.'IS 8.13 

I. I I II 

M',Rgen meSD I.U 9.14 7.46 

la'ble-10 d. 
lotal oaJ.'boh7dl'ste in leat (I) ,.., mid milky stage. - a 

ISf .. 'J Nl 
, We • ·8 • V81'letal meaD a.-. , , • 0 0 

0;.11 . . • 11,- I IiL II • I .• I M I Ii 

IAYA 6.00 8.20 a.sa 6.01 
II. 8 a._ Sele ... 0 8.tn 
P.m. 10 Ude la.a 13.28 11.10 
Dsa. fa 8M 8.U 10..- 9,83 

I I , I ! .. 
li'.og. meaa 8.M 8.aB 8M t, 

I .I I I 

lable .. l.0 e. 
a' mawJit, (Ranest,. 20'81 oarbobrds-ate bleat (ft 

• g II d 1 • : JI •• . I • • 

fHeP,l I Ifl I Na I "3 I Vasale'al mean 
I 

II II I u. e .1 I .. I is t I ..... n 

'lAY' 1.10 1.11 1'" 1.-
II. a 1.&8 e .. 1 •• l.ea 
PlI. 10 3._ 4.08 3d1 3 •• 
BBS. a 4.21 6.sv 8._ 4.os 

I t )I X'I d I "* I. f • II UI 

ld.'ngen mean 1.73 1.78 a.-
, I I • . • • , • I • • • II I IE III 11 . II I 
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i'he :result s also a.-e ploteti in f1gure ". It 

18 obeaned frem tlllll'S 4 tbat the OMns, 1n total soluble 

sugars in the leaves of fOUl' varieties at cliffel'dt 

growth stages tol1owe6 almost the same pattern as the 

Uft :rewelns SU181'8. this Is due to the tact that 

the $ of DOll .ada.us sugar was much high!!1' 'ban ,he 1t 
l'aductog sugars. 

It Is obsel'Ved trom ibe table ( 8,9 and 10) as 

well as t.OIl ftp.Jt8 (as, lb' eJ1d " ) that at mld mlltcv 

stale and at harv~st the ra~C1QI su~ar. Don reducing 

suga,- and 'otal 101uble suSs. content of tbe . leaves of 
. ..' . . .., .. .. , .. 

the high Jieldiag'varlettes'were significantl, loWer than 

the tall vaneties ~1: all ~he Dltrogen levels. f'hls call 
:;, ., I • 

be eXP,lained t.om.a oonslde~a'ioD of.tbe I.al~straw ~tl0 

.. of the.ss varieties. It 1s now coDclusively knoWD that the 

hlgh ,ieleU.IlI varletloa have bighe. patn/stl'8W ntl0 'baa 

. 'he tall vadeties. III other •• do a lower weight of 

ve,eta'lve tissues suPPtv the ant_lea' :requlremea' .f 8 

higher weight of •• ains in ~h8 blgh YieldlDg vari.'les. 

,:rom mid ml1k1~age to matul'lty when 'be Iratl1 f11l.1r&g 
;, . . 

take. plaoe ,he lJurse. welghtot ,he .pains of blgh neldwg . . . . , 

"a"le .... ". dnw a ,reatea' QUIm'lty of -soluble susere from 
the leaveD ad in ·the ,lOGe'S deplete" the leaves w1 th 

"espe.' ,. soluble SUg8I'S. fhis .wever, does 110' 'ek. ,lace 

lD tall val'letles vb ..... highe, wllb' .f veget.a\lve . 
(l) 

'laSH' IUPpl1 ~u _'~leA' hqUil'eIlteDt .t 8 low» .1,., 

.f g.8tae. 
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~OlAL CARBOB'fl)HA~E ( ItGllcll + soluble sugsl' ). sta~oh t 

fbe total oal'bobrarate ad stal'ob coa'ent., 
the leaves of 'he tcu~ valie'les were determtDed ODl1 at 

a Il'owth stages i.e. YGgetatlve stage. bootlq stage and 

earlJ milky Rage. ~be 1'8wl's are pl'esentec31 1a !ables.l1a.e 
. . 

tor total oarbobrdrate and tables-1Ia-o to. starCh • 

d $ • ill 

t"Hf· • 11 , I If! I H8 • vartetal mean 
a. e 1 , • , 

.... • 
IAYA 68.a'1 '69.77 18.31 ft.ae 
lB •. 8 '10.68 81.se ?S •• '16.'13 

PlB. 10 81.11 '11M 80 A' 71.09 

UI.8 69M ?8.sa 71.87 ft •• 

TI. U I J IJ. 

Illtl'ol_ meaa 6'1"&2 7S.fa ,eM 

- I. II I 
.. , . , • •• J J t 

F-teR aB(m) CD(O.CS) 

vallet, 18 a.l. -
11tro,_ •• 1.n'I a.el 
lateRotlem I. .1."" .. 
•• 11 I I I , I I I I. 
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~ablhn b. 
'Iotal oal'be1W4rste 1D leaf (~a~ ltoo,tng stage. . 

• 1 • , 1 I • b I II 

ftJP, I &1 I B, I IS • 'Varietal mean 
0 , 

3&'1' Ga,M '13,62 e..69 S7,. 
lB. 8 67.91 SG,_ fadl 69,01 
PlB. 10 ..,..- a.a? 76,8' 72.19 
DS, I 81.1? 89M 61,88 69'-

• 1 . I I I • • II I I 1 I .. •••• 
11'.og_ meaD Ge,lO _.sa 68.1' 
• .1 I I . - II 

F-test SEC.) On(O,06) 
Yal'letF •• 9 ..... 7.40 

&""38D ITI . 1.o7B ... 
In'elL'(lctliOD 18 . 6.167 .. 
I. I I ... • , I. I 1 I • I II I. • I ., . 

lable.ll c. 
, t:otal carbo_drate SA leat (~ at earl1 mtlk1 stsge. 

I'.' 1· i I. I 

SAY" 
'ta.8 
PlB. 10 
DBI. It 

• 1 

ITI • 
, I 

Ilk .• III II. L 

'5.'18 
ft.! 
,-.so 
".tEI 

!I • 
2 0 

".-78.-
7S.tO 
.10'-

. .. I. 

ITs I 
• If liP' _.sa 

fG.ft 
.88,ta 

69,80 

vari.etal mOOD 

II •• 

•• 

,1 J 

• • • 

III 

• 

11 ! II I. t I . • lId .1. I'. d .... II L I. 

I I 

,art", 
.1;l'Ogea 

SM.,antoD 

I t .liNt U J 

I II 1 II!. i II .1;. .1 

... 
., 'I ' • •• al I $ I 

I L IF .. '" 
SI(m) C~(O.05' . 

l.aea ~ 

1.-1 4.#10 

fatf4l, ... 

• •. 17' '1 . [.'_ 
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~ablQ.U! a. 
~otal stareh 1ft leat ( .~ ) at vet:ta~!ve stele 

( 30 days. atter tl'usplaDt g' 
I Iii J 

,'SPill , 1\ I W. 0 Ila I "ar1e.81 mem1 
ar e ., • I I I aa 

lAYA 56.08 62._ 64.16 63.81 
IB.8 6S.4' 63._ S1.C8 ae.e? 
m.lO . 4G.aa 83.12 G.a? 84M 
BBS. I 64.39 68.18 •• M 8'1.H 

• 1 • I -... !lltrogeD mesft 52.ea 66.80 61.8e 
I . • •• 

table.U.b. . 
2001 starch lD leat ( Sf ) ., booting RagG • 

I I I • I I. m • i • ill , 11 I Ira , .. IS I Vade~l meaD • 'I II F ·F. 

IAYA 49.81 60.&0 80._ a.al 
lB. 8 85.M ss.n n.a . .-
PlB. 10 6O.Of. H.lI! 61.C8 69.39 

BBS. I .. l.ft 40.38 48,70 43.&0 
II II • • I I • • ft'"_ meaD 61.40 &2.66 ·56.ao 

.1 • - d I I • d 1., 

table.U c. 
total ."'"ell lD leat ( _ ) at 881'1, mtlkretaP • 

• 1' II I I •• 

I B1 , Be • Ba I va»leu 1 meaD . 
0 0 I 

1 , 11 • d. Jt I I' 

IAYA 61.90 -.at 81._ 86.67 
tl. I) IW.es 88,_ 66.M 6! •• 
PD. 10 ... _.ft 8I,to U,,, 
BBl. I 6.09 11'" a._ aM 

• • I II I I • • 
Si'"len meaa 61.&1 66." 81M 

'I I I I •• II I Ie I I. I .. I • 
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fhe 1-Gwlts $lS0 8M 'Jtescmtecl 1D the form of 

I(Iraphe 1n figure 8 aDd 6. It 1s observed from ~able l1-a-c 

tbat varietal dlftereace 1n total oarbohJdrate content 

of leaves was siplf10sllt at bootlDg stage. Etteo' of 

ni trogan manuring ws significant at vegetative stage and 

earl,. milky stSfJEJ. Interaotion was J'lOt sipltlcant 111 

any of the :3 g,owth stages studied. At booting stage 

DBS. 2 bad significantl, lowl' to'al carbohrdrate 1D 

leaves then tbe other 3 va1'1etios. 

It is obsel'Vsd from ,tbe tlgtU'CI Ii tbat at III 

level 'he~. ~s'Gdee.eose In totel.aarbohrdrate contonts 

of 'be leaves of the two high 11e1all11 va1'1et1e s' hom 
, . 

vegetative to bootlq stage. tbis Is p:robebl,. 'due to 
• e , • • 

redl8tl'lbut$,OD of leat oaztb0bJ'dl'ate, tc othel' llon-pl'Oduotlve 

plaat paJlts. FHID boo'IDS' '0 eal'ly 1IJ11Q stale tbelle 

was 811 1r1oreaee in total oal'bohydrate ool'1tent of tho 

leaves of both the hlgh' ne1alngWlrlette S. BOo'iDs 

. to early milkY stage is the ,edod or lntem8e eal'bobydl'ste 

metabolism. The photo$VDtbettc ac'lvlt, or ,be leaves 

duriDg 'bis pertod Is V9J11F bl,fIb ( Naget. 1989 ,. A large 

p81'~ of the pbO~.S1A'hate.D ,"duesd, c1ulDg thls period ls 

ltoJ'sd ill ,he leaves as ",ell aa .'h~' plaDt par's, althoap 

ooDlldel'able amounts of 801uble npr. tl'8Dslocate '0 the 

developtng peDiole,. 

A' Ifl 8114 D8 leve18 the two hlp JleldlDg 

vane_la, behaved ctttter •• 'l1. 1ft 06" of :la'll ,he total 
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osrbchydrate content increased from vegetative to bootlmg , 

stage aDd theD decreased slightly from bootlUl to 

earl,.mtlky sta~ •• A' ITa'level, there was however. a 

deerease to total oa.bob1drate eontent of leaves of la18 

from vegetative to bootinl sta~e and tben aD increase 

to eS,rl, m11k7 stages. 11.8 behaveil s1ml1aztl¥ s, Nl anet 

R2 level but atRia level thel'. was a eont1nuous (leeNsee 

from vegetative to early milky stage. 

Carbohydrate blos1Dtheals in leaves are 

conditioned b, two tactors. (1) the oapaelt, to ' 

produce (soUree, 8ftd the capactt, to utilise (stnk). 'rom 

vegetative '0 bootllig° s'age carbohydrates are pl'o~ced 111 

'he leaves by way ot photo81D'hesls and are ut1lised 

by the growing tlssues l~e stems ,and leaves t01: SJDthesla 

.f aew oell wall mate:rlals 8lldfOll lIespt.JJl3tlon. fhus 

'he lnc.eaSe or decrease in aa:rbobrdrate conten' of 'he 

leaves Is' gowned by the pho'o81Dthetl0 production of 

carbohydl's'es 8JltI their eonaumptloJ'l bY.wa, of 81"'hesls 

of oel1 wall matal'1als aDd by I'aspll'stion. file lnonase 

in G8l'bob)'dl'8te contents of the leaves 0' teva t"om 

vegetative '0 boo'tDg Gtalf' a' II level Ss probablJ du.e 

,. tn •• eese. phoioaJD'hetlc aotlv1ty 01 'his va,l", from 
\, 

, vese,ative '0 bootlng stage coupled with a lowe~ r.te of 

'"Ii.l.ca~loJl of the ,hotoevatbatel to othel' 'iasues. the 

, IUb.equaDt .ecltDe' lD lsgt earbohrdrate trom boo'tDS 

to earl, mtlkJ .taSf 18 du@ to a lreatel' •• t. of 
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'riulslocatloD. of the pho'o$Jh~bates. Similarly the 

cODtinuous aecl1ne to leat carbobydrete from boo'IDI to 

early milky stage,in IR. B at 8 8 level was pi'obabl1 

due '0 a greatsr rate of translocation of pbotosJ,Dtbates 

to the developtDs panicles. 

In case ot 'all va1'iet1es, PlB. 10 bebavecJ 

cJ1~tel'e.D'lY froID BBS. 2 at III aDd I1S levola. A' N level 
, 1 

the.. va IS an increase In carbohTdl'ate content of the 

leaves of PlB. 10 t!'Om ~egetattve to Doo'1I11 stage and 

then e sharp decllJ1e to 081'17 m11k7 stage, ~h1s was 

exactl1 oposlte of BBS. 2. 'fbi. peculiar behavloUl' of 

PlB. 10 oera be uplalned 1n a s1ml1a1' wa, wi.th ta., ., 
39,a at He level assamSD, a hllber rate of pbGto~'he'lc 

produc'lon ooupled with a lowe. rate of util1satloA of 

pbo'oS1Dtbates. At HS level there ws a eontlauou8 

cleol'ease of leaf carbohydrate In Pm. 10 from vegetative 

'0 e81'1, milky stage. Ibis i& pMbab,., clue to simile&-

, reaSOft 8S explained tOI' D. 8. 

S'lARCH • 

2:he obaDge til naro eon'_' of ,he leave.(Pl •• e) 

.f the tour "aftdles at the S D1 t"geB levels were d.mlJAw 

'0 that or to'al oal'bohydl'a'el acep' that there wasa 

ellgb' inaease in tile stas-oh eontea' 01 la,. ad from 

boo,iDa to 881'11 mtlkJ' stap at "a level ud ,hat of 

II. 8 at N8 level ( iDslead of a deOJ'esse 88 o'bsene' in 

case of total osr'boby6l'ates ,. Thlen 1racIl.'es tbe' these 
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varieties had higher nored oarboh16rates til ,he leaves 

at early ml1kr stage similar to that observed to. tbe 

other va~let!es. 

100AL C'RD~BS Iii srBM • 

~otal aal'bohydrates in 'he atems of tou 

yaJtletles we:re ae'el'ml~ea onlr at a potRh sta~s &UGh asl' 
, , 

vesetative stage. bootlng stage aDd 88.11 mllkr stage. 

~he resUlts al'e ,l'esenteGf lD fable.-U.s.a. 

~able.13 a. 
fetal oarbobydrate in stem <,r, at ve~tatlve stage 

( 30 de,.s aner transplanting" 

In IF 'J 

"IOlell I HI • WI I Wa I Val'letal meSD 
81' e ." , 

3AYA 89.78 13.81 83.93 86.83 

IR.8 8S.oo $1.76 sa.eD 6g.98 . 
m.l0 87.69 67.90 Ga.21 18.24 

BB8. I 63.ft 61.11 67 . .&4 •• 1 

• • • I .. . 
Nl'''OIGD meSD 84,'19 6~M 88.14 

• • 1 d •• 
F_ten Oem) 0»(0.08)' 

YQl'le', IS 2 .. 6 .. 
Itt •• g. IS 2.138 ... 
111'81'8 "'10a HS 4.ml -

i I .. III 

.-

II. 



I 63 o· . 
Table.13 b, 

~otal carbobVdrate 10 stem ( ~ ) at boottn! stage. 
. . 

et l!f9D , m1. 
, 

"a 0 B3 I Vanetal meaD 
8. e " • 0 • .s 1 I ... 

IAYA '72AO 6'.08 73M 10.98 
lB. 8 78.81 68.aA 82.31 1S.27 
PlD. 10 •• 96 70.25 " '13M . '70.81 
DBS, a 76.'1 '13.18 '13.15 74.34 
·11 • • . I 

WltJ'ogGn meaD 18.6' 88.9a 'IS.GO 
• 1 

"-test ~(m' OD(O,OS) 

Y81'1e'v B8 a.841 ... 
NI'lIogell NS· a.201 -Int.&-aot1on IS 4.401 -

I .. • 
lable-13 . 

1:0'a1 .s'bobJdl'ate 1n stem (~, at ea.17 mtJ.k7 alag •• 
•• 

l'IOf- I 11 . I If • , Us I v8.~et81 meaD 
lb- e4j' • ·1 • . , ,. 

I II •• . 
IAYA •• 81 ?e.as ?1.tJ5 70 •• 
ta.8 61.80. 'Ia.OS 69,90 '0.141 
PiB. 10 " ... 17.12 

. 
76.48 'IG.18 

BBl. I .,50 G9J!" •• 18 . 89.22 
I ~. I 1 ... 11 

Ifltl'oge.a mesa '0.98 ft.a& 71.s6 
I .. I r • 1 J . I " • ... 

F .. test SE(m) CJ)(O.05) 

Vade', III e· ... " .' ... 
!d.'nl. H 1.9R -tAtel'action II 8.911 .. 

• I. . I I UII •• _ 
~ .. I I II! I I I II 
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It 1s obsGned frol1!P the above tables that 

tbe varietal dlfte~eAee In totsl ca~bob¥drate con'eat 

of the stems of 'he feur varieties was Dot slgnltteaat 

at any of the ~rowth stages studied. Effect of nitrogen 

m8unrlD1 QS welles interaction were also. not significant 

in a~ of the gr@~hatsges.·fbe above observatloDS 
• t • • 

., 

are 1n contrast to 3apanGS8' wo.kers, who obse.ved that 

the lew nitrogsn responsive variety aecumla'ed lees 

cal'bobJ'd .. at~ in the stem ( culm -tleatsheatb ) uncleI' . 

oondltions of heavy manuring as oompared to the high 

nltrogen l'espoDslve vanet, ( Yamada, 1959, Baba. 1961. 

IW" 1967 ). lanaka ( 1965 ) howeve1l, ,observed, that 

the differences be'weeD hlgh nitl'ogea responsive and 10\1 

nitrogen re.,ons1ve varieties became evident onlY in 

raw season (kharit) and no' lDlbe <b7 season (nbl). 

81rice the po' culture osper1ment was oon6ucted dUbg 

'he lab! seasoD the difference In the calbohrdr~te content 

in' 'be stem of the va1'1etles were not probably 

evicteD'_ 

Etreet of nitrogen mBDUFin,'on oarbobyd.a~e content of 
,be paiR at va,tous Il'0wtll stages t , 

RlDOOIH SUGARS • 

l:he I'educlog IUgsl's cOAtads of graiD 

01 foul' vafteti~s at :) nit"la levei,l' &'il'. glvenSD 

table 14. 
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~able..U·a. 

Reducing S'G&ar in fleraln >t··J~ ) a' earl, ml1kJ' stage. 
. . 

Iltrcfsn 
varle " 

JAYA 
IR. 9 

I'll. 10 

BBl. 2 

V81'19', 
Witw°fteD 

I , 

I Dt.rae'lGD 
In 

l\T1 

1.&3 
1.~ 

2.26 

1.46 

• Hg • I I 

1.R6 
1.3'7 

1.62 
1.26 

1.36 

v-test 
XCi 

•• 
•• 

, 

• •• 
Ws I Va1'1etal meaD 

• 
1.21 1.33 
1.12 1.46 

1.10 1.G8 1._ 1.48 
• 

1.27 
• • I 

D(m) OD(O.05) 

O.0?2 .. 
O.C63 0.121 . 

. 0.1!6 C.388 

iable-14 b. 
RedUoiDg sugal' in pain (_, :at del mt1tQ' stage. 

L I· -• 

iltPeSe > I "1 0 IS • la Iveltetal mean a. e~y a I I 
:W I II I It a •• 

3&1& O.M 0." 0.'10 O.A9 
lB. 8 1.- 0.- 0.9' 0.91 

PlD. ~ l.ae 1.42 1.60 1t46 
BBS. a 1 .• 05 C.98 1.0? 1.01 

1 • II I I II I. II· • 
I1till'ogeJl meaa 1 •• 1.oa 1.09 
• r • d •• I . I I I 

'.test SB(m) O»(O.OS) 

Va.'." •• 0.060 0.123 
m:trol81l 18 0._ .. 
Ja'eI'GC'IOA If. ~.OGO -
_,Iill I I I • I I !fit •• j II _ IliIIl. _ulla 1ifIM .. U. 
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table,,14 .,. 
Rsduo1ng sugal' i.n grain «() at matul'l', (Hanest). 

IAYA 

lB. e 
PlB. 10 

MS. 2 

va.let, 

UitttogeA 

Ia\el'aotton 

•• 
III. 

•• 

.a 

SB(m) 

O.OM 

0.019 c.-
_ i 

0»(0.06) 

O.MS . 

0.0&3 

0.013 

l' is obsened from 'he 27able-14 &.0 tbat the 

va:rletal dlftel'eD08 lD lIedueiDI aup. contea' of p-aill8 

WS 8ilDitt"at at mid milky stage and harvest. Doth 

• I 

• 

I • 

4 

the hlab ,-teldiq .l't.etles oonulned less l'educ1ng SUpl' 

1n tbe paills tllmD ,he 'all vanetles. Btte~ of aitropa 

manu.la, fl •• educing _lSI' OOI1ten' of gnlD was atplftcant 

at tbe ,,"11 ml.lkJ stage alld at hanel'. In both the stagel 

ai"ogen manul'h, was foUlld to (lee ••• reduoing IUg81' 

OOD' •• ' of 'be paills. la'eMotioD wa_ alp1n.Cant 'at 

8 •• 11 milk? &'818 alUl ., hane". 

,a dllGUl&ed eawlier the ma~ol' t.actlon of 
.. 

"ed\lOPI aup" ,. 1111008' wblOh eaA be u'll1.ld to. ,be 
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synthesis ot starCh 'by the ADPO pathway. A gOOd, part of 

it is also lost by way of respi:ration so that ellou~h 

011sJlgyie It.bel'ated t@ drive the S)'Dthetic :-eaotlons. 

SJDthet1c reactions domlD8te during the l1"a1n ttlling 

stale. It has .been observed b, ma~ workers ( NOlmAl'el'!l!l 

1967 , that vdth th(! increase in nitrogen mSD.U2l'lng . 

proteiD content and sometimes starch content .'!'lee 

varieties increase. tbis 1I1d1cated that Dt.trollen 

maDUJ'ing accelerate the sJIlthetlc l'eSO'lODS ana consequentlY:. 

l'e8pll'a'01'7 loss of glucose. 2:he de •• ea Be 1D reduclag 

iupl' content wltb ~he iIloreas. in nltl'Ogsb ma~1n1 at 
. . 

earl,. milky stage and at ba"~d of all tho wl'letles 

va s pSl't17 due tc respirator, loss of glucose aDd partly 

due to' utilisation 01 glucose tor starch s.ynthesle. 

the lower J'eclue1Dg SUISI' conteat of the high l1eldUg 

ya»le'lee as ~ompa.ed '0 tall varla,les was plObably 

due to bo'h the above l'eaSODS as the hlgh neldiDg 

val'1~t1es coataiaed stptftealltly more sta!'oh 'han the 

'~11 va.letlea ., barye.'_ 
~he chaD~e iD .eduelDg angel' content of Ira~8 

with the advanoe of patn tt.lling has beau ploted in 

figure .IC.). It 1s obH.vec1 tbat fl'om •• 1, milky 

.'a,. up to harvest. thue was 8 p1'OIi'88S1ve deelt.n. lD 

l'edUctng 8111f1lJ.' of the gl'siDs of all the \'8I'1e'"es ., 

c.U.tfel'en' altl'ogen levels except Pl~. 10 a' N8 level. Ai 

mid ml1k7 etage Pill. 10 contained inore l'eductlll 8\118'. 
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1ft its lI'a:1.n at !la aDd &3 level 8S compel'ed to othel' 
a 

varieties, DS. a also ocntainsd more reciuciog sugar 

ill it.s Irain at· Sa level than the ~Ih llelcJs.q vadeties. 

this is pl'Obab17due to some slow!Dg do_ etteet of 

nltrogen maaurtDg Oft 8mtbettc ~eaetloDs lft~al1 

vel'leties. 1ft tact l' eaD 'be obsened t!'Om 'eble.lB.e.1S~ 
. .... 

'hal the to'al oal'bobyd.ste content of the tall varletlea 

deoreassd wl'h the l!1Ol'ease 1i& at.t1'ogea maDUbS whereas 

for high Jielc1iag wrle'tes tbere was a tenden., '0 
11101'0889. 

HOW RBDUClifO SUG&U1S I 

Ibe BOB l'educiDg SUla.s cont_t of the Irata 

of ,be tOUI' vol'letles 81'e Biven'.ta the fable ~.o. 
. . 

L I I • • II t PI , III II P I • III 

III 

IAYA 

IR. I 

PIa. 10 

BBS. I 

I' 

\,al'1e', 
Bl'I'O", 
In' e.8 e'loll 

J ,.. I 

I 
S UI • II I 

11 r 1 I I 

J . 

1. »1' 

I I I .... 
I I 

1'.'8" •• 
•• 
•• 

o Va.tetal mean 
o 

I I I!!L • d ( 1 . .. 
.. 

a(ID' 
OM? 

0.-' 
0 • .,. .. 

.1 il r 

01)(0,08, 
1.8" 
1.118 
eAll 

r. •• 

• 

• 

., [ u. • t III.· I 1 •. 1 f.. liT 11 .M .. I 



• "89 '0 

~able.16 b. 
~OD ateduolng SIlga~ ill g.tBu (~, at mid mt~ page. 

• • • • F 

PH'- 0 -1 • 19 • 113 • Varletal meaD 
81' e y , I I I 

3&'14 4.sa 4.s7 5.08 4.66 
IR.8 .6,92 8.86 3M 4,90 
m.l0 4,. 3.01 4,. 4 •• 
BBS. 2 . 4 •• a.&8 4.11 ~.IB 

• I • 
mtl'Ogen meaD 4,a1 4 •• 4.as 

F 

p-tes, SE(m) 0»(0.0&) 

1'81'18_, •• O.asS Gel89 

Ift'"PD IS 0.321 .. 
IIl'en.loB •• C.GSI a.oo 

• II III I I II II I I 

~8bl~lS a. . 
!JOIl .edue1Dg sup" t.a pain (11) at ma'ut.'l' (Han8st, • 

IAY& . 
IB, 8. 
PD. 10 
DBS, B 

• ? 1 ,11 I . Kg I . 1'8 I Yal'1e~l meall 
I 1 t 11 If. I I 

o ,eo 
1.U 
e,l' 
1.11 

. J. 1 •• 

• 

.e 

I I It , . J. II F • 

Val'te', 
li'ft •• a 
la'.nottoD 

i.t.st 
•• 
•• 
18 

I I· tLlI.. d. I 1 • I..' •••. • 

. . • • 
01)(0.01, 

C.a&? 
O.aoa 

1 . • 

I I . Ii .. 1 
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It is obssned tum tile above tables that "he 
i!) 

varietal difference 1D tbe n~D reduolac sula~ content ot 

the g~Q1D is sllDltlcsnt at 811 the stales of sampling. 

" the early ml1~ stags 'he high J1eld1Dg va.ietles contalnGd 

lese Don l'educ1ns sugar in tbelr grain as oompaJled to the 

'all varieties. Dlfferences were Dot so p~m1nant at 

the su1?sequent ,"Tilth stales. Effect of nitrogen maWl'1n~ 

was sllDltlGant at the ea~ly milkJ stage and at harvest_ 

In gene.al the DOD reduolng suger oonteDt of the grains 

decl'8ased wlth ,he inaease in Id.trogen mtlDUl'il'lfh Interactl. 

was eipltlcant 1a the earl, m11k1 and the mid milky 

staiGS. 

Decree Be tn l10n reducin8 SU6fdl' oontellt of 

gniB wt.'h the lBuease b l1itl'Ogen manurinl was p»obably 

due to a ~Gater utilisation of suorose tor starob 

81Atbesls at hither Ilttrol8n le"els. It 18 howevelP 

ditficul' to conclude a~hinl trom ,be va.letal 

dlttel.'enoe 1D DOD reducing nga. IOD'aRt .f 'he IJlat.ns. 

the ohange non .edtlet.ag SUPI' ooaten' ,,1 the 

paiDa dul"lDg the ,Ncess Of 8J.1~·d.D npening Is given ta 

~ Ft.8.'1(,b). t' is o'bsGl'v.d from 'bis tt.fJUSte tha' 'be,. wal 

a ooa'iBUOU8 deuease t.n DOn l'eduo1Dg IUge1' contea' of 

'he 11'81a5 hom the 081'11 milky atage to hanest for aU 

the vade'tee at .1 and It} levela. At !II level. 8 811~t 

lacl'ease in DOB .educing apr conteD' 01, the grata •• , 

mia .s.1IG' et.p wa. obsel'Yed to. IS, 8 and IDS. a. Thia 



• ft. • . 
iDoJfease howv~r was DOt st8t1~1_111 stp1fleal'1' tor 

. 0 

lB. 8 but slpltloant tor BBS. 2, It Is howe"~ cU.fflcul.t 

to eaplalD ~he pecullas- behaviour of DBa. I at .118 le"e~. 

DBS. 2 malnl1 is a ~6Il'lt variety and at times beha"fes. 

pe~11erly 18 rabl,eeasoD partlcularl1 it tempe •• to.e 

is :low. . . . 

fOlAL C£RBOR!DWB AND mARCH 0 

!rotal .. rM_drate _na eta!'oh coatent of the 

gl'aias of the fOUl' val'letles we" determined. oalJ' at ' 

2 stases i.e.. aarlr ml1k7 stage anel at _rvEll!.'Jt. !~ results 

81'S p~esen'ed ill 'he '.1)1.-.18 a.a. 
. table-Ie a • 

total Cf..,:bobYdl'ate lD pain esc, at ea1'l, m11kJ' stage. 
, . • 

f'f'. I ill I If! I If. I "ado.tal lDean :4 
•• e " 

• J 

"'YA H.ft 
..",... ... 74 •• 73.61 'l.M . 

IR.8 .'1.11 73.71 IS.M 89.11 

PlD. 10 '11.71 "'.44 68.09 '18.4' 

DaS.1 'II.U 8.,.OB n.12 '70.11 
.. -

"ltrogeJ1 meaD •• 88 ta.sa M.ft 
I I •• a. II F 

p.teat SB(m) 0»(0.06) 

va.'.'" IS 1._ .. 
Bt' 1'0 18. US 1 .... -
!a'el'aetiOll HI I.O'I'B .... 

I II •• I. I 



• fa • 
~eble.la b. 

~@tll carbobrd.ate.lDQgr8lD(~' a'MQturttY(Harvest) 

IAYA 
IR.8 
Pli. 10 
DS. a 

Valliet, 
Nt.tl'ogen 
Interaction 

• I 

• I 

79.78 
9S.H 

12.19 
81.S'1 

b • I I ." I. 111:1 

84.12 
88.69 

'2.12 
65.99 

rI.a 

F-'est SE(m) 
•• O.MS •• 0._ 
•• 1.419 

I I , 1 

fable.16 c. 

U$ J • 

93.46 
87.01 
?4.9? 
71.98 

I • 

CD(O.OS, 
2.81 2._ 

. 4.63 

n 

starch eon,.t la paiD (~) at earl, mt.1k1 stage. 
I I .'9 aRe, 

• E un I 

IAYA' 

lB. 81 

PlB.' 18 

DIS.' a 
1 I. g ,M 

E 

I 

., 

69.6a 

I ... I 

L • 

86.9' 

, 

Gl.U 
1 r 

, 
66.33 

69.aO 
69.M 

•• 21 
I' II 

U I .1. 

63" 
82.31 

69.ee 
81.18 

II 

p • 



I 73, 

tabla-18 d. 
Starch cODtent 111 groin (~,'a' matutt, (Hanest). 

_a 

SAYA 

IBo I . 

ya~Qt, 

Hi'.ogeD . 

ID'e~aett.o. 

a 8 

I • 

, ,. 
83.13 87.,. 

, 

•• 
•• 
•• 

• 11 I b' i. lUI 

o 
I 

84.90 

86.18 

aEl.as 
67.26 

WI ; 

SE(m) 

0,961 

O.M· 

1.81 

E • 1 I 

j • 

I' Is observsd tNll the above 'ables the, 

vefte'81 .• 1tteJP~. etteet 01 altrogeD mal1Ul'lDl 8swel1 8S 

1D.teI'8o'tloD were Bo' _pitl_a, to.' '.'al •• bobrc1nta 
~ , . " 

lD the Inins at tbe eaJllg' ml1kr neie but vere' bighl, · ' 

at_flcaa' a' haneet. the data tor stal'oh _n tdentical · " . ... 

,. tbat of 'otal oa.~hrd~a'.8 at baJ9G8tl. · ~ . 

It is obaerveCl 'nUl the table.16 that 'he to'a1 

O&I'IlOJJrdra' •. oDd .'a.. eoDutllS of 'he taU varlett.e. 

deo.eased stlftltloently with the tDcreaae 10 Di'.ogen 
maa.uJPSDg. til ea8 •• f M_ rt.eldiDI vadett.ea ,he •• was ' .. 

loe,ease in arbobrante cen'e.' 0"1 the pabs witb ,he 



iDcrease in !d.'wolen mBJDll'ing: the staroh conteDt of 

the grains of lays at NS level was stp1tlcantly Mg •• 

tban the atarOb content at Nl level. 

Karim, Choudhul7 ami Islam ( 1961 ) obsel'Ved a 

deCl'ease 1D starch content of amen 1'10e (low nltrogEl!l 

I'eaponslve) wheD nitrogen manuftJlg was Increased tatOm 

40 • 120 1'0 pel' aore. It. appears that inol'ea se in 

nitrogen manul'1Dg has I deprG.ssiDg eflect OD carbohydrate 

aeoumulatloD in the BraiDs Of low Dltrogen I'esponslve 

yal'letl~uh fhis migb' bo due to e peateI' 6eOre8" la 

pho'OSl'Dthe&iS/ i'espil'atloJ1 ratlo (pll) of the low 

nitrogeJl I'Gsponslve varieties wlth the lncre!ise 1D 

. Jd.tztOgGD manul'iDl a8 compelled to high nitrogen "responsive 

va.Set, ( Babs 1161 ,. 7:he blghel' pia ratSo of tbe hlgh 

altl'Ogell l'espoAslve val'lettes pNbabl1 help them to 

malrttlBiIl a MIMI' leve18 of .rboh1t1ll'ate ~D tbet.. Al'alDs 

evea UDder heavy ~pp~lcatioD D1tro~eDOQ. tertll1se~s • 

•••• 



SUlVIlMARY 

AND 

CONCLVS_ON 



A poteulture experiment was conducted du_log 

the rabl seasol1 of 1970-71 with fO'U' 1'10$ va:rletles IR. 8, 

cTaya, FlB. 10 tilla !me. a at 3 Dltll'ogen levels ( 30,60, 

uo k~/ha.). ~ha ditterent plants parts like, leat blado, 

stem and grains were aDs17sed foil' total oarbohyd.at_, 

soluble C6ll'bobJ'lIate, sterch, l'educlDg su.r ana 

nOD l'educiDI eagar at five Bl'cwtb stages. Besides the 

chemical analYsis a. amabel' of growth WI'8cteJiS such as 

leat. stem ond _stew weigh's, leat/stem ratto, 'housand 

grata weigh't, thousaad keJ'ul weights and (pIalll/kernel 

ratio were determiDed. 

I' wes oboeI'Ve' trOlf) the above. stud,. tbat 

the big!! ylelc1iD1 ( laJa, lB. 's ) varieties had coDstdel'Sbly 

18l'gel' welab's of leaves a' ilanemt 8S compared to 'be 

tall vadette" (P.fB. 10, us. ra). the dlftsl'ences b tho 

leet vel,llts of high. y1eldiq and tall vadE/ties were 

DO' much ., the ~egeta'tge stage ' •• e.,ectiv9 of nttrogen 

maDU'lol. tbis obsenattolll weDt agat.nst the 9b8el'VstloDS 

of 3apa.ne- wol'urs ( Daba 1M1, ta.ka 19M , who 

observed mo~e 100V8' 1D lev nl'wogeD ~e8.PODslve valletle, 

cal •• lle. pow'" steges ud •• concJl.t.1Gu 01 h.eavv .'1'01_ 

applt03tion. fld. we. due to the lac' that tM taU 

VGl'lGtles .b.»bed more Dltl'Oge. at ,he vegetative ft.!_ 
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thaft the high "i~ld1ng ~apo.Dlcal:) varleties. 3ays and IR. 8 

however have been found to absorb mo" Dltrcgen at 

the vegetative stage than tbe tall vQrS.stles (Nayak. 1970 ). 

~he stem and stl'SW weight ot the ht.t!b l1eldiq 

varieties were found to be frequent1, more tban the tall 

varieties pal'fdculal'ly at higher levels of nitl'Ogen 

mermnllg. :bls ws probably due to the larger llWnbel' of 

tillers p.odueed by tbe hlgh yieldlng varieties at 

hlgbe~ levels of nitrogen maDUriD~. 

The leat/stem ratio whicb 1s an approximate 

measure of the rolative proportions of pbQtos,vntbetlc 

organs to that of llon-phOtoS7D'hetlc ol'gans was toulld to be 

h1ghel' for high l1eldlng varieties ]p8l'ticularlJ in the 

post tlowel'iDg stages .. fhts was conslc1el'ed impon8nt as a 

lal'ger photOSynthetic apparatus in the post Qowel'i1l8 

stages would ensure ac1equate supply of photoS)'Dtbates '0 
'he developing ~ra1Ds. 

~he thou.~ l~alD weigl1ts aDd thousand kernel 
I. 

wellbts of high yielding 9S well as tall varieties were 

touml to iDCl'stUie s1pif1,caa'.b' with tbe lIlel'eaee ill nitrogen 

manuring. rhe palD/kel'nel •• tto of the two blgh rleldiDg 

v81'letles lB. 8 and la"a and o~ ot tM 'all varletie. 

BBS. ·2 dSd BOt cbGnp with the 1ncrease ~ Dltl'O,," mawl'lq. 

18 case .of PIS. 3D 'hel'eWa8 hOwever III decrea. ill 

palD/k8l'nel ratio wlth the iDCl'e&l8e t.a nl'l'Ogea 

manuring. 
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Varietal differences ~D reducing sugar c@ntent 

of the leaves wars ~t found to be sllftitlccnt 1ft tbe 

pl'etlowe!'1A~ st&ilges. III the post floW61'ln" sta~es 

particularly at mid, mllk7 steffe an6 at harvest the 

high ~leldi~1 varieties were found to contain slgD1tlcantly 

lower quantities of reduc1n~ su~ars In their leaves than 

the tall varieties. the non :reduelq sugar and totial 

soluble sugars ill the leaves of the high 1ieldlq 

varieties also W8~e toW'1d to be slgDlflcsDtly lower than 

the tall vaJietles at mid milk, stale and at'harvest. 

Tbe above observations could be explained·by 'skiDs into 

consideration the higher ,raln/strawratlc of the high 

yleldlngvarlettes. Due to tbe b1;he. gratD/Gtrew'l'stio 

a lowe. weigh' of vegetative 'iesaGa supply the ~trian' 

requirement of a higher weight of the gralns'1D the 

b1gh ,ielding varieties. From the mid m11kr stage to 

matul't" whelll tbe grab tlll1Jlg, takes pleoe the 18,gel' 

weights of 'h$ gr~1na of hiah ,1el~1ng vaJiette. d~~w 

pea's. pDtit 1 of soluble augars hom the leaves ud 

til tbf,s process deplete the leaves with respect ,. soluble 

sugars. fbis hOwever does no1; take place in taU vsf1etlel 

where a bigh@1' welsh' of veg8,atlve tissue' suppl1 'he 

nutrient ~equlremen' of a lowe~ welght of ,ralDs. 
iotal earbobrdrate and etarCh content of the 

leave. weJlG detel'mlnetl CfAlr Gt vegetatl ve stage, bcoUq 

stage and earl,. milky steffe_ Shee v3net81 ~U.tte.eftCe8 were 
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not significant in these stage~ -Dr defiDlte conolusion 
, . 

with :regard to the differences be'ween tha high l1eldlq 
~ 

aDd ttilll vQrieties were net c1ratm. V~rletal dlfteJ'$DCe in 

total carbohYdrate contents of stem of the four varteties 

were also not significant at VGlatati~e stage, booting 

stage aBld at early milky stage. Some Japanese workers 

( Ye~aae 1959, Bsbs 1~61 , observed e lower eabbohydrate 

content In theetem of the tall varieties as compared 

to high yielding varieties at hlgha. nitrogen levels. 

However, a~colralb1 to f8Mb ( 1965 ) these dlfte1'encss 

could DOt be observed during I'8bl season pro~bl, duo 

to low ,emp •• atuJle. 

~he grains of the tour .109 va,ieties were 
analysed at early milky stage, mid mtlk7 8ta~e and .t 

harvest. SlplflooDt differenoes in the carbohydrate content 

of .be grains of the hlgh 71eldlq and 'all variettes 

were obtJeJPvec1 at hanest. lhe bloh l1eldlng vSlIlette._ 

were found to con'ain dgnltleallt17 lower amoun'" of 

l'eductDg supr, but higher amoua's of total carbohYdrates 

and starch in -'heil' ~r811ls than the tall VSl'ie'les a' 

harves'. With fibe tn.esse t.n nS.'l'ogttn mluml'1nl the 

!'eduot.1'11 sugar content of the grains .f the high "eldin, 

vsrie'les d"!'e~sea at harvest. there was however an 

lnereaa8 In 'he total oarbobrdrate Gnd starCh content of 

the g~31D3 .1 'h® bllb 11eldlnl val'ieties wt'h the 

lftCJ'elu~e l.D nt'lPO~D manuriDl. fhe effect of nitropD 
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manu.ln~ OD the reduoing sugar, tota 1 carbohydrete and 
C!> . 

starch oontent of tbe gl'ains of the tall varieties 

was e~sotl1 oPPosite to that of the blgh 71eldlog 

varieties. At hlgbe. levels of nlt.ogen manURing the~e wee 

an inc~esse in reduOing sugar oontent aDd e stgblflcant 

decrease in the total carbobyorate ana starCh content of the 
grains of the tall varieties. 

file above observations could be explained by 

taking into oonsideration the tavourable leat/stem ratio sua 
p/R (Pinotosyntheels/Respll'stlon) ratio of the hilh lleldt.DI 

varieties at hlghe~ nltrcgenleeves. A larger »hoto87Dthetl. 

app."Sltusooupled with a blgher, rate of phOtos1l1thests 

at blgber nit~osen levels supplied adequate quantities' 

of photos1llthates to the Il'a1no of 'he bigh 1ielc!iq 

varie"es ~o 100.9888 ,the total 09.bc~.ate and starch 

content of the grains. In case of tall varieties 

the ,hoto8yntba'es produced by a low. we1ght f.?t leaves 

we.9 wasted '0 supply the rospirator, demands of a 

largel' weight of nonpho'oSJl'lthetio organs (stems , 

and could no' tl'8Dslocete in suff101ent quanti ties 

'0 the grains. I'esultlng t.D lower cal'bobJdrate ooD'ed 

of the pain •• 
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to sum up 

1. a highel' leat/ stem .at10 ill the 

post flowering growth stages, 

11. a slp1tlcant1110wel' 81DOUJlt of 

l'edu-ciDI sugar, non JlecJuclDg sugar and total. soluble 

sugars ill the leaves at harvest, . 

111. aD iDol'ease in total ca:rbobydJPat. 

aDd starch COD'e~' of the grains witb the lDcrease 1n 

DltJlogea mBauriD8 

might be used as 80me of the 

ImPOrtant JDOJ'phOloglcal aDd b100l1em1081 P8rame'e •• 

to 3udge tbe hlgh Dltrogea .esponslvenesl 01 • va.la', • 

•• 00 000 •• 
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~ OF LEAF (slpet) Nt DUFiR!im SlAOn8 OF GRO~r:U. 
(Oft oven dry basis) •. 

!~iD aM' I9DW g Due 1iir!!a1J lw .... W-4mi1k st •• ,VUv:(tMim@t) .s, ~ a, B:! a, Ita a, Ba a. &2 
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WBmRr ot' film Wpot) ft D~,Jil STAGES OF. GRO\,-f.m <Oft oven 417 basis) • . 
I • I • . I a • 
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V3~ !f.5'8 3.s. '11.09 6.69 . 13.9t 11,.1'1 11.'18 9.84 '0.21 9.62 
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V,IIa ... .. ',].3 1.21 9.00 1.11 ,~ ... 9.16 11.GS .9.2; .10.a& to.83 

V3x, 9~78 .1.1" ~S.\.2 9.69. . 17.sa. . t6.26 1'JrA1 13."- 12.21 . 1\..\9 

,-" S.3? a..21 . 6d6 S.t5 6.76 9.61 16.3' 10.11 9,sa.· 8J+o 
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'ftB, 0." 0.13 1 . .09 1.c6 0." 0.13 0.38 0.3"- 016 ./ 0.23 

·.V1~ 0.80 . ''''7 1.'-6 . 1.09 0.S3 O.S1· O.1i 0.10 . 0.2; 0.21 

V~ 1.M 2.2; t.88 " 1.21 O.S9· O.~, 0.78· 0.16 . 0.18 0.23 

Val' .. 0.12 . 0.11 0 •• 1.03 0"" 1~ 0.37- 0.;0 . 0 .. 22 O~18 

VaB2 1.02 . 1.oJ 1J.a ' 0.\)- O.S1 " '.11 1.11· 0.11 ' 0.23 0.31 
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2RaUmu Ve~at1.ve ~ ~ atmlely mJ?& see' ~Bd'Uc Rase Maturlty(barV'Sst) 

B, ~ .a, 'B:! », aa ~ Ba 1.1, ~ 
:: : d II •• II 9. I I. 

9·11 , 1 15''-' -11.1S 19M 6.06 8.'tO 6.G9 6.06 S.23 OM 1.'''' 
"t"a 18.78 12.88 ,tS.19 '.91 6.91 8.1ta 6.2S .... 10 1.09 0.61 

Y"-3 16.9.3 '1.66 .,." 8.71 1JA 6 .. S2 S.&9 ... ~ 1.89 1.13 

Vi't 1641 12 . .:A 13.63 .-" 7J+O ,.\0 1-'+3 s." 1.3\ 1.36 . 
"faBa 11.09 11.08 12.16 8.06 '/.92 8.\;, I,..so ".10 a.81fr 1.1\ 
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Vi'! 'tS.oB ";.0] 1;46 8.11' S.1J ' 6.68 Sd1 S.o1 o.81J. 0.89 
0 .",-, , 

'",," .. 92 12.\1 ,12.16 10.00 . 10J.t.1, ,." 1".86 11.21 3.08 3.960 
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V,lra , 16.11 19.0& 13.98 15".00 8."3 '. 10.19 11.61 12.12 ".23 3.0\ 

V3~ 'IS .... , , '23.5'0 t1." 11.54 8;Jl3 8?S ., 12.S2' 12"" 3.21 2.86 ",., . '-.$ ..... \f '3.66 ~.3' 8.8,' 1.01 ' ,.iJ1' 1.86 3.3' 1t..60 

,~ 1lf..oS 11.1221'.30 . 16.ao 8.13 8.85 8.88 7 .. \8 3.21 '.03: 

''\II.J •• 98 1.21 ~.'t 11t.62 6." " .• 16 9.01 9.63 2.31 3.SS 
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'fO!AL SOLUBLE SUGAllS ~ or 4n't!Je1lh\) IN mAF .rt DIFFHREm 
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~atm.m.~s '1!E!=,:ti.vc mare: _1ftg .!!tal;! Earll ~!!W R?f!4t, lU4m11kstye ~1tY(barVest 

.~ .Ba. ~. Ba ... ~ ., ~ ... Ba 

9'tB1 "".19 11.88 a.ft.· ?12· 8.9\- 6.82 . 6JW. 1.S'I 0.12 1.61, : .. 

Y.h 19._ ~.3f 11.25 9.00 7J4 8.99 ,.00 tJ.1to 1 .• 3"- 0.88 
, , 

v,~ 18.39 '~91 11.8f 10.0\ 6.03 ,'- 6.61 ".99 2.D3 1.36 
., ., 

Vall, ".at t3.Of 1:".- 10.92 1.81 10.8,. ?.ao 6.OS 1.'" 1.,.. . 
, 

Va"a ,8.1t 11.13 , ..... ,.- 8.3S 9.~2 ' ;.]1 tJ,}f.1 3.0'1 1.~1· o ' 

·a~ 16'.6' 16.78 ".IS 9.ao 6.8 . 1.09 6.20 S.GO 1.01 1.Ql1. 

v.-, iSd1 12.91 .13.91 11.00 1t.- 10;Jt2 12.82 12.33 3.'; . ~o 

3· , 

V3~ t1.,.. '18.96 15.a3 16.29 ,.26 . 11.12 12.32 12.9\ ".itS 3)+1 
.. .,-, 945 11tJl+ 16." 13.3' 9." 9.&; 13.21 13.24 3.#ll 3.1,. , 

. ! . ,. "S.SJ ftJ.fTI 1".61 ,aJto. 9 .. 1+ 1.9) 8.11 8A 3.S9- ,. .• 00 
,f • , 

,~ 15~ 12M "M 11.37 8.88 ,.so ' .• 6S . 8.1lt· . 3'.9+ S.S1 . 
'lis 16-'1 ,,.w' 16M 16.17 1J+1 6.ot. 10.0\ 10." 2.'11 3.89 
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