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Fig. 1. Effect of N level on grain yied (roligh rice) aiid pro­

tein ontnti o brown rice at RlI ald at oter loat ions
(averaige of three, Bureau of Plaunt Industry' stations). 1969) 

0wt Seaso'i 

,i t bu 'Sicielg wt l igg t n a ntly1). t e 

itgitin s (F,ig. 2). At wideru spaci gsii Oc N was avail­

al I o tile l iltils itl, theree I , fl e prow content 

ill ais a p;iltai i ll it'lO sedilt.	 the 1inga'.Is deg­

a l a t w ider p 11 ilal toetiuse oweaitie s witen 

lilt' di er i t aea. T h e results also indicate that 

the plotei colitiC it in the rice grain is low er in the 
ltli iJl l a l itn gIh il2,ht.'ltttut 1 cr owerlillt I)aI

iV I 1011:11t' ile tC.S11 isd1i, S C,tl ill We tS i (Fig.t 2). T his 
lii iiii iV txl qh i( il (li i: lOl ou [a i. 

lit the,xpcriin nts od timimig of N ap plication, IR20, 

1122, and R1 I had Signititan'tly higher protein Col ­

lit thai IRS (Tl't ble I). A etlying 150 kg/li a N in 

Split (loses laiitiiit.5 aila paiicli nitiation, or at 
] )hllt i lo, a l ld h ea dlin lg , r 'esu lte dI i ll s i g nii fic a n tly h ig h er 
])]'()tell contet'ns thaii appllyiiig ,all N dhiring planting 

(T ale 1). T o lp thessing al. hlead l ng gave Sign ifican t]), 
highler p)roleinl cOlitclit but signilicantly lower grain 

v i hldIh1a n toi l-hcssi.i a t p a ulicle in itia tion . W ihen th e 
N was appllied inl split (loses at lanuting and heading, 

the ,-2,i'ii w er s those .l Iv~hen ­v ich is Sim ilar ' to ob ta in e 

file Cliti -C ailictillit w as a pp lied d u i n .r-a nis lan ting . 

Split appllication is already recommended tinder 
[fl-1l coiditio nisw heii tile water levels in paddies can­

liit be co nrol-,ct well (6). T he inicreasetl protein coin­

inll obain](1. f[roni I1l1tll-CSSing N is all additi al Yea-
Solt f'or r(coiliill inlilig split ap~plication. 

teintIice'. Ill tile exp lelt lts wvith herbficidles in the 1970 dry 
Fil St~diS Sjoj'Cd(It )1;111d~lSiI'tha atseaoll si etr lic I2,,.l-his (ethy'l aliino)-6-I(niethyl 

Spacings tile lp'oiili conitcitt (]f IlRS Irowol rice Nwas thlio)-S-triazinle i at 0.5 kg-/ha active ingredient applied 



--- 

787 DE DATTA ET AL.: PROTEIN CONTENT OF RICE GRAIN 

10 

9 

season-, 

0 

7 
milm -Z--- Dry season 

IL 6 

7
 
.- 1C.
 

5 -Talble 
.4 I 

. 4_ 

.0-

B 20 30 40 50 100
X X X X 

20 
x 

30 40 50 100\IS 
Spacing (cm ) 

Fig. 2. Effect of plant density (B = broadcast; other spacings 
are transplanted) on grain yield and protein content of 
brown rice without fertilizer nitrogen (variety 1R8). IRRI,
1969. 

at comlplete hea"ding significantly increased the prl0-
tein COnl.clit o' 1R22 comrpared with the fertilized con-
trol (Table 2). The alniino acid contl)ositiom, p;arttiC-
larly the lysille coiltent of' proteill of tile Sillictry12-
treated brO l l rice (!3.(iF), was to that tilesitllila' ofIertilizedi conitrol ( /, ).(ltlt' 

Simaziue, applied it 1.0 kg.'ha, also si-ilicaltly' ill-
creased the proteill content in tilelice graill is it did 
in an eariier study (13), but it sig lilitalt' I'cduct 
the grain yield, as also occurred in studies b Vergara, 
et al. (H'). At 0.5 kg/ha, iowever, tile differenccs in 
protein content and grain yields due to sitnazine treat-
melits were not significant. 

]it the 1970 wet season, sinetrvnc, at 0.5 kg/lia a:c-
tive ingredient applied at palnicle ilnitiatioll, iincreaxtl . 

Table 1. Effect of :.pplying 150 kg/ha N at differunt time9 on 
fhe grain yield and tie percelitage of brom rice protein iii 
four Varieties (avcrage of 15 times of han'est). IRRI, 1970 
(dryseason. 

,Wet 

, 

2. Effect of liquid formulatiorls of Sijii:iuiii': ;od Sbi v­
tryne on protein content of f 1ofrice grain aid grai:1 Ni,hi HU2. 
IRRI, 1.70 dry season. 
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Tablc 4. El h':t ofi and nitrogen onilprotein Iili(a tly decrea siliti tile grain yields. The increaseivnictals fertilizer 

c:niit, protein yield, anid grain yield of 11R22. IIRI, 1971 illproteill yields )btalined with these chemical treat­

5,:'.; n, .IY we;I not siglificait, however (Table 5).
n dnts 
.... ... . i . Studies i:ive shown that higeIh-protein rices are lnl­

. ' . tritioially Superior to rices with normal protein coil­

tetllIi leetdi g Ilials with both humnnua beings (5) and 
rats (.t).'lis is ca;nUSe cI tile higher levels i ss i­

• 1 ..1ial ail-j..li. tids in the high proteinliice at the same 
Ii(c i;ikc. 'lcariciatl di lereices in incrcase illpro­

Ct(ili( I'(lIt l t iiIIC;IsC iIi pil')1 i)1 l id tllro)d1gF0Icr­
1,,,, 1i. lI ;IIIIIt' 1: l;ICW 01.1l--	 ;,.1,, I chIIcI I I tIll I, I i(not1111"il/coranld [ 

:.,...0 .,.7 6,1 I1(.81-5-!! pli)ducud hIlirrl lp otci Coll(Cit aund pr'o-


I, ,77 eill yiehd in IlIi:0l1Ite crilicr anid chemical treat­

.. i ,- >.h i , inets Il 12'2. Grain Niclds were similar, however,v:.. 
li Ihc siilt ciioiit.\ 1R 180t-5-9 :1potential 

)al'tit illhitcedintig lot hig1-ichilg aild high-p'roteiii 
I ..... .lig 	 l0 is 

fi on I (eS.
' of i itel s jid iI'ogIvi (ciliT '( thet iTable 5. Eff 

and grain icld of the IR-18ti- l 1lit' Iliih-N ic-ldiii" VariClic.s ShiI ld ha1v' hi1hel'
lOlvi, (o(lit, ploiii iiehl, 
i-9lilt(-. 	 plilteill co(iCilIl witl l11id (lticascd ,ralii \ie d. Our re­llM l,1971 (I\ Season. 

i "s lls i dici that i ll,.' })ltini (olltClt of tile rice 
.. .. "lain Ma\ Ilel huther Iii tmeascd I IiotigiIhe application 

o f,1e iI I (i als.Ieni 
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