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IIZRODUCT IOH
The izportanece of rice, the major cevenl food fop

mm&y three fourths of the country®s popuintion, need not
Be over emphasised. Vater and soil fertility are the impor=

tant determinants of produect ivity in vice farming, and
nitregen and phesphate are known to be two of the majoxr
important coustituents of soil fertility. Judieious use of
those agrononmic resources holde the key ¢o possible inerpesse
in the yield potential of the erep and thershy the profit of

the Larmer
Afms for richer harvest by adoption of scientifioc
motheds in crop production seed to include quulity of the
preduce es such as 1ts quantity. Preduction of high quality

peddy is imperative to vealise quality wice afler procensings

Guality in rice involves, ameonz other charactero, fally
dovolopod grains. Any producticn practice, therefore, which

can minimize susceptibility of graia $o sunm checks and
emmimize head rice on pProeessing would be very desizable.

vhe produstion practices to be conside .
relude timely rlanting, waler and fertility

o7 quality eiee incly | |
anarenent and harvesting of the erop ot o gnitable grain

nmeisture contente
one right tize of nervesting &8 ﬁm@w 1inked with

ihe matupity and Fipening of tho gxaius. dven soday, Ghe
ke mab B .



formors in our country decide maturity of the S0P only by

visual Jjudgement, involving .appe&mnc@ of golden yellow
clour of the panicle., This may result in delayed harvestiag

ing from 19 - 15 per

rang

of the c¢rop having grain moisture
wenbe Recent investications seem to show that thexe are

coneidorable losses in field due to shattering of the grain
and damsge by birds and rodonts. Purther, there is reduction
in millinz cutturn when the harvesting is dolayed and the
spnip 1o allowed to dry in the field. (n the other hand,
timely horvest of the eroep h@l;é@ in mmmg the field
iesses and provides oppertunity for field preparation and

timely gcwisa@ of tho subsequent crcp. This is an import
foctor in mmltiple eropping for efficient ilond m"iliﬁa‘hiﬁﬂ

and hizh cropping intensity.
ohe time of harveet for rice ecould bo idemtified
based on the mumbsr of “fﬁay:a after ﬁ@aﬁmﬁ/ﬁw@m oy On
pture content ab ﬁ%ﬁ@ﬁto The latter criterion
s pract ieable and @wmww@ ‘ginse the

g imdicating moistare eontent of the

the graia mol
appenes to bs mOXe
shysieal sanifestation

@ ikranonnyake
peain very from verioty to variety (Wikram
3¢ wewld bo deairable 60 © oncider

zfzimbewly,“19?§}. HOWEVErs .
the m@iﬁ'%;r@ content of the grain with a conventional index,
ing/ flowering,to give an

14ke pumber of dnys after haad o
tdoa of the maturity of the crop 80 as to agoer-

¢nin oand Pacilitate ¢ imely harvesting.

appropriale



The post horvest willing procesms includes removal of
hull and polishing which uey be doae ia one operation by noing
nuller or by improved procedure of shelling apd polishing
seyarately. The different by=products like husk, bran
brokens ean thus be ssparated for economic and industriasl
uses,in additioca to brinring out the desired cuality of rice.
The bren oil obtained Lfrom the riec bran may be used for
cdible purposes and the deoiled bran may be used as a valuable
animal feed. The husk is utilised for makisy haxd panel boards,
particle boardz amd as fudl. The brokens whick isclude protein-
rich germs are highly nutritious and can be uged in certain
food preparations like 14ly and alse used in the &mm@

industrye.

The market value of paddy, whon gold ifmmedi
norvest is less remumerative compared to selling it ass nilled
Horeever, the values of by-products ore seldem ineluded
Honge, the econonie evaluation ef

rico.
in econenie anseesnent . . ‘
¢ by-products aleng with that of mfiled rieec is essemtial
+he actual value of the total preduce.

ac alreedy atated, the yield of milled rice and the
" nflucnced by the iapute 1ike

pyeproducts are considerably i
plant protection nnd management.

thes
in judging

ot ST £41457

varioty, waters £e¥ L
ful tnerefores 0 gtudy their juberaction effecte

It is useful, SAETEET . YN
{nspite of & suitable manngonent practicds

terian® {Zharif)

as walle Purthets
. L .o produce qualliy paddy in




season duc to climatic limitations. Im addition to this,
.izzfgrmt ion on econonie evaluation of by-preducts is also
scanty. Hence, a systomat ic iunvestigntion was planned dnrj.:zg
the sroblen period,that is during ‘aman’ (Xharif) with the

foilorin~ objectives,

(1) to Beatify the effect of wajor inputs = Lfortilicer,

water and mansgement -~ on grain yield and miliing

{(11) to optimize the above faecters for augmenting
pr@dnct ion for qmlity paddy a?za viee,

(111) to evalunte the economic viability of ‘*he inputs
in production and maeea@mg of yrice, and

(iv) to identify a suitsble variety under spreifie
managenent of production and processinge



a

v




REVIZ® OF LITERATURS

Rice yleld as well as milling quality ere well known
to be influenced by agronomie factors such op fertilisew, |
water and grain moisture at harvest. Purbher, the net retuen
from a rice crop depends on propey mansgeucut of vesourvces
at an optimum level. The avaeilable literature pertalning to

the said aspects is, therefore, reviewed iz brief under the

following heads.

Effect of nitrogen, phosphate, waler and grain
wolsture st harvest on yield apd yield attributes.
sffect of Pertilizer and prain moisture at havvest

en =111 yield.
Bconowic ecvaluation o0f iaputs.

Le
IX.

Iil.

gffoet of Witrogen §
he majer cosential mtrient elements, nitrogen
sttontion in riee cultivation. Msay i’gﬁ:i»
- have demons-

Among €
has received more

spatodthe vorisble rospease to nitrogen applicotion due to
gifforent soil types climatic conditions, water management
Posit ive rosponse to nitreogen

B - orse.
rootices and 1ike £ae ” |
4 ptod by several worhors of the gountxy

1izor experinents i

applieation has boen POPO

and abroad.




wmm yield Iacrease in geain ¥ield of dwarf indica has
deen reported by Chandlep (1966), radhi and Nisra (’996@},

Jathkal and Patil (1970), Phaskaran (1970) and Rego (1973).
Kumara and Takeda (1362) observed that under low level of

aitrogen, grain yield was inersosed remarkably with the
incroment in aitrogen thouzh the rate of increase im yield
diminished with inere=se in the supply of nitroren.

Regarding response of vice varieties to differont
levels of nitrogen,Chowdhry et al. (1969) found that theve
was no significant difference ameng the varictiecs Paichung
Tative 1, IR 8 and Keushung. However, Padhi ond Fiswa (1968)
noticed marked differences in the response smons

eultivare to varicus levels of niftrogen. Biswes and Chowihury
(1971) worked out the grain yleld per kil ogranme 6f nitrogen

for different varicties. Thoy found that all the varieties
ghowed maximum rosponse at lewest lml of fertilization.

tach kilorramme of aitrogen sdditien inereascd chout w - 2
and Poalai varieties,

s of grain in Taichung Hat ive 1
varicties - IR 8, Padma and IR 262 geve about 10 - 14 kg of
~pain por ke of nitrozen at 50 kg 1/ hae ?h@g geted that §n@
éffmiem} of grsin produetion PE¥ rilegromme of nitrogen
at higher 1@%3 of nitvogen applications.

i{n pitrogen reRponfie was @Mﬁ nobed due

Yariation
of the ol ¢ has bean xoported that the

$o growing BEAsScn kw N
a4 fomm nitrogen 1@?@2 was fop hizh in dpy cestod ¢

declined sharply




wet season ( Tansks et ale 19645 De Datta ot ales 19683
Zenka 19693 Anon 1970; Kamwar and lsh spatra 19713 dahapatrs
and Leelavati 1971; Tanden, 1971 and Sinke gt al., 1973).

Yicld attributes Oshima (1962) peported signifiecant increasse
in tiller preduetion in the early stazes of growth aue to
nitrogen applieation. Similer results were also roported by
Je Datta gt al. (1966), Bathkal snd Patil {1963) and Varma

(1974)
Lonka (1969) observed that nitrogen sddition imeroased
the maber of panicles and the auxnber of grains per panicle.
fende and Sinzh (1970), Place gt gl. (1970), Ishizuka (1971)
and Eoyama et ale (1973) alse reported the similar oboerva=

a ot al. (1964) indicated that the mmber of

tionme. Tanak ob
spikeleta per panicle and porcentage of grains decreased with

irh nitregen applieation and mtual chading of leoves. I

h .1 88 ¢

wns further opined(Tanaka, 1972) that,with heavy mitrogen
application even though many tilicrs and ponicle primordia
per unit land aved Wore produced, number of opirelets per

pinee there were mamy pimks as conpaved

ponfele wmxm be 1ea8,®
to the caﬁaemy of the BOUTCEs
ago im arain welght due to wore nitrogen supply

gumara (1957)e Chesh et al,(1971) observed
in weight of Tice varigties showed sPIT eoiadle

. coatrel ab 50 ke ¥ and thereafber, the increase
inal pnd did not show much varietien.

Tnore
wnp veported by
¢hat thousand gra

ineroase over thU




(frﬂm 100 = 156 kz §) in all the 15 varieties studied. Bollicl
and "iers (1959) found that the nitrogen levels were im@maﬁy
related to thoumand graln weight, the welight Mraa%é with
increase in Jitvogen. However, they found this reolation wae
slight and 4id not apply t0 all varieties. Baba (1961) emphaw
sized that plents produced grain number per uait avea only to
the extent of availability of carbohydrate honve thousand
zrain weight did not increase with nitrogen dresgiug. Whereas,

Shesh et gl. (1971) observed decrease ia thousand grai:
at hisgher levels of nitrozen. |
nffect of -Ehéspmma $

The role of phosphorus in fortilizing ziee was not

sroperly understeod till recently. Although veports ave
available on the response of phosphorus application to rice;
aitude of its respomoe is smeh lower than that

et the mag
of nitrogen (Kalem €% 2les 1966}, Morcover, positive response

wng ebtained when phosphorus was &pplied with cther olemonts

iiko nltropen.
gignificant iacrease in 740ld hes beem repovted

orain yield

by Meriakulaadal (1957)s noolani and Sood (1967). Wnile
vahapatza (1961) peported 1O Fe3FOnSe Lo phosshorus by elght
ingen vorieties during BhO FELD BEAT0D Rugsel (1961) sugs=
bad that an excess OF phosphorus over the solual require=
mont may depress eroP I ielas.




Liolqg attributes
“awar (1965) that

It has bdeep r@?émmeé by Srinivasgly and
2hesphorus pag ne signifipant iaﬂzmm
° the number pp tillers, length op Fanicle, Percentage of

2illeq £rains angd the yield of frain ang Straw,

Srinivesulu ang E’am}r (1965) @b&@%@@@ ne significant
eizht oy thougang grains by Dbhoarheragy,
Jimilar results were also noted by Reddy (1967) amg Gately
(1368),

irfluence on the w

e effect of Phosphorus og Paniele

lenzth ang Buwnbey
of graine per

pamicle wae observed by Suseelon (1969) ang
Plece gt al. (1970).

ffeet of Water &’aﬂggem@nt Practices i

Rice io Fruown teo Lavour & subno

rped eoll condition
and reported to have very high water roguirement, Howavers,

there are differoncos in epinics abou the suitable depth of
submorzonce and variation in depth have boen attridbuted o
the difference in the degree of tolorasce andnz the rice

verieties and the season in geueral,

Groia iuliﬂd wojims et al. (1962}, Fojima ana om
v 4_‘_:‘,.‘;,'1,{, -w ol * K RS

ka (1967)
a Qﬁ&m@?ﬁ&@ {(1976), recorded & high srain yield fyrom 5 on

bmorged plote. Singh and Simgh (1966) also observed that dry
gubmorze e Sing |

e f~ 1 g 'i’;/ ) £ X & | | .‘ | N 4‘
,.}&S g C@ﬁ@ - 2 i - i ¢ %
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o tizam for high yielding ﬁgvarf varieties. Gabtyanayayana and
’fhﬂ@ yal (197C) have observed that plante grown undéx: flacéeﬂ
conditions produced best shoot growth and higher grain yialﬂ,.
The findings of liall and Jackett (1968), Pande and Mittra
(3969 and 1970) Yaphade and Childyel (1971) were alse sinilar,

Dagtane et al. (1970) streseed the impertance of shallo

cubmerzence on the growth and yield of rico. Accoprding to them,
¢he standing water, 0 - 4 em was adeguate for high yielding

dwarf varieties. Deeper submerreance wag found o be an unnece~

gsary snd wastefnl practice. Pillai (1958) conpluded that

gaintenznce of 5.08 cn standiny water ési&h frequent change LBy

freanh water wesnlted in highest rice profection. Ghosh et al.
grnittent irrvige-

(1960) stressed the bemeficlal effect of ink
froguent intewmves

tion by giving gmall gquentitics ef water at
(1965) concluded that when voinfall is

continuous gubmexgence wWag
jom. Heolani and Scod
quent 1light irrigstions
time gave
water on land

sittes. Tanaka ot 21.
sdeguate and ovenly distributed,
not meeessary for riee enltivat

rted that application of freg
ﬂ@ﬁ modat &lx $he

always
(1967) repo
ot field capaeity o keep the

ni~hest paddy yleld, and the excessive dopth .ﬁ@
he ¢ranspiration and yieid. Similar ousers

jima and Tanaka (1967}, Hatta (1967)

imilar in coztinuous f£leoding
yrrization plots. De Datta (1570) emphasised
rated gnil supplied eaourh soicture §0

did not influenee %
yation wag mode by 0

nnd qaternittont
that camim@mly saty




rice crcp and gave yield equal to that obbtained from a eoatie
auously submerzed plot. Hanme and Dastane (1971) and Rao (1971)
did fwt net eny difference between O to 4 ¢m depth of submoye
zgence and sgaturation te 0.5 atmospheric teasion wnder ghallow
eround water table conditioans. Ghildyal (1971) opiued that
weter use by rice crop depeanded not oaly upon soil water m@gm@
ani plant growth phases but =lso on the envircumental conditions
and evaporative demnnd. Under situfstions of nefium evaporative
deunnd  the yield obtained under saturation was almost on par
2ith that of flooded condition. $a%umﬁmn\@i;%&m to be
gisnificantly superior to flooding when -@m;;mmi ive éemanﬁ of
the atmosphere was low. Similar results were peported by Ysdav
{$970~71) from the resulte of co-ordimated projeete on water

Tield attributes The mamber of tillers decreased with the
inereane in depth of submergence has beon reperted by Pande

and Singh (1963) asd Lenka (1971). Uojiss ot al.
es, less dry satter pew hill in water

ster thas 5 on gubmergencts

{1962) recorded

more tillers, less panicl

logzed soil with ne gtanding w
was olso obtained by Lenka (1971).

that yield was adversely
ng watey, Linited moisture

aimilar effect on ¢ illering

Pande and Simgh (1 969) veported
affected im the absence of standi
mber of effective

supply csused reduction in 1paf ares, nu
sound to unsesnd grainse

¢illcpe and ratio oF




~ater roguirement Rice has higher water roquirement than

any other cereal crop of similer duration, boeanse the crop
iz g:;vmm mestly under submerged f£ield condition.

7he water recuirement of rice has beon reported by
different workers. Yurasingha Reo (1351) oboorved that the
vater reguironent of riceo was 102 em wheress ,Vanadevan and
Jastane (1967) reported it to the extent of 168 om . According
to Kung et al. (1965) the water requivement of rieec ramged
fxon 80 to 120 cm with the extremes of 52 on and 255 em in &
ercp gcagson dependirs upon the azroclimantie eonditions of the
leeality apd duration of the erops

The water requiremont in the submewped field cemiition

increases beecause of the coatinuocus positive hydraunlic hesd

over the soil surfice,resulting in the inersaged hydrootatie

pressure gradients,lesding to increasedlossen cf water throug
percolation. Catambe gt al. (1959) showed that under 5,10,15
and 20 en depths of submergence, the total waber reguirement
was 110,192,230 aad 240 cm respectively fop tho eatire gronth
seried. Choudbury and Ponde (1969) reported that the water
;,@ guirement was 257, 129 and 162 em under eontinuous submor-
~onee, alternate wetting = drying and alterantc wettiag =
deep L1 oodins durianz fioweriag roppect=

dryinz plus 5 = 8 ecm
ivelye |
gnhu and Hout (1969) reported thot the iow-iend piee
,va\: ' ¢ § d | |
whon the soil was ket subrerred with 15 on

f;m maximen yieldd
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vaters Phe suantity of water used from transplontisg to harvest
was 1550 oo wader subrevgence, 212 mn under Lield capaeity and
200 mn at 75 per cent availadle soil moisture, vhile '@h&ﬁmhan
(1370) observed that the total water vequirsment of rice ragged
betweon 93% mm to 2650 for diffeorent varicties and seasons
for the soil and climatie comditions of Colmbatore, Tamil Fadu.

iffeet of Graln Woisturs at Harvest 3
In deteruining the optimam time of hayvest, for shatlerw
in7 loss, grain yield, milling suality, and secd guslity should
all be considered as these factors were fmportont to the fapmers.
Returns per hoetars depend on both the guantity and guality of

the product hervested. Seed quelity is impertent sinco Indiau

formors wich te use part of the harvested erop Lor seed. Ideally,

thepofore, transplonted riee gheuld be hayvested whem it will

={ve the higheost grain yield, with marimy nillinz end seed

gualiticg.
aiabuyoe gt al. (1966) weported that ne signie
fieant differcnees in graim yleld Wore chserved whes transplanted

rice wao MW@& ad in the wet Season at 20,285,500 and 35 daye
(1970) ebsexved that optimum nagyvest

after heoding. Bhole €& als \
maipture content for ADT=27 verlety in Kuzuval
to 23 per cent at which average ficld ¥
Phe yleld was peduced to ga averoge of

{eld of 3,475
votween 20
eo/he was obtained.



14

2‘;‘.,?%@ w7/ha when tho erop was harvested at 30 per ceat grain
“slature contcate The percentase weduction in field yield due
te £ield logses was 25 per cemt. During Kuvuvel season the |
eocioun harvest noisture content for the cultivar Ik-S was

Lfound %o lie botwecon 21 to 24 por cente The average fLisld

rodueed t0 53,550 ko/ha when the crop was harvested at 15 per

cext moisture comtent. The poer eent reductlon fn field gield

wung 21.6 pvor conte
magju and Datta (1970) observed thot saximam graln

yield occurred between 28 and 38 DAH (days alter heading ) in

the 4ry 6eaB0H. .Ehey opined maximum graim yield, head rice, and
sermination percentage to be obtained when the traneplanted rice
wes harvested botween 28 and 34 DAH during the dry seasole
During this peried, the moisture content of the grain was

22 per cenmt. The eptimum ftime of havvest in
turing this pevicd,

ween 18 and 21 per

netwesn 19 and |
+ne woet season was between 32 and 38 Bm.'

she nolsture contonts of the grein were bet
cami (1972) peported that ADT 27 riee variety

ccnte Govindasy
naryested betveon 20 to 25 days after flower=

1on in the fiocld yield snd total mille-

tne yielde n apd e Datta (1973) obeerved %@ﬁ

the ceain yisld was nighest when ‘tﬁifx@ erop was harvested ‘b@w&m
pesson and 28 and 34 DA in the

30 and 42 DAB dupring Whe wet . »
The period af 28 %0 56 days afber Flowering Was

could be safely

f{ng without any reduct
@ﬁil@ Sectanu

dry BeoBot
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found to be an optimum harvest period fop She Jaya variety in

Amzn 8eason (Anon., 1373). Por IR 22 rice,higheat field yield

vag obtalued when it was harvested 26 DA ia fman sesson{inon.,

1375).

“hedding or shatteping of grain from the panicles at
the time of hadvest is one of the factors eontributing to loss.
of yield in rice. It is important in areas where rice is extene
sively cultivated and whem the harvestin: extends over long
perieds. The losy due to shatteriag is likely to be groater in
an over vipe ér@p. 4 riee crop subjected to gltornate heat in
daoy eud heavy dew in the nizht alse gave incroased smomt of |
siatteriny (Romiah and Reo, 1953). Apart {rom this, the shatter
inz is aloo a varietal charvacteristic: es reported by Shrinivasan
and Delasubramsnian (1959). They observed that f£ine and slender
grain verieties, displayed shattering to a grester degree than
coarse grain OusB. g
411dngy Cuality ef Rice @

the millinz quality of rice is based on the yield of
noad rice obtained, bocaudd it is usually the willed product
est monetary valuds Yields of hoaéd rice vary widely,
riety, grain type, cultural methsds and other
sors, ound drying, storing and nililag condi~

naving great
depending on ¥8
environnental fac :
¢iong. The yield of tetal milled kernels (hood rice and all

sines of brokes kernols) i@ important too, and this yiold m
{nfiugnced by the proportion of wulle and the amount of fisne
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varticles of broken kernels unaveidably ineluded in the bran
froction during the @illing procész (Anom., 1966).

2ffeet of fertilizers Rhipd (1962) reported that nitrozen

fertilizers have an cdverse offect on the nilling guality of
riee while Kester (1959) obsmeﬁj% specific effects. Bollich
and “iears (1953) observed hishly significent differonces in

Cirbaim o

total miiled rice existed ameny verieties within maturity

aroups but not among nitrogen levels. Yo interactions were
giznifieant. In 1960 they found a slight inverse relation
between per cent total milled rice and nitrogon level for the
averaze of all vardetiss whore the three lowsst aitrogen levels
sroduced slightly hisher yields tham the threc hishost levels.
£a variety basis, ignoring maturily groups, oo iuverse relation
botwacn total mill yield znd anltrogen lovel was obsorved in
soume 0f the verieties,while other varleties did not show any
conpistent pelotion between the total mill yicld and nitrogen

davols.
miears and Harell (1959) resorted $hat lowest hesd

rice per cont was obtained from the plots whiech 444 nmot roosive
eny apvlieation of nitrogone. The differcase botween the lowest,
52 per cent, and highest 65 per één‘%, vas 80 guell thot very
1ittle omphasis could bo placed on the effeet of nitrogen on
| 3 rico. Thay opined

the millinz quality with referonce to head ‘
thet the milling quallty might have beea indivectly affected
@ 3 485 434 S

the aitrogen appl toation,ss the erop was delayed iam maturity
by tho nitrog ¢
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and night heve been at a more ojtimum meoistups content at the
tine of harvest. Similar obaervations were mode by Ghosh e ug ale
{(1371)s At Rice Cxperiment Station Corwley(inon., 1960), it has
boen observed that the averase head riceo per cont for all the
varieties showed no eonsistent relation to aitrogen levels. The
head rice yield of Lacrosse increcsed with levels of nitrogen
through the S0 ki/ha level, and Gecressed at hizher levelo.
lonzju and D2 Datta (1970) fouad that when the altrogen level
7as igcreased from O to 150 kp/ha,an incressc of about 7 per
cont in uead rice was obtained in fhe Chalky varicties il B

IR 5 and "Peta’ 'amﬁ Practically no increzse in hLead rice over

the no-aitrogen control was observed iw the mon~chalky

varieties.
Hiears and flarell (1959) observed that phesphorus and -
potach applicaticns had no mezsurable effect on the milling
uslity of rice. It was found that the moisture at the time of
ynrvest was sigaificantly higher in the rieec froa those plets
vhien @id not received aay application of phosphoras. Lven
snoush the lowest total mill yield and hoad yicld were obtained
grom thoge plots which did st reeeive phﬂ&@hﬂm@, the Mﬁ@r—
onee when eomwared with the wmilling yiold, from those plote

pecciving phosphorus, were not significant {Anoney 1960},

penderacn ( 1964 ) weported

head rice ymm at later harvest dates Was
u

that Fod
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cauged by the altermate wettiar ang drying of the grains, which
clused sum cheeking. ieNeal, (1950) and Kester (13959) opinea
that optimum time of harvest depends on the varietios oult fvg~
ted and the prevalling loecal climatie conditionn. Faulkner
(1257) and Halici (1960) observed that a variety which ripened
under lower tenmporatures,generally prodnesd hicher head yields .
tinan that which ripened under higher tempevalures.

Govindaswami and Ghosh {1969) opined thot moisture
content of the grailn was the mejor Pactor which was pesponsitle
for the breakages in ricec. They reported that the moisture
content of paddy botween 15 to 23 per cemt at 27 to 39 deys
after flowerinz was the most desired time for head yield
recovary., Tenhave (19563) and Huysman (1965) also reported 18 to
23 per cent as optimum moisture for beot miiling yiold. %Gy ‘
aet teed varietasl differesce in the case of total milled rice
in pelotion to time of hawxvest. Im all the five verieties
exanined by them, it was found that the yield of ftotal milled
rice increased Very plightly with harvest tim¢. They have also

ohperved that the total nmilled riee was fonnd to increase by
an averaze of 0.05 per cont pev day from 24th dny to 36th day
(19‘7@) repoyted that head rice

after flowering. Bhele gt ale
s 64 per cent when harvesting was rade af

vield recovery WAl
24,2 pep eent harvest nolsture content and only 55 per cent
O ® G .
regcvery ot 15 P
pervod that mazimum hoad rice was obtaissd

patta (1970) observ o
4 days afger headint, and bepween 32 aud 38

per eent harvest molsture conBont. wangju and

potween 24 and B¢
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days after headint in the dry and wet seq ' '
Yhe eorresponding moisture contents of ;:ji::;ﬁ::ﬁ:ecgiV@ly‘
GR4ns during these
o;timum stozes were between 19 and 25 per cent for the dry
Bcazon and betwoen 13 and 21 per cent for the oot 80280N.
Harvesting outcide thegs optimum periods resulted in aignificant
nen: rice losses due to either under-ripenins op over-ripening
of the grains. Covindaswani (1972) reperted thot i'i::@ varictics,
horvested at, oarly stave from 27 to 33 days and 33 to 39 days
Zor late varictles rave higher recovery of unbroken kernelte
jectanun 2nd De Datéa (1973) observed in both dry and wob
scasons the buchel welght and the geraimntion pexcentage wore
increased to mbont 22 dayﬁ‘af%ar headine and e ramained
conotant throughout the later hervests, The meximum head rice
percentase was obtained whoo the crop was hoxvested 26 and 42
daye aftor headiny (aversge of cultivars acd nitrogen treal~
nane Thoy @uggéaéﬁﬁ pieoc chould be harvested between 30 aund
42 daye after heading in tho wet geason (noisture esntont
20 = 22 por cent) and 28 and 35 days after hwadinz in the dry

sespon (moioture coatent 18 — 21 por €ont)e

seonomic Gvaluation of Inputs 3
Phe production function sppreaeh in anatyeing econonic
is rolatively e regont dove

peets of poptiliger uee fOF rice
seme daterestiar studles hove pesn made hy

as

topmont 45 Indice.
fn and outcide the eounbeye

vorious wOrkers
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Herdt and Uellor {1964 ) reporteq centrasting respense

of rice to aitrogen by using the data of a laxrge number of

experimental trials on various levels of nitrogen in the State

of Texas and Arkansas in the U.5. and the States of Orisea andg

logt Bengsl ia Indie. They estimated that the optimum level of
Bitrcgen application were 122 kg, 124 k2, 335 kg and 35 ke MP
hectare for ﬁw&am%. Tezas, Orisea and Yest Bengal., The
corresponding rates of return om total cost at these optimn

levels were 305, 217, 26 and 35 per cont.
Abrahas (1965) reported the optimum fortiliger roquire=~
neats of differont orops by using the data of the fortiliger
trials conducted by ICAR on cultivators fields in vaplous states
of India. e fitted quadratle rosponse curves snd studied the
response of nitmgéﬂ to paddy for diffevent zones of India. It
wag observed thet the veoponge to nitropen do not show appres
eiable difference amony diffevent sones of rices Ho reported
that optimum dese Por mitrogen varied from 30 ky ¢o 50 kg per
acre ia different regions. Maximum regponsc was iadicated in
south zlne. The optimum doses of Pp0g for rice were alss eetl-
mated. The @:é'simum domes were 50 kg, 30 I3y 75 kg and 35 kg
ser heotare for northecastern, northern, central and southern
;am respeetively. Thesc levels wore some what lower than
thoge of nitrezenm. Tho suthor alse calemlated the net profil
por hectare and percentege of profit oa m@@gmat in fﬁ@iﬂ |
Jizor et the optimum level. Pexceutage of profit on investment
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in. Lertilizor was highest in souther zone. Fer cont of vrofit
on investmosnt in M’smggen wags mach hizher thon the COTTesponi-
inz profit oa investment in PhosPROTUS

Parikh (1965) fiited quadvatic type of preduction fung-
tioa with the data on fertiliszer tyrials of whoot and paddy
conducted at Burdwaa in lest Bengal and Bhazwal in Hadhya
Irodosh., He eaiﬁ@uﬁ&rﬁ the 6@'3 imum units of T and P under vm.icaé
agsunpt ionz. He found that phosphatic Lertilizers were not
effective in increasing the remponse of paddy beomumse the aeid
soils might have rescted unfavourably to phosphate.

Seth and Abrahams (1965) worked out the quadratic
repponse curve for I on different crops. They used the dats

of simple fertilizer experiments eoverying most of the crops
in about 170 districts ia India. They found that the optizum W

dressing for paddy wae 44.5 ke per heetave nnd the percentage
roturn per rupee invested at the optimme dose wag 272,
Papikn (1966) attenpted to measure the guantitative

mignificance of chemicgl fertilizers ia increcssing the yield
ad districts of the country where

of warious evrops in Povr gelect
© proprowae wWags jeunched. Data of the demonstration

packal: o
plote wope ntilived for

programse earried out on cultivaiors ‘
cecononie analysis. The rate of woturn for paddy growa in

nganba® OFGP in 1962=63 La2+46 pog pdditional
while the corrcoponding fisure for 1963-64 988

Thanjavur as
pupee invested
BeBaTPe In Sahid
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fertilizer was .0.86 por additional rupee isvested on paddy
daring 1962-63. But for rabi 1963-64 the vate of return turned
out 4o ke B.2,22 per additiesal ruves inveateds Inadeguate
rainfall is said to bo onc reason that might bhave led to such
iow rate of return om chemical fertiligers for paddy erops iu
the yoar 1962-63 kharif as compared to 19685=64,

“akundan (1966) fitted Cobu=Dougilas type to &ifferent
levels of bullock lubour and seeds cund mamre for irvigated and
non=irrigated paddy in RKerala av gilven below.

The function feor the irrigeted faxme ¢

Y = 241.51%, ° "-4’

Y = 0Oross reburn in rupees

Xy = nllock lebour ifa pair doy aniis
X, = Seeds and mapuree in mmm
The function for the nop-irrigoted farms 2
¢ = 177.69%, 0046 x, 5%

He jzj,ﬂfermﬁ that tho gross return con be inercased by
0.58 por ecnt with aa {nopease of 1 por gont im bullock labour

iz the wfma%d holdingse A4S the elasticitios of eapital
o) :

{coeds apnd manwres ) showed less than 2exo, the addition of

gree would result in & deerease ia the gross

rrigated farms, the gross roturns

thase Linput reso
income of the farte FOF non=i
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cag bo fncreased by 0.52 per cent with an incrrase of 1 per
ecnt ia capitale. The addition of bulloek labvour input would
result ia a decrease in the grose income in the now~irrigeted

LormB,
ponse eguaw

Verma and Thakur (1968) derived the N res
ticns separately for each of the five differesnt methods of

trersplantinz from the pooled grain yisld daota of paddy foy

congecutive three years.
Singh et al. (1368) xeported the seoncmic analysis of

the resnense of three varietios of paddy vizm., IR-3, Tainan~d
and China-4 to various levels of ¥ application. The guadratie
sreduction functions were developed for the three varictice
peparately. The values of % were guite high {0.99) in all the
cases. The stedy showed that IR-3 was bizhly responsive to
epplication followed in cpder by Tainan~3
profitable levels of [i applicat jen,
o o applicstion was alee higher
net profit per

nizher levels of ¥
and China~4. At the mest
not profit per hectare duo §
from IR~8 thaun obther %90 varicties. HOWQUEL,
of T applicd wabd the highezt from PainaiSe
popted siz aifferent production functions
o obtained fourth ovder produce
‘ grain yield data

2
Boge (1970) re

from three field experinentss
netion for rice 28 8 vest £it to the
at levels é;f 1ime and guwoniunm gulphate were

j1u0 obscrved 1.3 pover fusction, BGUAre ook
c runction and Mitaehorlich - Hplllman

tion fu
when differe
applied. He has
Ffuneticn, gquadrati




24

fenction as bect fitted functlon for rice whea different typac
of orgonilc mummyes werd used in ccmblastion with a1fferent

levels of anwonium salphate.







dATERIALS AND LUETHDS

Four field experiments were coaducted during ‘amag’
seagon (June-NHovember) of 1972 and 1973 on a plot of Abhoy
Aohram farm, Balaranmpor, about 3 km from the Ingtitute.
Through these exzperiments, the response of high yieldins
rice varieties to different levels of nitroson, :@m@m&e
and water managenent practices was studied in oxder to find
out the optimam level of cach of the ispubs tca partioular

voriety., Studies were also made to £ind out the opbimam

zrain moiature at whieh rice should be harvested in order

inimige field losses and increage the wiliing outturn

of rigs.
The farm under reference is situated

in the laterite belt of the south western rezion of the state

of Woat Bengal, India. The place is interascted by 22° North

iatitude and 58° Hast longitude. The altitude iz 44 B ahove
2eSefe and i8 about 115 km interior,westwsrd, fron the esstern

gea goast ef -the Bay of Bengale
The resion receives on am average 1300 to 1500 mm

eighty per cout of which is reocived

€1 4mate
daily

of rsings per anhily
durisg tho mopgoon from Juse €O getobers Data on



distribution of rainfall and the weekly averages of mexizum
aad minimum teoperatures, humidities, sunshime hours and wind
velecity durins the experimental period sre depieted through
Fi7nures Je1, 342y 343 Fo4 and FeS.

The soil is lateritie zilty-clay-lonye The physical

Seil

201 chemienl propepties of the faram soil are given in

Tatle Sele

The particle gize distribution was dotermined by
ipette method (Kilmor and Alexander 1349). azimuw water
neldiny capaeity (Feen Racszhowsski methed }, the permanent '
wilting percentasze and field capacity were ectimated by
7ullowing the methods described by Pipor (1242}« The bulk

density waos calculated following the methode given in TeSeDshe

Hand Sook Ho.60. |
$he pH of the soil "FI&Q Jetormined at 152.% soil to

veter ratio usiaz Toghniwal Universsl pli nmetoer. The cation

mjr wes estimated by ammoniun scotato (Gehollen-

sue organic carbon cogtent was found out LY

e total nitrozen of the scil was

and total and gvailable

oxchanze ocapag
borzer, 1927),
yalkley Black method, th

geternined by mod jified Kjeldhal
shosphorus by Trug and ngyor methods fetul and avalladble
szchanreable ealeium and mainesiun Were detar>
metrie nethed (Chapmia and Tratt, 19621,

13eql Chenical

notossiva and

=ined by £lame phote
¢seilowed as deseribed in

A21 theo motheda wera
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fable 3 o

Physical and chemlical propexties of sofi ol ewperbimentad fialal 0 29 %0 om)

Phgeieal g&m:@w‘t ies

Chonieal properties

%Li’m jculars Values - _ Particulars Values
Partiecle zize dlsteibution
{a) Course sand 27.25% Cation ezchanze capaeity 15.4 'me:./100 g
{b) Fine sand 84345 Orzanie ¢abbon 0.265% |
{e) 511 | - 314% %@tél' aitrogen 0.045%
(2} Ciay 32,58 Total ¥0¢ 0.047%
“alk density 1.46 a/ec Available Py 0.001%
Pleld gopaelty 164424 Total K 0 0.401%
Pernanent wilting point 6.23@% amu@ﬁm B0 0.408%
Tatep hbmmg capacity B $9.808 Ekohanzeable ca*? 0.197%
Bxehangeable gt 0.079%
PH 8.1

(45
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=n=lysis? by Jacksen (1962).

—raea

ezt erops In Eeperiment 1 and 2 IR 22 vaviety was uged |
== test crop while in Yzperiment 3 and 4, Soua, Jayanti,
23kad ond IR 22 werc growine The detaile on the individual

W e

#erictal characteristics are given as follow
(1) Sona (IET=1991) : It i5 a oross hotween G.E.B. 24
and Taichung Tative ¢ o designated as seni-dwarf,
jhoto-insensitive, medium durstion (120 - 125),
lodging resistant and conparatively disease
succeptible. The grains ave long and zlender.

Jayoenti (IET-1032) ¢ It is a croas between T 90
and IR B,designated as semi-dwarf, photo~insensitive,
medium duration (125 — 130), lodging~pesistant and

conparatively disease registant. The gza ing are long

{41)

and slender. ‘
(i1i) Pankaj ¢ It is a oross between Pets nnd Tongkal
ignated o soni~dvarf, photo~insensitive,
0 - 148) lodzing vesistant and
e reoistent. The grains are long

Rotan, 465
long duratien (14
comparatively dioeas

and bolde .
g a selection from & erose between IR 8

(1v) IR 22 3 it &
apd Tadukan (4 Fhilippine varlety) desizasted as
gomi=dwarfs phetominsonaltive, nedian duvation(130=
135) lodging yopistant and @@még}mﬁiv@y dizease
geains are 1o8g and sicndale

popictantes THE
_;




34

LGxperiTmcntation @

of =zizreren, phesphate and submersenee. The details regarding

th= Treatuents ave given in the layout plan (Piz.3.6)s. The

iment was laid out in a 3 x 3 % 3 confounded design where

G =

27 t=eatment combinations were allocatede In the layout plan,

3Titionnl plots were included to accommsdeto sere levels of

zihagen and phosphate, which were used only for fittiag the

I-n0ti0n8.

zzporiment 2 Experiment 1 was repeated with some changes in
the levels of nitrogen and phosphate during ‘cumzn' (June to

lovenber) and the details are given in the layout plan (Pig.

3&6} *
imporinent 3 This consisted the trectments of four levols
sem—r ‘

e with four hish yicldiaz rige

gach of nitresen and phesphat
varieties ina 4 X 4 £ 4 confounded desisn. The details

recarding the sreatments are given in the layout p},w(mg,g,?),
rent was conducted during 1972 ‘aman* (June to

The experi
Hovenber)e

"ﬁ?}zz%im&m 4 Bxperiment % was repeated with some ¢
ole of nitrosea anfl phosphate during 1973 ‘amon
in the layout plan

the lov

to Novomber) and the detailo arc given

{7 ﬁ”oﬁa?}o
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LAYOUT: 4 X4X4 CONFOUNDING
GROSS PLOT SIZE : 5m X 4 m
NUMBER OF PLOTS < 64
TREATME NT S
VARIETIES
Vit SONA VZ:JAYANTI

Vi PANKAJ Vg: IR-22

LEVELS OF NITROGEN, N//ha

EXPERIMENT 3 EXPERIMENT 4

No : O kg 0 ki
Nj: 60ke 60 k2
N, 120 k8 90 k4
Ny '@ 180 ki 120k$
LEVELS OF PHOSPHATE , P, O5/ha
PO L% Ok O kg
P, i 30ke 130.k8
P, 6O KE gt
Pa: 90 ke 60 ks

[ H]| 1RAIGATION. GHANNEL : 50cm W

OF EXPERIMENTS 3 AND 4.

A SCALE " ltcm=4m
1
|




Cu:sural (perations : The schedule of eultural operatiocns

2r= —iven in Pable 3,2,

gru-t seelds were eollected, washed with frosh vaber and troa=
ts3 with a mlmi@g of Cereoan wet { 1 gm in 500 g¢ water).

fne treated smd@ wore soevn in the raised seed beds,

- DI

:.wi preparation The fields were ploughed and harrowed
and then levelled. The wywﬂm@m&l piats, eath meafiv-

‘3 D drd "ﬁf_@ £

5m x 4m were prepared memally eond mm fepapated fngx

—?t

T ATy

other by bunds 20 om high and 30 em WM@. Phe seil m

each vlot was puddled to a similor depree oo fax as possidble

Wy cqual number of passes and depth of The Lupk

rertiliser application witrogen and phosphate wore appiied

thpouzh urece and @1@@;1@ superphosphate rospoetively. #alf of
e of phospbate fmm

+he total nitrogen and full dog
¢ime of puddiing. The verpining half

two equsl oplits as top
{3iering and the othexr at flog
ation of 40 ko kg@’m

f—;(‘q“%
LR S

sogal dressing ot the
dose of miﬁr@g@n was applicd in

at the g ime of active £
the crops A pasal applle
potash Was given at the tine puddilsg in

A% the Mm of top dreosin; of aitrogen

iny, 0Be
1eaf stage of
through mriate of
all the treatmentie

the plotm, unddP the greatnents of &@ﬁmﬁi’éﬁ@m&; were droined

ad rofilled afte” ¢he applieation of fextilicer.



Table Fed

Schedule of culitural operations follawed in the differont experimeuts
gonducted during 1972 and 1973.

we Oe .@m ienlars Bate of operation
Grperiment 1 Experimeat 2 Lxperimeat 53  Gxperiment 4
» 1972 1973 1972 1973
1 Torsery seeling June 27¢h June 27th June 27%h June 27th
2e Proparation of pleots
{1) Demorcation and banding  July 14%th July 14th
$0 18%h to 18th
{11) Puddling and levelling July 20th July 19th July 21st July 20th
and 22nd
Do Partilizer application :
{1) Bassl dveosing July 20%h July 19th July 20th July 19th
{1i) Tipst top dressias Auzust 24th August 2ist  August 24th August 21st
4ii) Becond top dresein Gepte 15th Septe 9th Septe. 15th Septe Sth
(112) 5 ’ s ga%%. gm@ Gept. 20th*  Septe 21st®  Sept. 20th®
Ge Transplant ing July 21st July 20th July 22md July 21st
Se Heeding
Pirst Ansuat 24th sugost 21st  August 25th August 22nd
Segond gopte 15th gept. 10th Sept. 16¢h Sept. 11th
® Datve of top &z*é&-aim}: for mea only

‘eantd. o-o/

(5 3]



{eontd. Table %.2)

& Flant proteet Len
3praying with streptocyline July 20th July 13th July 20th July 19th
Sprayingy with rogcer '
Pirst Auzust 9th July 30th Auguat 3th July 30th
Second Sephe %R August 26th Sept. 9th August 26th
Dust ing with R.H.C,
Pixst Octa 1at Sept« 29th Qote 15t 3epte 28th
Seoend Oots Bth - Oets Sth Oct. &th Octe Sth
Te Harvesting
{1} Pirst (IR 22 ETxp.l & 2) Gots 27th Go%e 2Tt
{ii} Second u Oote 3tat Qets 3ist
{413) Thira w Hove Bth Nove 6th
(iv) Pourth fevs 15tk Hove 12th |
(?’) Sona {(ExDe3 & 4) Qets 23th Oete 30th
(‘Vi) Javantl Get. 30%h Hove 2nd
{vii) Panka} Nov. 16th Fov. 15th
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gzuisplonting In the puddled plots 3 seedlinge of 23 dage
es2 were transplanted per hill at 20 enm z 15 ow spacing.

I-eization  After transplanting, the field wos maiantained

&> uear saturation for g week and then the trontments of water

-zement were started and mintained wpto {ull saturity

[

Tz @D0De

Tovels of submnemyence  For maintainine O - § on level of sube

=zraenee,5 en depth of water was allowed $o regede conpletely

=« pefilling to that aﬁmh was done only afber two days of

~emplete reecssion. Whereas, the low and high levels of

~erl inRous subrtergonce wore maintainsd through_out the growth

poriod f.0. secdling astablichmest $111 maturity of the croP,

weeping 5 + 2 em and 16+ 2 e depthe of water respectivelye

w
sogoured guantities of water were apnlied as mﬁ waen
he trestments. HOWEVLT the erop belng

the irrication applied was supplew
abioh '@aa a tanik. The desirsd
7ith the help of gradacted

x

roguired €0 maintain €
crewa in the praliny 82a800y
mentale The SOUFEE of irrig

ifforent plages in the plots.

‘were fized at four &
¢ over the marics

pogs whieh
auring the yoiss, wap Geained

ARY @x@m@ ‘wate

oute )
pd 4 only 5 & 2 en of sublorgthee

Iin i gzperinant 3 gnd
g turoushout ¢he grevth poriod of the ereps

vop maintalad



Flo-¢ proteetion A 8chedule of insect ieide ang fungicide

=1 digscasen, ?m: details awe given in Pable Fele

ﬁ;&t_ﬂg In Bxperiment 1 and 2- seaeh net plot wap aivmeﬂ
210 4 subplote of 2 m x 1.5 m size. This was done to harvest
b= paddy frenm the viots gt Giffopent nolsture contents, The

=r~in soisture e@ntant was determianed daily by ceaw Universal
The semples were eollocted {rem the border
¥he erop was havvested at four @ifforent graim
“cioture levels of 25.5 - 22.59 22.5 = 19,5, 19,

wisture Meter.

oy plantge

5 = 1645 pec) o
67t and 16.5 ~ 13,5 per cent. Thon the paddy noisture level
viached the desired tost level in the plots, the erop w

TS

harvested and earried to the threching yird. The peddy was ..
thon threshed and the grain from cach subplot was weighed and
dried to the level of 12 to 13 per cent mofodurce Therealter,
each semple wns woighed and packed separstely in polythene
bore with proper lebel. These samples were Gaken for tho
procescine studies. The £imal yield of gwain way reporited at

12 per ecent molature.

Ohacryat mﬂé Regorded 3§

rogorded by welghing
n gample. The moisture content of the prain wag defernined
Bacn S8m) . wEE | |
i the yield nas been reported at 12 por gent motsture
and the yiel

; ‘ y yield wepe
74cld Tho grain and straw yio

content.
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wnber of syoduetive tillers per mx Before harvesting,

3 hi:l: were selected at randosn from each of the plote and

all 1= ear-boaring tillers of the five hillo were ocunted.
-he =ve-rage was calealated, giving the nunber of productive

tilizz= per hille.

7% graiss pexr sanicls The five hills whiech were

TmbET
aunber of veeductive tillers, vere

gel=mt=d for coumtiny the
thr—uad and the mumber of grains were counted to get the

cvor=re punber of grainz peyr paunicle.

Pheus-nd prain weisht One thousand graluns wero counted from
she total grain produced from each net plot and wewe finally
weirzhed. The weight thus obtailned wag ren orted at 12 per e@n‘t

=nisture contont.

The sanyles wero clezned im the Dockase Tester

1 forsign wattor other thau good sound
vieisture content wae desernined uesling

Frogesaing
(:18e I.A4) tO PGHOYE

rmrketable paddy crains. ‘
geter (Plate I.B) taking 50 g of paddy 8amplé.

Oaiversal Yolsture
jded into two egual parts by the Semple

~ne cleaned sample Was aiv
nivider(Flate I.C)e Two sanples of 250 g each were taken for the
1es were shelled in the Satake Ioboratory

The sarp

ptudye
gelght of 8 shelled rice and husk were recorded

shellep(Plate "T.0)e 7elB

te detormine the husk content.
= W= \'ﬁf

Husk - W

Husk por cent



I1.A

Doekage Tester

I.B

I.D

43

Satake Laboratory Sheller
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Lahoratory Agpirater
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75

S s it s iy T

I1I.A Satake Lbboratory Polisher

I1.C Rice Sizing Deviee



“hepe + is the sazple taken for millir: amd W_ i

“the W ishg 5¥ shelled rico.
nelled rlee (brown ricc) was polished in Abrasive

ype satake Laboratory lolisher (Flate IT.A)s A conctant polish
time ~f 4% secomds wes given to each sample Ly the electronie

timer. Sran from the polisher was collceted in o samsple pan and
wag =a:-irated in a lsheratery Aspirater {#late IT.B) to separate

Cins -—skens aad geruns from the bran. The polished rviee was

ngisiossed sepspotely Bo ronove hras which 99y be adhearing ¢o

& 7 ot P 1. LTS
tho 20-faeg €4 Tl X

neo.r-ted from tne bran gf@ré added into the sopirated rice
aamici=n and the whole guant ity was weighed to account for the
sot .1 wedoht of milled pico. Potal yield of pies ox gmz )

cutturn was deternined bY weighing the milled rice

croels. Fine brokens which were previously

9t of milled riea
&. fé ;M y :5’ z 100

Total uill yield per¥ cont =
nt of bran was ealcml&wd by the difference
ppewn rice asd milled rices Dezves of polish
n aalealawéi frem the ratio of weight

co orizimnlly taken for polishing

The wels

in weirht hotaeen
ziven €0 +he rvice was the

of bran %0 waimm of Drown ri

7olich per €€ nt =
wiiled ricé was thes graded by a Riec Uizins Dovice
i

vy POCOVE prokens LroR the rice sampla. This rice



is krswa as whole rice or head rice. Brokess cqual te greatep

than 3/2 lenzth of the whole kermel were trested as whole vice

ileed yield recovery per ceanbt =

Yhe percentaze cf broken was easleulated from the ratia

ol ==iznht of brcken graing to the welsht of milled rice.

Sporas pice per cont =

pelny o miyae@ Ffollowiny the method of analysi:s of variance
demnribed by Yates (1937) and the level of significance was
testcd by 'H! test. The mean values of the trvetment effects

alonz with the standard error of weans (S5.5me ) oud least
sispificant differencd (hSebe) 8t 5 and 1 por cont probability
lovels sre given in the forn of sumary tobles. The correspondw
inw analysis of varianee tables are given in Appendices T and
1. The coefficiont of correlatiocn and regropsion amonz the
yarious characters have been caleuloted by usluz the aotheds
civen by Snedecor &l coehran (1967}«
gpeo data WETe apnalysed with the heip of the IB 1620
ot 5G=1030 Dizital Compubers:
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Phe following forms of functions hovo beon derived

. the computer pregramme as given in the Appendix V.

o by 4 Byl ¢ byl 4 BI® & By # BgW wes (3.1)

b@ 4 bﬁﬂp o bgm + 531?2 % b@mg k4 @Sm Y (3'2)

b0¢b1ﬂ¢b2.?&b33 + by @%ﬂg¢

bst#’ 3752 * b@f + bgm? + bf@% ®

a i I 4

grain yleld, 1o/ b
nitrogehs wg/ha
phosphates ke e

wate®s @Mﬂa
po ab hoxvest, &

grain moistn
w33 ',‘@?Eii?ﬂ 3@@f£ iec jont
eam@mﬁ

jeold ¥ i8 a' fanction of two

TS {3.@)

s (3’5)

W@ﬁi%w.@% ]




T T —

Srain yleid is maximiged when the elasticity of

production = O

or w=r 2L ama 2F =0 eee (3.1a)
aZ aZY azy 0 emd vee (3‘15)
I AL

Dzy émﬁ ‘%< ' ou.{ﬁb’m}

ye rrain yield ¥ 15 2 fanction of two varizbles P
$he i ol ‘ |

in yield is mexinized when the e¢lagticity of pro-
Graln yies

duetcion = O

evs (3422}
LA 4 2 (3‘&‘!)}
av @Q QY < ¢ *oe (3.\2@)
when and 73 |
o
’ 14 ¥ i8 & funetiion of two variables §
feld !

Grain yield i maximis

speduction = O

95 4
oy when ‘5‘% and ’(Yﬁ

- ©anl woe (3a3a)

48
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ose {3e3b)

sae {3‘30)

v 45 a fanction of four variables Ty

gaginized whe

-
M
3

MO

vl
8
ot

S
A

G T SEag e e RN

Pramn
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n the elasticity of
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The eost of production was caleulated by taking into

eouzidepation the following variable cost items as lgng Frepam

¥allics, seed, nursery, labour, Plant protectiosn, water, uisese
1laseous items ani imterest on working capitel. Pized eost go
land tax wes also included while caleulating the produetion . -
cost. et roturn was caleulated by deducting the tetal gost
from the grose veturn (value of g¥alm and otraw). The cost of
gach input and the market value of romgh rice, polished pice
and the hy-products = brokem, bran and husk ore given in the
Apzopdix I1I. The velue of straw has beem kout comumon fop

' aad net returns frol rowgh viee as well ag

ot lmating ZY0BS
a bren aund buslk,

polished wiee with broke



CHAPTER IV.



RESULLB

To find out the optimun level of egronomie resoure
ubilizztion in the production and Processinz of riee fe ’ )
fleis sxperiments were coaducted durinz 'aman® (éunelﬁov:m
137z end 1973. The response of four warieticy of rice t“9~ |
differsnt levels of mitrogen, phosphate and water mmnagement
prarticen was studied,in order t0 find eut the optimun devel
0f anch of the imputs. Experimeats 1 aad 2 were conducted onl
wits the rice variety IR 22, while Bxporlments 3 and 4 were
eonacated with four riee varieties, Soua, Jayantil, Pankaj and
TR 27, The influence of the different grainm nelsture contonts
st horvest ea the yield and wmilliay guality of rice was studie

only in Zxperiments 1 and 2.

Bffects of Nitregen, Paosphate and Vager

ranagenent Practices on pice Variety IR 22
Phe performance of riee variety IR 22 in prein yield
and milling quality wes studied by growing it under different
levels of aitrogen and phosphate during ‘amen® (June-November)
1972 and 1973, During 1972 (Experiment 1),tho lovels of attzow,
o wepe 60,120 and 180 wp/ha and the phosphate levels were
50,60 and 90 ke/na whereas, during 1373(Bxporineat 2), the

g0 and 120 np/ha and the lovels of

en woro 60

ievels of nitxol
45 and 60 ky/he. The levels of submergence

phesphate were 30



and ths srain moisture coateants @,t harvest wewre ecamon in both
I ga
the erzc-iments. The levels wore O = § e, 5 8 2 em and 10 .2
5 for =umbersence and 25.5 = 22.5, 22.5 = 19,5, 12,5 = 16.5
L]

aat 1% = 13.5 per ceat for the graln moleture at havvest
.

P mm

In Bxperinent 1, whoxe 60,

120 ==2 130 kg W'ha levels were tried, there wes siznificant
facrsnns 4u crain yileld with the increase in the level of
Litre=sn from 60 te 120 kz/ha anl a sigaificent decrease was
n the level was ralsed from 60 t0 199 ha/ha. In other
nerease in yield was noted only upte 120 kz Wha.

AGLE™
worts, the &
The sispificant inevease in grain yield at 120 kg Whe wag
ags-nisted with the significaat inerease in number of grains

s-niele and sumber of productive tillers per hill(Table 4a1)
ohere 60, 90 and 120 k7 Wha levels were

per pm

Tn Lxperiment 2
¢ inorease Was pignificant only usto 90 ky Whe and

tricds th
was noted by imcrezsin: the level frem

no siznificant increase
90 te 120 kg ¥/ha (Table 4e2)e
with the applicatioen @f’?heaph@ﬁg'

In gxperiment Ts
cantly increnoed under 60 kg Py0q

ne mrain yleld @83 pignlfies
30 and 90 ¥7/he. Oa the other

comyar@d to that at

ioval as
50 and 30 xo/ha levels of phosphate, signifieant

hond, betwesd
deepepse notod ander the
vinere thred jovels of nhﬁﬁuh@$¢’ 30, 45 sad 60 k@/ﬁ% were
| joniricant fnerense i yield was noted enly upte 45
the level did net benefit the crop.

t:fi@‘ﬁ. OF Sia
jereaso in

e/ me Purthel ine

jattor (Table 4.9)e Ia Experiment 2,



Table 4e 1

53

Grain yiecld and yleld attributes of the cultivar

IR 22 as influenced Dy the leovels of nitrogen,

phosphate and submergence = Experiment 1.

Coent aent gga%g mggﬁit @f mmber of 1000 grain
(4] srocuctive i £385 Wﬁ?.ﬁ@h %,
kg/m’ _g ili@fm}mll 4‘m&3‘i¢2@ & ?
Ieva:z of
BAIETTOR
=g
- 308 10.27 100453 2263
1 g{: 2@% 10.93 10642 22,68
Frey & B JEES
i=7zip of
sasphate, i
| 10,38 93436 22.67
2 403 10.75 50,08 22,63
90 3932 10.41 o 22488 |
P | e * S
1gvels of
pabncrEences
e ] 94 486 22.68
0~-5 3892 10.75 90,89 22.63
5 ¢ 2 %926 $0.24 0834 22,57
W32 .
aw 5 %]
: 3@' 2@ @¢2§ g ‘@5 -
Gelile 2 74 D61 54 -
LaSaDa (P=0405) 0,92 5436 -

TeliuDe (g?w@.@i 3
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grain yield and yield attributes of the eultive
IR 22 as influecnced by the levela of agtggégé,m
shogphate and cubnergencs - Bepoviment 2.

sratn asher of  Dember of 1000 gyain

vrootTod
yigld, produective grain: wel
w7/ o tillepa/hill panlele igm,»
lowei= =%
0nitpe=t,
el =] :
-~ 51 955 108,08 22,62
g prisd 19,89 109.56 Soeae
19 4318 10.81 110,67 22‘%
2 s s Py
iovoeis of .
phe3:r:58y
. : 10.50 108.59 2289
35 j:’?gg 10. 37 » 1(’% 92 2299
gg 4761 10,68 108,00 220
we 1] # i
Lovels of
subnergecncds ,
o 10,12 10797 22.83
: 3L F®og L& whit!
05 Pt 10457 111,28 22,90
§ * 2 4662 10.46 109,08 25401
10 é‘; 2 oo e e E
22 «48 © ? .ﬂ@ -
gﬁmﬂg §§ - 86?@ L
LaleDe (g’k;@"ﬁ§> " - s o
LeSeDe (P=0.01)

s o+ Dignificant of (P20,01);

e gionificont B0 el

ER2 ]



ke %@;/m Was Loupng
: 3 in f&h@mbw of
% =r paniele (Table $.2).

ineq througy..
YUt *he erop cpowth pPeriod, i.e. from 8oedl iny @si;ablmmmm
to FEusity ae compared to thag uader the etpogp twe leveig of
@@&Q;?;ch@' O - 8 en and 10«&‘2 em (T&bi& éu?‘@ﬂﬂéé‘aj Iin
442),
BEpoTient 2y significant increase in yielg Y2s foung o he
893Ccisted with the significant i ‘

Per Sanicloe

[Jil1lip> > yield In Bzperiment 1, with the {uere
0f nitregen from 60, 120 and 180 ke/| hay there
iacrease infiotal mill yield upto 120 ¥ hag
130 kr wha level, significant reducticy wog

2%¢ in lovey
hiz-Ts &@gmﬁe&m
*Eh@mafﬁ@r, ag

ﬁ&%@ﬁg @h@maﬁ’
in zperiment 2, sigaificant increass wagy aote

¢ saly up o
¢ ky p/ha (Table 4.3 and 4.4).

Signifieant increase in the tetal ayyy 4 . w38 noteq

at 30 and 60 kz P,05/ha thos ot 50 kg B0 /ug 3.p0, o
Bxperiment 1, Sut, in the Bzperimest 2, Sigaiticant1y hizher "
total will yiold was obtained 2% 45 ky Polc/ho

12 than at 39 ke
o ? Jovele Farther increase in Pheaphat, level ¢o 66 ket
&2 e g8 LE e W !

154 not bring auy apprecisble INGYeass 44 gu9g o0 that op
8. o i v _
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Table 4.3 Millins yield of the ewltivay IR 22 ap influenced by the levels of n&trogea.
%h@%@m%@ and subnorgenee -« REperiment 1.
P — Potal will fflead yleld  Uroken pice #ran sk
- Jg}em ' . — | o | ,
wg/ha @ ke/ha % 174 TR ks/ha %, ka/ha %
m@m of
2855 73.00 2369 60.04 485  18.00 125  4.22 927 23.75
‘ 3102 73.04 2490 57,95 619 20.76 140 4431 1005 23463
120 2146 T2.69 2113 $5.30 632 23,02 129 4.21 907 24,07
L 8521 L2 &% a8 ®%R R §s 8 S
e
phesphate,
we/ha z
2 OB ER B ORS OB ORE OB B BE
‘ 297 . ) Y .
40 2793  72.86 2249 ﬁ'?:'?@ 384 2067 121 4.16 916 23.95
L NS o is) ® o w9 N3 * S
Ioveln of
oubnoTEente,
) 2685 72.8% 2216 H56.%4 621 25413 129 4423 926 23.84
I 241 8,08 585 20467 134 4424 976 23,72
3 151 2343 200y 23h  Gmi9% 133 4.17 337  23.83
T Boic) g ) 1] ) #® ) ﬁg ® fere]
; 29.83 1 .21 2445 - 15494 -




phosrhate and submersenee - Sxporiment 2.

Trondnent

Milling yield of the cultivar IR 22 ag isfluenced by the

I3RS LS AL IIAI b F IR E 004

AR AR R )

thieasent ddeavat

lgvels of nitromen,

“i‘ma z;ill Head S’i@l@ apokua uloy 5 i U - B Haek
Wefva 4 we/ha ¢ xa/na P we/ha B, ke/ba %
ieveln of |
RILTOZOn,
&0 3240 T72.56 2866 64.08 3 11.65 161 44T4 1058 23T
20 3498  72.94 3099 64449 394  11.63 178 4484 M8 23.29
12 3497 T2455 3118 6468 SI8  10.83 180  4.83 1148  23.61
B RS - ew ) NS o) * @ NS w %
‘ | Levels of-
phosrhate,
\ Wy e |
20 3378 72.59 3013 64489 365 1103 170 473 1083 23437
45 3446 72,52 3050 68415 395  11.59 174 4480 1123 23.67
&0 3412 T2.60 3020 64418 385 11449 175 4483 1118 23.57
o i 1S 8 EE w3 s n3 ® s
|
‘ .
\ 3340 72.65 2945 63,93 394 12,01 173 . 4.93 1078  23.48
\ 3510 72,81 3127 64475 383  11.06 176 4.73 1140  23.41
3585 T72.63 5011 64.55 368 11.04 170 4478 1106 23472
e B 7 Y ‘ m A m v - us N& , &% B8
Belfes, 16.76 = = 23.29 = - - 3027 = 11.05 -
LeZals {P=0.05) 4% b 57 - - - 8 - 27 =
ko@»%‘a i&ﬁ@s@ﬂ } G2 - £6 had "’7 | - 12 - : 41 “‘
K =0«0 )3 [S=NoL

Dimilloont of (0,053 OF Sicnirioant atln

<o

significanty + Pclish per cunt




45 = +,05/ha (Tadle 4.3 and 4.4). Siguificant inerease in
the 535l mill yield was noted with the inereasing level &‘
hogtasse up to 45 ke/ha only at the aitrogen level of 120

hi/hs in gxporiment 2 (Table 445).

In both the Zxperiments 1 and 2,the total ml yielq
was ziznificantly irereased under 3 + 2 en continuous suhmer-
geuc=,:8 compared to 0 = 5 and 10 $ 2 cn subnorgence lovels

(Paiic 4.3 and 4+4).
Regarding o total mill yield per cent, i renmained

unsIizoted due to the varylog levels of nitrogen, phosphata

em\ e“bvmmeme in both the Bzporiments 1 and 2 ( fable 4¢5

&ﬁ{: 40@) L4
1a Zxperiment 1, bead yield per heetare was

zead yleld |
jenificently jnereased with the lacrease in nitrogen lovel
grom 60 to 120 k/he and aignificant decrense was noted when
the level was ipeveased to 180 we/ha. OB the othor hand, the
hoad. yleld recovery per gont WS maxioum at 60 ks Who opd
thereaftor, with the increasing lovel of aitregen,thore wasg
reduction which Was signgficant only ot 130 kg Vha(Pable 4.3).
gheugh the maximin hoal ylold was obtoined gf
/ha, there was ue significant difforence

sheo level of 120 2
ond 90 Ker 73/ hes 1evelie In thic exparimont, the
COVOEY @mgsaﬁwgﬂ did not wary ap: m«:iahly undey

i of i | (f&b«z@ 404)0

the threo 1evel

Ia sxperigent 2

votweoen 120
head yleld ¥9



sabic 4.5 Total mill yield of the cultivar IR 22 as
| affected by interaction between nitrogen
and phosphate = Ezperiment 2. -

Potal nill yﬁelﬂgk‘ﬁ/&hé“

Tov=33 of

%?jEﬁ ievels of ‘gpmsismw,mgfaa
30 45 60
s 3236 3235 3250
. 3454 - 3517 3525
42 3446 3587 3461
. 32.69
e J":a«?;
o) D s ( E :EQ ‘05 ) a@ B
12%
Ledo e (XW'O? ) »




Jder the different lovels ofrgha&ph&%@ in Bxperiment 1,
Bizuifizaat iacrease in head yield wao noted with the fucreage
in pher:kate level from 30 to 60 kz/ha. Beyond this levél, ot
90 ¥z *;0./ha, the head yield was signifieantly reduced, However,
in Beprriaent 2, aoc such differonce was observed betweon the
three iowels of PyOgs 30, 45 and 60 ka/hay In both the experimonta,
the phosshate lovels did not bring any apireciable varistion fa
head yieid recovery percentogfe.

st 60 kv W'ha, the head yield aund ite percontase rocovery
wore =izaificantly increased when the level of 2.0, wes raised
from <0 to 60 kz/ha. Thercafter, & significant decwease was noted
at 9C k= 3?265/ ha lml. But, this decrease vas arrested by ‘imm&-

joyol of mitvogen from 60 to 120 k3/ta (Table 4.6).

ging the
girnificantly higher head yield was obbtnived undor

5 ¢+ 2 em ond 10 ¢ 2 8 1evels of contimious tubnergesce as
N 0 - S cm level in both the experiments. Only in
ificent inczwaso in head yiold was noted undep
5 4 2 on submergence ae compared 10 10 & 2 e 2ovel. The neod
<Fi;;d pecovery perceatage was inoreased cifnificantly ot 10 ¢ 2
« L mrence ad eoppaxed TO 0 = 5 en level ard ne
¢m level of submECTY wap noted between tho former and 5 ¢ 2

gompared to
sgperiment 2 gign

, gifference -
able aly (Pable 4.3},

appreci |
n Gxperipent fe

e levels i |
nat the brokon yicld and its pore

it @28 noted ¢
evels of nitrazen, phesphato and

neoken rice

forcnt 1
eontage upder 98 aigfexc




Pable 2.6

Yead yield of the eunltivar IR 22 as
affeeted by interaction betwegen nitregen

and phosphate - Bxperiment 1,

Leweie of Head yieia,kg/}za’ -
ity =t ‘ i ’ s
aéfg};é e Levels of phosphate,kg/ha
30 50 90
=5 2322 2574 2210
(58.1) (63.6) (58.4)
$30 2416 2512 2543
236 2143 2193 1993
(55.8) (5544} (54.7)
. 71.11{1.53)
Se E?/Kioi |
LeSeDe (M'ﬂs) 1?@ (3’9)

The value

pacovery Per

g under pareatheses ¥e
@@Bﬁo

present the head yield



vater m-a-semont Fractices had glmost gp OFpovite tremg gq

Jield and its ?m@atag@. In other
increzge in he

that of ueag Words, with
$he ad yield and itg pexeegtasge there wag g
in brok-s yield and its Percentage

r{"’i;j}’i é-'é }e

eereang
and vicowvoppa {(abls da3

oy YPRL 8 found aa@@ﬁiatéé mm the graj
STPR The broan yield wa Srain

Fiela
unlder th: gi{ffeyrent levels of nitrogen, shouphate and Subnerzonce,

loveveT, im Zzperiment 2,

the bran yield was foupg unaffeeted gue
to the levels of phosphato and SBVNCEZECRCS, Purthep,

the pelish
Borgzniare was not influenced W, the differom

levels 0f BRIt
o0n «-:«t)ﬂﬁh.’:ﬁ“"é Q’SR@ 5&&#&3@1’@@%@ in both the Eﬂmm’&:@ (?&M@
LRy FROCS DAY b -

03 B2 4e4)e

—_— The inorease or decrease in husk yield wag assepis
a‘i‘ﬂg s

ated
ith the inerease or decrease i grain yield ungep the different
1 the

¢n of nitrogen, phosghate and subnergence, However, the

treatment: 414 not show any Slguifiesnt voriation gye to
ercentage d . ..

husk p "+ Joyels of nitzogen, phosphute and submergenee in

the different .

both the Experimente 1 and 2 (Pable 4.3 and 4.4),
bot] e Beperd

rmdsture Contonk
Pt iffevent frain L
Lffeet of Diffe

g IR 22
nt Harvest of Rice Varioty I

14 ptériby g Considern \ble 44 fPevoncs ;
Oroin vield 8B V&

X240 Y IOAL Sl a ?fzem the €roP Wae havvested pg difierent
tod ¥

, 0
grain yield wae B ¢ne grain yield ahewes &

& YL, ¢ ?&3@.
rrain moisture eont@

ignificant




ineroas= =hea harvested at moisture content between 25.5 - 22,5
awl 2.5 = 19,5 por cent. Sisnificantly higher grain yield wag
alzo neicd when the crop was harveeted at 22,5 w 19.5 per cent
Trzin rsisture as compared to that harvented af 25,5 - 22.% pep

cont meiciuve{ Table 4.7 and 4.8).

in Experiment 1, while there wos no significant diffope

guee ir sroin yield between 25.5 = 22.5 aid 22,5 = 19,5 pep
geat r=scen of grain weisture at 60 and 120 kp Wha levels,
slrnifisnat increase was noted at the lattor harvest grain
soigture chen the level of aitrogen was 150 kr/ha. However,
oienifiennt decrcase in yield was noted by decreasing the grain
soistu—c below 19,5 per ceut under all the levels of mitrogen
{Toble 4.9).

1n geperiment 2, tho erop Faised with 60 and 90 kg wWha
and harvested at 255 = 225 por ceat moisture content of the
arain showed 910
nep eent meistura

s1ar yield performance a8 thot af 22.5 - 13,5
jovel. But when it waw allowed to dvy furthep
26 19.5 = 16.5 OF 16.5 = 135 per ';eem‘: moisture levels, theve
vas significant decreass im grall yield. ﬂww% the trend
under 120 k@«; #/ha was a iffevent a;n&vtﬁ@ émg; at this lovel of
itx0 4o nigher when Rarverted 8% 22,5 = 15,5 op 43,5 -

‘ . meigture level 89 gompered o that harvested at
1645 por coat O O io motaturss 1 ethor mods, by Sommaa
2545 = 22,5 po¥ gont & from 50 te 120 /he, the crep ecald

¢ pitrogeR
& av evel of ni o |
pninz the 1 ome delay without any loss in yield pather
be harvested with 80 {m’lam)
| poaping Wae notedd 4. 107

ap »poeiable in¢
_——

naitrogen yiel




7abl= 2.7 Graian yield and yiold attwibutes of the
cultivar IR 22 as influenced by the grain
meistare ot harvest = Exzperiment {.

64

Gm&::. =olisture Gmin ie
kyga graing/ weight,

ms  Number of 1000 gm‘ "

. bi%%’ ~ panicle &
25.5 - 22.5 4134 101,67 22.59
22.5 = 19.5 485 102,81 22.72
19,5 = 1645 3920 95.70 22,56
16.5 = 1345 3679 83,33 22,63

#w &

R 18441 0.62 - -
LaBeDa (P=005) » 127 -
Lo§aDe (P=0.01) 51 172 -

1t

b ﬂiﬁaﬁie@.ﬁﬁ at (¥
3 = Hov significe YEA



Table 4.8 Graln yield and yield attributes of the
cultivar IR 22 as influenced by the graia
moisture at harvest = Bxperiment 2e

Srai= moisture roin yield,  usber of 1000 groin
ab horvast, kg/ ba grains/ welght,
- o panicle B
IG5 = 2245 4824 112.59 22.80
22.5 ~ 1945 4871 19356 23.01
19.3 = 1665 472 109.96 22.94
1605 = 135 4359 101,63 2296
»e R %
GouTo® 25.% 0.56 0.05
- 116 0,40
LiaSeDo ‘M‘ﬁsj 48 ’
157 0.1
Z&GSQQG-(M"Q’ ) 63 ) 3
g5); %+ Sigaificant at {#=0,01)

® Sﬁg&iﬁ'icmﬁ at (P=0»
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Tabhle 4.9 Graim yield of the c&al‘i;iv@r IR 22 a8
affectei by interaction between nitrogan
aal grnia moisture at harvest = Uxperiment 1,

LﬁV@iéréf Grainfyi@lﬂ,kgfha

BICEES R, e —— S—— N -
K/ =e Grain moigture ab harvest,
23,%9-22.5 22.5'49.5 ‘39.5»1@-5 1645%1 3.5
6o 4123 4101 3826 3580
fou 4431 4492 24148 3956
16 3849 3961 3781 5503
g 31,98 -
SeliZe s
» 66
zoﬁeﬁe (M’aﬁ} '
89

Tie goﬂo (M‘Q‘i )
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Table 4.10 Grain yleld of the cultivar IR 22 as
R affocted by interaction botween nitrvegen
and grain moisture at harvest - Experiment 2.

Teve:s of Grain yleld,ks/ha -
nitr===n, : s .
g/~ Grain moisture at harvest,?
25. G2PeD 22,5=19.5 13e5=16eH 1651 3.5
6 4626 4645 4429 4437
g¢: 5035 49886 4735 4431
400 4811 4962 4990 4510
40,70 -
BeiTek
84
Batieite (#=0+05)
114

LeSeDe (1=0+01)
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Adlinz 5iz1d  The total mill yield followed almest similap
tread az t¢at of grain yilcld uader the four harvest grain
nelsturs cuntonts. There wap significant iscrease in total 2ill

the erop was harvested elther ol 25.5 - 22.5 op

yicid wraz
22,5 = i3.5 per cent grain seisbure as compuved to that whieh

was harwozted ot 19.5 = 16.5 and 6.5 = 13.5 per eent. The
4otal miii yield percentasge, did nol show appreciabdle decrease
- whean ths rrain moipturc wae decreased from 235 to 16.5 per
gent 1o rzxpermné i while in Bxperiment 2, fm Partieular tyens
was mposed under the different levels of harvest grain moisture,
Cewewer, the total mill yield per cent was found waximum ender
55.5 - 2.5 per cent harvest grain moisturc in Both the ezperi-

gente (Fable 4.11 and 4.12).
1n Experiment 2, vander all the four grein moisture conm

yield was gignificantly increased with
the imerecse in nitrogen levels fm to 90 and 60 to 120
o/ha. put with the increase gn nitrogen levele m 90 to

. gl mill yield was noted in case of the

$20 ke/ha decreade in tot -
2245 = 19.5 yey cent geain

et .‘ @.ﬁﬁ
erup harvested 2 95,5 = 22,5 | - »
| Phis decroabe in total mill yield at 120 ke Wha

nprvest srain moioture content of

tents, the totel mill

melaturoe 5
| / at the

o glenificant oAy @ ‘

wae signi purthers ot graein moisture content below

5 = 22,5 per conbe L
25.5 = 2 S jnerease in total nill yield with the

g6 ¢ eont . .
19.5 pex G500 swon lovel £XOD 90 te 120 ka/hn (2able 4.93).

tneroape is niff



Tadie 4.1 Uilling yiold of the ocultivar IR 22 as influcneced by grais noisture at harvest
= Txperiaent 1.

Train moim=- "Mt&i mill Head g&@m Drokon pive e sk

tuxe ab L ield . . , )

IVt kofea § ke % ke % ke/he 6, kg/ia g
2535 = 22.5 3@39 T3.49 20831 68.43 207

682 125  3.89 970 23,48

22,5 = 19,3 30T 73.38 2801 66,91 269 2,78 120

3,71 994 25474
195 = 1645 T342 2330  5%.48 548 18,74 132 4,34 903 2321
1645 = 135 2626  T1.36 1335  36.21 1290 49438 140 5,09 912 24..84

& &8 2% ®E @ ' X3 e R % 2%
SeBBeg, 21.80 0,21 28,59 0.73 25,68 0,98 3,88 0.2  7.27  0.20
TeSeDe(2=0.05) 45  0.43 59 1.56 53 2.02 8 0.25 15 0.41
ZeBelte (P=0,09) 61 0.58 80 2,05 72 2,74 1 0.34 20 0455
»2 Sirnificant at (P=0,01)8 + Polish ner soals

h9




Zable 4.12

tratn sole-  Total Head ylela Troken rice Bran
$ee o 2 5.1 . — ; -
Bargests xo/ha % ke/ma  $  m/wa 4 kg/ba %,

2505 - 22.5 3535 T3.25 39
22,5 « 19.5 3507  TY.97 3235 66.35
19,5 » 46,5 3821 72,48 2953 62.02
1648 = 135 FI87 73,09 2576 59.01

e Y s 0 ad

Selfeg 22,20 0,26 27.62 0.43
0,53 57 0.89

0.7 IT %2t

TeTaDe (P=0.05) 46
&s$a§u€$§@¢@1) &2

63445

H4 4943 PAL LTS 4 a0

Hilling yiecld of the cultivar IR 22 as influonced by prain molsture at harvest
- mp@r&mm 24

task

226 Se14
261 ToT74
426 13437
559 19421
R | &

1585  Da47
32 .97

4% 1431

160
m
183
176
#w

3,88

11

428
4.62
Ge11

5418

®xe

0.08
017

0,25

1139
1193
1108

996

15.02
34
42

23,33
24 450
33f44

22487

0425
0.51
0.69

$9 gipnificant at (P=0,01); + Polish per cembe




Table 4.13 Total nill yield of the euwltivar IR 22 es
affected by interaction between nitvegen
and grain moisture et hervest - Lxporiuent 2.

Tew=:1g of

Potal mill yield,ke/ha

he/za Srain moisture at harvest,d
5 %412 3311 3218 3012
-0 3679 3620 3454 5242
370 3503 3589 3591 3301
Softed Eg.?é
1o5aDe {P=0.05) 60
LeSeDe (P=0.01) 108




flead yield Higheast heud yield per jhe&tm and its recovery
per ccnt were obtoined whem the crop was harvested at 25,5 -
22¢5 y=r cent grain moisture. Jignificant reduction was noted
With the decrcase in the harvest grain moisture below 22,5 per
ecnt. Fowever, in Bzperiment 1, the head yicld under 25.5 -
22,5 =n 32.5 ~ 13.5 per cent was found on par with eaeh othep

{(Fabic 2411 and 4.12).
vith the iscrease in nitrogen level from 60 to 120 ke/ha

in Zxocvinent 1 and from 60 to 90 ky/ha in Gxperdmsat 2, sizni-

fies-¢ inerease in head yield was neted when the hmestimg wae

z grain molsture above 19.5 per cente Parther, in Experi~

done 8% 8
ment £, at the lower levels of harvest grain moistuve, belew

19,5 per ceat, sirnificant increase in head yicld was noted
oven at 120 kg Wha (Table 4.4 and 4+15). Purther, it is appa-
vont from Pable 4.15 that there was appreciable imerease in B
nead yield recovery percertage with the increase in the level
of mrein molsture combent at harvest under ell the levels of
nitrogen. BY snercaging the nitrozen £rom 60 to 98 ko/ha appre-
ciable increase 1in nepd yield recovery was noted oaly at

22¢§ had 1905 p@r ee
povealed from Bxperizent 3 (Fable 4.16) that

It is
aificant increase in head yield when the orep
* 2 en ond hape

b h&@Vaﬁt gf&iﬁ m@iﬁﬁ&gﬁfﬁﬁblﬁ 4.14 ang éofﬁ)o

ghore was 8iF

was slgrovi unde
W@ﬁt@ﬁ at 2%05 = 229 | |
crop grova ander 10 ¢ 2 en gnd © = 5 e

np compared £0 BRE

y continuond @u’bﬁa@rwmm of 6
8 and 2905 = 135 per cont ’ﬁf&in moisture
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t e

lead yleld of the eultivag IR 22 as affected
by interaction between nitregw& @mﬁ grain
est ~ Dzperiment 1 ’

mmi@tur@ at harv

g

Head yield, ke/ha

éﬂW@lﬂ of
7iLrogeit o : s S——
z/ba, Grain moisture at hoyxvest,$
35,5%22e5 2245=125 155165 16.5~13.5
€0 2321 2781 2419 1453
420 2046 2998 2418 1499
380 2625 2623 2153 1053
) - 49 90
30 ?@?(Oﬁ -
LeGeDe {p_—;@.@ﬁ) 103
140




T4

Tnkio 4015 fesd yield of the cultivar IR 22 as affecied
by interaction between nitroren aod g )
molgiure at harvest = RBeperinent 2.,

Teeaels of Hesd §y zem,m/m

SAiPOGCR, P e o
we-/ha Graln acistucre at barvest,?
2545=22e5 22.5=19:5 13,5165 16.5=13.5

_ 3219 3048 2781 2382

60 (%’2) (65.6) (52;83 (57+7)

| 3352 2956 | 2605

30 (2@%) (67.2) (62.8)  (53.7)

5345 5299 3124 2735

120 (330)  (66.2)  (62.8)  (6045)

: E@ . 47.965(0.775)

- g ;(Psa.oﬁ) 38 (#,6)
LoSeDe (£20.01) 134 (21)

op p@é&ﬁmm reprogont the hend yieid memw |

. Yalues und
per gonte




“uiie 4416 Head yield of the euiﬁva,r IR 22 as affectas
by intersction between au’bm@ggemg@ a§‘§ fgﬁ;ﬁ
noisture at harvest = Bxperiment 1.

~evels of  Head yield,ke/ba T
RNGrZencae, , , . :
co Grain moisture ot harvest,q
2545=22.5 22,5-19.5 19.5=1645 16.5=13,5
Q=8 2753 2’748’ 2205 1160
(68.1) (6649) {57+4) {32.2)
5 s 2 2951 ‘28,% 2426 1382
(69.2)  (67.0) (60.2) (35.9)
0+ 2 | 2759 2760 2359 1465
= {63.1) (66.8) {60.9) {40.5)
LeBeDe (P=0,05) 103(2.6)
140(3.5)
2»-3.1@- {M.@1) o
e N

%?E'Lé yalues under payonthesis vepresent the hosg
regovery per cente
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submergence treatments. fhe head yield Tecovery per cent

©f the crop at lower harvest grain mofsture contents of
1245 = 1645 and 1645 = 13.5 por cent wag @Prreclably hich

under contimious submerzence of 5 & 2 en gg compared to
that of O - 5 cm. This trond in head yicld reeovery pop
coat was similor in Bzperiment 2 only when the erop mg
harvestaed at 16.5 ~ 13.5 per cent groin moioture (Fable
4»17). However, under all the levels of submergence,
giznificent inerease in head yield recovery percentage
was noted with the increase ia graim woisture contemt at
harvest ap £0 22.5 ~ 19,5 in Bxperiment 1 and up to 25,3

- 22,5 in Bxpeoriment 2. ' \
It is appearent Irom Table 4.18 tha? thepe vas -

sipnificant inerease in bead yield at 120 kz /hg ang at
all the three 1evels of phogsphate, 30, 60 ang 9o ke/na
rop was harvested above 13.3 por cent geain
he other hand, at each level of nitrozen,
offect of phosphate applieation in incroae
sing the head yield recovery percentage wes noted oaly
rop harvested belew 19,5 per eent grain
genoral, under 31l the lovels of mitrogen

when the €
meioture. On t
the peneficial

iz, cape of the €

moisture. But 1%

and phosphat@s the head ¥ _mm reeovery percentase was
4 pignificantly with the decroese in grain molsture

doereat® 19.5 por cent{Table 4.18),

at narvest pelow




Tubie 4417 Heed yield recovery per cent of the cultivay
IR 22 as affected by interactien Letseen
submorgence and grain noisture ol harvest =

gZxperinant Ze

77

Toyzlg of dead yield,%

SuTIOTRGNCe, » , |
o : Grain moisture abt Bovvest,®
G =5 673 66.8 . 6246 571
54 2 69.1 6644 6340 0.5 -
i ¢ 2 TOO 659 62e3 8594
> pitLled 0.78
“aePe (P=0405) 1,60
JisGelle (M‘Q? } 2.,@




Faile 4.18 Head yield of the cultivar IR 22 affectel
vy interaection between nitmmnmﬁgsgﬁiﬁgwa
apd mpain moisture at hexvest = oxperinent 1

eed yicld,ke/ha |

;,.j:;%.a of ¢ Levels of
?:z_.i-if; £OERRe ;phgz};hm’se, — e——— : :
=2/ N8 he Grain moisture at barvest,i
| 25452245 22'_:‘5"_1905 ‘39_§-5-16o5 16.5~=13.5
w s 30 o896 2126 2367 1300
” 2% (@ (60.8) (3e8)
0 : 60 2869 2958 2567 '
(68.1)  (6B.4)  (65.6) é??'?;)
20 2680 2659 2323 ~
6o ° Go6)  (68.3)  (63:3) (54.5)
- 2 3@@ ‘ 296? 833@ ‘ ;
120 30 (20,5 (65.8)  (56.6) (5a02)
‘ 5073 3042 2469
o ¢ 8 ey (@67 (51s3) (3603)
| 3013 2385 2456 e
| 2649 2711 2094 1"
180 ' 30 (69.1) (67.1)  {54.5) (32?%)
B N+ &L 2231 1091
180 : €0 (677} (66.7)  (56.7} (30?5)
- - 2488 2421 2134 . 928
g9 ¢+ P ey (edeT) (394 (2721)
- 86472(2.18) |
Sofmer 179 (4053
L.ﬁ-‘m(ﬁ’“@’w) 242 (6.1)
u5oDe (P20:01 ) |
= - papenthesis ropresent the head yield

o junesd =
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Jro-zn _riee Ynder the four different grain moisture contents
ot =~rvest, the broken rice yleld and its pereentage followed
1imnni an opposite trend to that of head yield and its recovery
porce=taze (Table 4.11 and 4.12). It is also apparent from

Tatic 4.19 that the brokem rice yield and ite percentage followed
ali-aes an opposite trend to that of head yield end its recovery
-atage under sll the intevaction of nitrogen,phosphate and

peve
sraiz moisture coutent at harvest.

gynder tho three diftevent water maonagement practices,
54 2and 102 2 cm submergence, the broken yield and
gignificantly reduced under the letter two
mer one, for the erod harvested at gmm

I
iia perecentage Was
on compared to the for
moigture comtent belo¥ 19.5 per eont. Buk, in case of the erop
napyested at grain moisture gontent above 19.5 poroent the -

water management pract ices were found on par with each

three

sthep for the brokeR rice yield &gﬁ its percentage(Table 4.20).
Ihamle onder the four levels of grain wolsturs of harvest, the
| milar to that of grain yield.

1owed the trend ai
jption in husk per cent wes noted. In both the

culd be obtained in $he husk

nask yield fel
B oTETCE, Some ¥AF
po &

(A1)

ofinite trend ©
£ grain moisture con=

poreentage with &he jnercase OF deereas
ariation in grain yicld under these treatments

apl with that of husk gield {Table 4.14

sxperinentSs

tont boeaus® ¢he

wog rot found pm?azﬁie

and 53012)'
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Tablz 219  Broken rlee yield of the cultivar IR 22
as affected Dy interaction between pitrogen,
paosphate and grain moisture at harvest =

Experiment 16

apoken riceskg/ha

jew=ia of ¢ Levels of
nitze=<CR, phosphate, : -
Yo Bt ks/ha crain moisture at havvest,?
. o 191 508 469 1263
sz ¢+ 3 A%y ey (G6)  (89.)
o3 o 211 201 319 758
I TR N CLIC RN
- 204 224 - 380 1283
@ + P 2% am e 62O
254 1T, 711 1509
13 ¢ 3" <7’3§) (5.6) (23.3)  (53.3)
230 295 708 1420
1 23% 506 1078
120 . °® » . (5?2) (7.1) (17.0)  (38.3)
$5 296 710 1597
180 ¢ 30 (6’.2)  (9.8) (25.1) (55.0)
_ 16 57, 654 1426
e ¢ 2% (e (20.9) (56.6)
02 293 469 1482
180 $ 50 (’?}-‘5) {10.9) {18.1) (62.0)
: 78.00(2.96)
SoBlled 161 (63“)
i Q.@.(?-‘-’o.ggy o .
dd o) 218 (B.2)
fméSoﬂOé? LAds : _

:! :mrmmw (o ropresont broken rice per cobte
Aps

She V9 1aes 1k
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Panl=s 4.20 Brokea rice yield of the cullivar IR 22 as
affected by interaction between submergence
and grain moisturs gt harvest = Exporiment 1.

Bpoked rice Jke/ha |

jrwais of
A EEtss i d 2Lt LY vor . - : :
o) ‘Granin moisture ot harvest,?

9% ,5=22e5 2245%13.5 135=16e5 16.5-13.5

. 155 268 . 538 1379
5 2 2 (6.2) (8.5) (1729)  (50.1)

. N 216, 263 ey 1109
R (7.2) (8B (16.6)  (45.4)
o 45.06(1,69)

Geldled

LoSeDe (P=0.03) 93 (3.5)
LaGeDe (P=0s01) 126 (4.7}

parenthesie poprosent the broken rice per cent.

The valumes under



Lran e bren wos found & :
L & vren wag Iownd o inerease with ths decrease i
_ : reasse in

s ]

wrlgieee content of the sraln at hervest. Sigmificant inere

¢
i ¥

a8 =ied under 1J.5 = 16.5 per cent and 1645 = 13,5 gep cort

frui: wolsture ag conyared to that under 22.5 = 19.5 per o ent

&y e -l

25 = 22,3 por ceat gralm moisture ad horvest, Only gn
n=Tinent 2, bron was found significantly hisher under 22 g

PETIETEE

13e% zor cent than 25.5 = 22.5 per cait ~raim moisture level,
Tug j=ercage or deerease im per cent polich under the different
wprin molsture contents at harvest, followed similay tread ag
thes =f brone In pmenmeral, there was inerease i per cent polish

wi=n deeresse ln rrain moisture content at horveot at constont

peasare and time of polishing (Table 4.11 and 4.12),

Peononie Bvaluation
phe goantitotive siznificance of Bitrozen and PE!%MW

n? aifferent water manageneat practices in the

feptbilicera a
g nervosted at Lour differont

acenenie eynlinagtion of the YOl

wore kaoun BY calculating tveatmont

groin noisturc eontentS
tupn ond neb Teturns of wouzh rico(Peddy). These

wine grose ¥2
enleulat ions were al3o nade for polished rice with brekenpran

in opdor to obtain &8 comparative evaluation with ..

and huglk,

snnt of wough Ticte
gi-nificant 1neFcast in the estimate of grose

oregs return ,
y the ineread in altrogon lavel grom 60

aoted wit
i Cxperioent 1 and frem 65 to 90 and 120 ko/ha

retura Wap
3o 120 ky/he

%




in Sxeciment 2. Therees, ot 180 ks Whr, in Experimest 1

the ectiznte was sizaificamtly lower 28 compared tim:::t i;f

both 5 and 120 ke Wha (Toble 4421 and 4.22). |
Regnrdiny phosphcte levels, in Ezperiment 1, ZYoess

rotu-a was found significently higher =t 60 ko #,0, /gm than

30 o= zell as 90 kg Py0g/ba. Giguilicently lever gross retugn ,

seg moted ot 90 kg PZQS/M e compared to th-t of even 30 ko

0 s (Povle 4.21) whereas, in Experimsut 2, the grosp retupg

=nificantly higher 2t 45 and 60 kg 2@@/&& over that of

WO ET
5% &7 z:vzor/ nn nad the .values urder the former twe levels worg
forwws st par with each other (T&M@ £422),

4ponz the three watey mancgencnt Jractices, the gress

roturn was significantly higher under 5 % 2 en continuous guhe
as compryed te tho other two tr@%‘ﬁm@ma with 0 - 5 em

and 10 + 2 e aubnergente. ¥hile no siguificent difference 4n
fro8s xz;tm' wns neted between 0 = 5 and 10 ¢+ 2 on mm;gem
levels ia ixperiment Ts significently hisher return was noteqd
andop the lattey Submergsnce level in xperivent 2(Toble 4.21

BOLZLNee ¢

aad 4&22)0 ‘ ,

I 1@ povoaled from Tsble 4423 and 4424 thot thero wag
aiznificant ynereape in EFO80 petura with the ineresse in groin
oigtupe contedt ot harvest from 1645 = 1325 t0 19.5 « 16,5 =nd
Q e In GxperiBent 2, altheark, significant

52,5 = 19,5 per eente
rn wos peted for poash riee with further

ase i Frosh poti
n moisture contont fron 22,5 = 19.5 to

Geeyrocas

=4
juercnee in nazyest ors



cppss roturn and Yo S peturn por hectare
Por rough ziee and polished Tice Sith
py-preducts of the eultivar IR 22 @8
safluenced by the levels of alitzogen,
pucephate and sabnergsnee = Experinent te

Tahls 4 21

' i o ' i e X o
grogs TetuFR Net weturn

Rouz? ~ecT" Tough  Folished vice,
pice, broken, bran hroken. bEam

@K@ ﬁiﬁ@y -."b £} 435 P
ﬁfs/m and ‘e skg W R m&k'

i e
, 394 944 1630
9264 2195 1059 1743
3725 607 1141

| 263 apy 1591
5550 2550 255 1639
5309 g6a 128

y 3934 855 437
o -5 bret 7097 932 1662
542 .. 5277 5929 763 1415
10 % 2 | e o

26411 38,82

59 95
a3 144

‘B4
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mahle 4.22 Gross return and net retura por hoctare
for rough rice and pelished rico with
by=producty of the enltiver IR 22 as
jnfiuenced by the levels of aitrogen,
phogphate and gubmergence = L ":msm 2.

| Grons roturn - Iﬁ‘@t retarn

Rough Polished rice, Bough TFolisbed rice,
ries, brokes, braa rice; brokeam, bYran

he  and husk, /he  and husk
&/ m' | . %}gﬁ .
r=yels of
ase en
e
9 4600 182 2310
?;,»g §§s‘% 4949 160 3584
120 4067 5041 1645 2617
' &8 E ik g ' # ik £33 -
1ovels of
";h@S}th@
4817 1546 2502
30 2o 4899 1558 2542
gg . 302% 4865 152¢ 2467
| P Bt @ &
1563 2479
1672 2656
14596 2376
&% @E "




Tabiz 4.23

Cross yeturn and neft} retayn pay T
for rough rice and polished ﬁi@gﬁg&m
?ﬁgrnﬂmgs b;ftgm cultivar IR 22 ag
aflnence he grain moisture at hexvest
- Sxperiment 1. & isture at hasvest

Tx=staents Gross r@“m; | Vet retwem
momnh  Polished rice,  Roush FPolished rios
== i@r’v@s‘z.
5.5 = 22,5 3474 4367 983 1915
55.5 - 19.5 3471 4363 1020 1912
155 = i@cg 3273 5943 82? ' 1502
§6.5 = 13,5 I8 3141 651 680
#® ¥ Y o
5 g Hiile ® 1405 27413 | ?3ﬁ§@ 25,19
LaGeDe (P=0.058) &7 36 28 52
G.5eDe (P=0.01) 39 76 B 70
(p=0.01)

4&# gianit jeant ab
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-

le24 Q(roes retura ard net return per heetars

Jebla 2
for rough rice and polished rice with
by-preducts of the cultivar IR 22 ag
influenced by the grain moisture at
harvost = Experiment 2.
i‘-;?m%:‘zents Grose return et retura S
Rongﬁ P@i&éhﬁﬁ rme— Rmkg‘?i ?olmmg . =
faa  and hysk, I/hm and bugk,
x/ha 2/ha
DEIETURE
St :"iﬁﬁ?&gt,
5 5 - 22,5 4010 5833 1653 2776
22,5 = 19.5 4044 5056 688 2659
$9.5 = 16.5 3928 4833 5 2476
16,5 = 13.5 3670 4420 1315 2064
SB , fHe R &
Geled 16+93 3343 17.93 39443
g."" b Y erey
LeSeDo (P=0.,05) 34 d 37 69
5.5eDe (P=0.01) 46 # 9%
B gj@mifieaﬁg at (P=0.0 )



22.5 por cent, ne decreage’ rather, significant inereage

25e% =
ia retarn wes noted in cage of poliaha& rice with broken, bpan
aAnd mumi,

It is rovealed from the iaterastion botween harvess
LZperiment 1,

Crein moioture and levels of nitrogen that in o
*he iacrease 1n level of nitrogem from 60 to 120 Kg/ha,

wit=
the z-ogo returan for revzh rice was increased &ignificantly,

irraczeetive 6f the genin moisture content at hervest. (n the
controry, increasiny the nitregen level from 60 to 180 ke/ha,
ap.reciavle decresse was noted only whea the erop wag ‘ﬁfmeﬁteﬁ
at zrain molsture eommﬂ sbove 19.5 per cont( 2able 43&35)‘
Res~riing Experimm 2, significant inoresse in gregg return
for both rough rice and polished rice with twelwmn, bypap and
husk was moted with the ineresse in aitregon level from o 4
90 and 120 kz/ha under all the levels of grain moistyrg contonts
at harvest except under the mww@ contout of 25,5 w 22.5

per cent, where at 120 g #/ha, sigaificnnt decrease weag notad

| ' w/na level (Fable 4.26).
65 compared to 90 kg Wha
with the imereasing lavels of adtrogen ia_g}m 120

jigt veturn W | |
y wng significant incroase in net return for roush
wo/hia there WL ©. _
iohed riee With breken, bPan and husk, Ia Beperiment 1,
4

—— y pitroes
incresse i + pignificent deerease K%mu 421 ). Wherean,

s brough
to 180 ka/n giable inorecss Yas nctod at 90 ap well a|

in Ozporiment 2, aPpPre




Table 4025 Owoss reburn per hectare for rough
for the cultivar IR 22 as affecied by
interaction between nitrogen and grain
noisture at harvest ~ Experiment 1.

cugh rice

Leve:g of
BIZEEZON,

| é}mm_ ratmﬁé/ ka

'Gmin moisture et harveatt% |
25,5=22.5 22.5-19.5 19.5=16.5 16.5~15,5

P S

60
20
330

Eg_iiﬁ"isci _
;gﬂdﬁo(?gg'og)
Felle (PSQ‘GQ )

Le

3419 3404
3638 3652
3246 33528

23«74
49
66

3203
3431
3290

3023
3290
2933




30
Fabla .26 Gross relurn per h@tm for rough rice
and polished rice with broken, bram ang
husk for the cultivar IR 22 ap affected
by imteraction between nitrogen and grain
moisture at harvest - Czperiment 2,
iev=iz of Gross veburn,iyha
nil2i7en, : : - — oz S—
gt Grain moisture at horveet o
25, 5m22,5 2245%12.5 19:5=1045 Aiﬁ-‘ﬁ‘ﬂﬁ.ﬁ
0, ' 3936 3850 3692 3479
(4953)  (4761)  (4539)  (4147)
30 4132 4096 5913 3690
(5287) (5183} {4340) {4447)
120 4062 4187 4?78 3842
(s1s8)  (5218)  (5120)  (4667)
29.55 (58414}
Sallled
Seliel 61 {120}
LeSelle (M’@§}
| 83 (163)
T.GeDe (P=0.01)
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120 k- = ha over that of 60 k» /ha, and no siznificant differs
engo w5 noted betueern the Lormer two levels. In cthor words,
siralfic=nt inerense in net return was noted only upie 90 ke
/ha isv2l (Table 4.22). Further, st this level of nitrogen,
the niiitionsl return in case of polished rice with broken,byan

=k over that of vough rice was found sominum (Fized.t).

and huex
Ta Experiment 1, there was decrease ia et vetura with
she imepease in phosphote levele frou 30 0 60 ke/he and signie

Cic-~t deerease was noted ot 90 kg ?205/1&@ lowel (Table 4.22).
In —.opiment 2, where the three levels of .0, were 30, 45 and

J P,

../nm, Slgaificont iscresse at 45 ke/ha lovel was anoked

6O i
oye— tnai of other two levels (Table 4+23)e Iz ¢7ge of polished

rice with brekem, bpen and husk, the net return was theush
but the treni remained almoot sﬂg‘n&lw to that of roush

3’334@%33
riec under the three levels of phosphate in both the experimsnts.

she caly vnriation neted wae that in Bxparimest 2, where there
o aiffercnce between 30 and 45 ky PO/ ha

was no pignifiecs |
~aditionsl returs ootimnted in enge of polished

hron 2
¥ gzag/m levels ia Oxperinente § 2ad 2

5 qgolys vhile there was wide differcace between 30 and
roppcet . -
) jevels of phosphate in Dxperimeat 1, the additiensl return
GO &y 1€ T ,_ ‘

’ 45 and 60 ¥ 1@"31@ showed proetically ne

copacd botwecH 30,
oy popiment 2 (P

lg’V@:ﬂﬁo Th@
rico with brokols
o i ot 60 end 30

nf hugk Over thnt of rouch rvicc was

0401 )O

aifference 1B




EXPERIMENT |

500
450+ :
O N’ 2
5390 aaliog bo [ =S o e
= Y o — W ~y o
£ -
e
t 5D
&) 2
& l
o=
¥ 5
I e1200r
Y “— H
i :
o ‘
B = =
S 3
: =900}
{750
;. i
500+
: }
1 i D -
[ %50 N w
f % o z\ ) £
: ! v ‘ i |
- : 2 t
enass (o g Vo m g B e e AN i R R
A § O & o T 1 s AT ‘ o ' R R - :
4 : 25 ‘ ‘ " ::\ od (o] ?
1 ;so%— : ?
e e
: O ‘ P
Nitrogen, k4/ha a e S 5
% g/ Phosphate, k8/ha Submergence ,cm Grain moisture at harvest , %

FIG. 4. [_ADDITIONAL RETURN ' PER HECTARE FOR POLISHED RICE WITH BROKEN BRAN AND Hij

K AS
; COMPARED TO ROUGH -RICE UNDER THE - DIFFERENT ~ LEVELS OF NITROGEN PHOSPHATE Sl PMERD—
GENCE AND GRAIN MOISTURE AT HARVEST - FOR THE CULTIVAR IR 22 CEXPERIMENT | AND 2)

3 e — S— - — i —e e L s

76




93

“ader the thres water mensgenent practices, sigaific: cantly
a

wous sa-aergence than the other two treatments with O - 3 em
20d 16 + 2 ex subrerzence. Significont diffcrence wag elso nﬂfeﬂ
botwes= lhe latter two treatments, where under O = § gn Submope
7oaes iwvel, the return was higher than 10 4 2 en oubnergence,
similoy tread u'n@r the aifferent levels of sudmergence was alge
actes for polished rice with broken bram ond husk: However, in
Expe--iment 1, no significsnt difference wao noted betwoon O - 5
en nnd 10 + 2 em  Submergesnce 15?313@&?@1@ 421 and 4.22). 1%
was Turther revealed that the additlional weluwn for polisheq
rioe with broken, bras and huek over that of roush vice wag
under 5 & 2 €8 submersence followed by 10 42008 05

e leveleo {Fm-40?}¢

monious W
cm pubmergent
phe net peturn for roush rice was eignificantly m@m
he increasd in grwm nmeisture of harvest apto 22.5 -
At hizhowr grain moieture, ron AZARG £50m 25.5 -

med with €

1565 per cente

22,5 per cedbs

maximum returs Wob estimated when the erep was harvested at
gpain moisture content of 22¢3 = 19.5 per conte Further, the
spsin poisture conpent 1o¥8r OF higher thon this level lowered
o ¢4 rice with broken, bron end husk the

por polish
qod ninost similar ts that of roagh

aiznificant pednction wos noteds In other words
3 wordn,

the petulfls .

pnet returd remnl !
i der Bhe gifferent jeveie of grain molisture at harveet,
rice und he G

troend ia




e oiiy vapiction observed in &x periment 2 waa betweo -
% T - ‘ . ‘ B e Q5 -
123 =74 25.5 = 22.5 per cent graia moisture contents wh
THRCOLS, where

glrn:ficant lnorease in net return was higher under the latt
o ' er

over t=at of the former. The additional return in case of
palisksd riee with brokea, bren axd husk over that og rourh
rilcs w-@ found to inereass with the increesing level op grain
moisivve ot harvest ard wes meximun ot 25.5 = 22,5 per eont

noisture (Pizedel)e

It is vevenled from the imteractien botueen nitrozen

= nad proin moisture contente at horvest (Tahle 4,87)

jos

2%
TS

thas theve was significant inerense in net return from roush
pios with the decrense im harvest grain moisture frop 2335 =
22,5 t0 22,5 = 19.5 per cent st altrogen level of 120 ka/na,
vt ienlarly in Reperiment 2, while there wae signifieant
ipcrespe in not return at 30 kg Wha ever that of 120 ka/ho
Pop the crop horvested at 25.5 = 22.5 por cent exain molsture,

a0 sienificant difference was noted whon hozrvestin: was done
at lewer nrals é@iawm cortent of 225 = 19.% per eent. In
both the Bxpevimsauts, 1 am 2 tho aet retuiw in case of
poliohed rice @#i‘&:&l by-prodncts followed almost aimilar treng

to that gg‘ﬁ.mh rice (Table 4.28). Except that in Experinent 2,
wiﬁf;% ¢he iuncreasing grola moistare coutent at harvest

wheres !
in not returnd s @M@Wﬁ?ﬁ ot 59 kx WMQ Dut at 90 ke R/m
o poapge wWasd noted noly up te horvest geedn

sizaifies ant inc



iable 4.27 et vetura per hostave for rourh rice for the cultiver IR 22 as affected

by intersction between graln moisture content ab hervest and nitrogen =
Buporizents 1 and 2.

Yrain meisture et voturnhe
o hazvest, e — | . |
# : legvels of altrogenin/he Levels of nitrogen,ky/ha
60 %20 180 60 40 120
Experinont 2
a5 = 2.3 R TY. 1487 661 1546 1775 1638
225 = 195 1085 1234 743 1560 1740 1763
195 = 1648 855 380 €16 1402 1556 1755
165 = 13,8 705 839 409 1189 1334 1424
3&%9& 23474 | 30452
LaSaDe (F=0,05) 4% 63
Ta8eDa{P=0.01) &7 86

S6




Table 4.28

Set retura per hectare for polichod rice with broksn, bran ani husk for
the cultivay IR 22 as affested Hv interaction beo

Y in tween nitrogon and grain
moisture content at hervest « Ispupiwings 1 Wl o

c e
“valn molstare’ | Fet veturn,i/ha

of Barvest, _ - _
i levels of nitregen,ko/ha levels of nitrosen,ks/ha
60 420 180 60 90 120

LONS inent
2545 = 22.5 2013 2205 1526 2663 2931 2735
22,5 = 19.5 1991 N2 572 2474 2032 2795
1945 = 1645 1662 4664 1420 2249 2483 2637
1645 = 1345 52 931 255 1857 2090 2244
Goeles | 4346 B8.88
LeSeDe {P=0,05) 90 121
TaSeDs (P=0,01) 123 163




Heistere level of 22.5 - 19.5. with further imcpense gy nitrogen
level e 120 xe/ha, ag appreciadle ineren

TUASe Was noted gyep up to
16.5 per e.ém. In othep
aitrogen level ¢he Yariety In 22 eoulg
B2 harvested with some delsy, at low grain meisture Content,
Titho:t any appreclable reductfion in not Teturn, |

& low »=rvest grain meisture of 19,5 -
Worde., Ly incveasing the

Resovres Optimization :

In order to obtain maximum benefits fron the difforent
izputs of mitrogen and phosphate the erop 4o Poquired to pe
parvezted at o optimum time. Therefore,

interaction effect of
aitro:on and phosphates with the graln noisturs o3 harvest
beerueg very important for maximization of sypip yield %ﬂé hoad
vicide In view of the above, production funetiong were fi‘cm@
with the help of eguations 3.1 and 3.2 and 3.4 &iven in Page
and using the data eecllected Lrom Experimenmis ¢ ang

the aiffereat functions tested, the quadrap
2)

ie fopm gave the

est £is (higrest RZ) and wes used for fimml interprotations,
5% nest - |

tons for the grain and head yield for Lwpeviuents 1 qny
funetions

ave given
soparataely, are g1V

Grain yield

27,4669 § = 01112 12 4 goe oner
fzﬁgsi) (~22.442)  “(3l924)

)aS - 0.5&9?_MM
- ?if?g?ﬁ (~1.334)

®eo (4;3)
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33

H

“heres

elementol nitrogen,ke/ha

= grain moisturs at harvect

840 y-iozs ave given under parenthesed in the equation,

' mpeinan WOGH the elasticity of preduction = O

see (4=a4)

eee ‘_{@.031 )
vee {M?)

see (4ota)

>Y . 373.2202 = 15,7978 M= 0.1097 ¥ =0 ... (4.1b)
= P A A

s {mnl $aneouns equations

Hﬁ. amon 1 = 112 889 # = 2543

4B 7083 &&a@,?‘ con eusily bo shown to bo satise

4‘%@&1 Yo
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9y subotitubing the optimum values of W.awmi if o the above egua~
m yleld of 4393 ko/ho was attained.

%i@ﬁ (::° 1 ) & Wk

0,2820 ?’2 + 567711

T == L2015 P - "
L4 959 + 33,2?4% "6;@3?} 24‘.535?

2 - 0,0633 P

- P9 T t-.209) ees (402)
Rz = o695
4 = grain yields kg/na
21 em 2L =0 e te)
D P 0B
- D8y _ O azd ees (4=3,)
% - 5P .
07 o ey
@‘Qﬁgﬁ B=0 oen e E*‘@O@@)

2015 = @16'564@ P
e 0.0603 P= O sse (4e2b)

a.%w %5

7116 = 15,6980

2,% = 367
uat ions
pose £92 pimltaneens &4
By @@Mgggw % 4 7= 2540

= ghen £ 7 56 &
Yooz
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sne eontizions {4=3,) and £4=Cy7 can casily be shown to be

aatizfi=d for the equation{d 2.
¢he optimam values of P agd ¥ to the above egua=

By subs-iinting
4 of 4225 ke/ha was sttained.

ti0a (£.5) a maximom yiel

[ Ty _. :}'g 2

- = - 2 4 20,7161 ¥ = 0.1208 @2 % 44345471 M
: 137 (3 671) (=10,373) ?S.M@)

e

- 98012 mz - 0,1
(’4 '7@1 ) ("ﬁ. E 4.

?xg "“b“ f@:g)

4 is meximum when |

' 2% =0
;[)2% and é—@ | | |
2% 2% - (5@% )“’) 0 and e (43y)

oF ot |
’D QY g}ﬁ ?‘% <@ . see (éﬁﬁaj

24168 = 00,1211 = 0 aes (4e32)

grair yiel

L ¥

»

0L = 29:&??6% - B
0

X . wzeset 7%
<9

bl %h@% ¢wo &

m&lmz@%w gquat ions

By solvi S
. gper ¥ ° 442 and B = 2143

Tyo |



fhe conditlions &;é--Bg%}f and {“4-63’} can easily be
aatisiica for the equatiocn L4357

inz the optimm velues of ¥ and ¥ to the above ema

tiop {4.3) a maximum yleld of 4957 ke/ha was attained.

- 794 + 35.9796 P = C.4214 F® & 422,9382 1
* 79 (2.702) {~4.262) {~2.840)

- %;gf‘?? %‘12 * ?é.@ggé)m cer (44)
RE = .66
jeld is paxdmum whon
. cen (miy)
D',‘:‘_, (%ﬁ} 0 and " ewe z(&%}

( ﬁ sse (MQ)

8428 P + 0.,2752 B = 0 vee (dudn)

% 4p2.9382 = 195344 B¢ 2152 =0  cee (4:4D)

+£aneocus equations
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The conditions £4~By) end 4~6, ¥ cen easily be shown to be
satisficd for the equation L8447

optimun values of T asd 1 to the above equa~

By surst stuting the
4933 kg/ha wag attained.

tion (4.4) o maximum yield of

rperisent 1
. 10085 + 30431 B~ 0.,0630 ¥ ¢ 1112,1920 &
po= - 1005 35) (=15.154} {15;&7@)

(523"
_ 25.1996 U + 0,2764 W |
(,14.146) | (3,657} ses (445)
ﬂz = 096
dnere &
g o Head gields e/ s

Hopd yleld 19 aaximum WheR
easn (4«&5)

aew {é"’ﬁﬁ)
vee (455)

ese (445a)

ase €@t§§)
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By selviaz these two sinultaneous eguaticng

Hnax = Then T 111 and @ = 22,7

The cs-ditions ¢~Bg- and '4=Cg2 can easily be shown to be
gati=risd for the equation (4.5).

57 cabstituting the optimam values of W aad ¥ to the above equa~ "
tio= {3.5) a porimun hoed yield of 3023 ks/ha was atﬁainaa

o - 12,4574 P = 041274 7° + 1134,
B 10321 # 12:375)  (~4.092) (1543 3Ty

@? + 0,107 PR ees (446)

- 25,1596
(29.@54) (.466
Rg- = «89
Hoad yield is maximud when
g—g aﬂég'% =0 wee (4=4.)
‘ 2 o ,
' O anl cne (A"
a(--?gﬁ@) a _ (@ﬁﬁ)
<<j/0 oo ﬂh@%}
' — - B0, P e 601@9 e sew oy
@,%g L 42,4574 = 0.2548 (4+6a)
- 51},3992 gﬂ $ @c’ﬁﬁ? P “@ 0 see fé..sb)

o 1134.3437

w@h@mF@%’&ﬁ@ﬁ”&gqﬁ
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he eeciltions {4=BgJ and {4-Cg) con eesily b® shown to e

gatissicd for the eguation K46

=i itutioz the oot imum values of P snd & to the above egua-

By
yield of 3382 ky/he was attained.

tion [1.6) o maximud head

BrpeTizenat 2
, 4275 § - 0.0797 IF + 338.6341 ®
g o= -5t v 8 V3T eaaass)  (3.103)

_ - @.1404- il
- ey T ES e 1

Rg = 693

a is max ioud when

iens yiel

e €4- )

&a’zﬁ%’% = 0 | o A
0 and sns (4"3?)

ane (&nﬁ?)

T - 0.,1404 W @ ess (Be78)

g - 0,1404 1 = O sen (4e7H)
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The ce=ditions {4=By) and {4-0,7 can emsily e shown to be

gotisfici for the equation {4.77.

By suSotituting the optimum values of ¥ and i to the above egua~
tion f4.7) a maximun head yield of 3440 ko/ha was attaiued.

- \ 2
K = = 1625 + 28.3751 P = 03201 P™ 4 324.763% 5
(2.393)  (“2.547) | (oeent)

- 61684 1F + 0.0846 Pu
(“'10%4) ‘ .199}

P - 0.6402 B + 0.0845 Bs 0

D: ﬁ e 1
D’g 28,573
OB = 3244763

4 - 12,3368 4 0.0846 P 0

@i@mltw@@us oguations

| vse W0
By selving theS?

Bpas

when £ = 46 and I = 26.6
oW d - .

tes (@o@}

™

"‘L(4*Ea>
oo (4..@8)
ees {4+8n)

'&0>£Q-3b;
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The ¢oniitlons {3»:';%&3% and {‘4«08%‘ can ¢asily Be shown to he
2 dz7i23 Por the eguation {4.8%.

By gmayssitubing the optizun values of P and ¥ $0 the above equa
$ion {2.3) & maxieun heed yield of 3382 lko/he was attalned, |

sr=duction surfaces obtained by these eguations (4.1) to

3.
L2

(Ao} =pe depicted through PLgBe 4.2 to 4.5,
ohe productien eguafions obtalned through production

ftions for srailm end head yield by taking istc sccount all
e sy phctors = nitrosen, phosphate, water and grain moisture

at s=wyest, are given as followd.

Srds ¥ield

inperinent 1
e w-evr e iy SRD * BB
g R 0T IR
gy L E”
« oporzt,® - 178" ™ L
- gugegtef " i s

y = crain gields Mm

. npitpogtis /e

i
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= phosphate, ke/ha
= water reguirement, em

grain moisture content at harvest, g
rogression coefficient

‘= eonstant

i
il

13

32 = +97.
Sraie yield ie maximue when the dastleity of iroduction = 0

(D¢

O whaew aﬁ = 22-926’ - 0.,2104 ¥ + 0.@149 P 0-0754‘5 8

= O ;=0 | )
1076 12 ese {4e93)

1@.33&0 = 603610 4 Qn9149 - @QQGEE? S

o,
o4&
- 0.0236 =0 vee (4490)
% = 4§’§§Q§ - 0'5459 S % 0,015 ¥ = Q.ﬁ@zgp
+ 0.,1664 E=0 see (40?3}
OF o 345.9155 - 15,4660 I = 0.1076 §
‘e e (40%)

° - 0,0236 P + 0,1664 G = 0

3y solving these Four gimultancous equatioas

- when § = 192, ¥ = 33 5 = 148 and 11 = 23,1

Yma?:
7ho condit 1095 for Toax as deeoribad dn cquations 3.4v, Fedey
: viavied For the equation 4.9
_ are satisfied *Je

3,44 and 3.4¢

© seabinz gne optimas volues of W28 and i1 to the adove
ny substitutiaZ ¥  gseld of s '
’ (4.9) & szioan grain yield of 4606 kx/ha was attatined.,
eguation 1%




: = =1862 + 22,9914 U = 0.0947 I° ¢ 4.4221%

R? =

Grain yield

or when -%%

O¥
SE

oY
X1

oY

AN

ny golving BHO

Tpax

i

(7.494) (=12.23) {0.683)

- D.1843 P° + 12.6961 § = 0,0764 52
oars32) T (5:080) ©  (egiom)

o 403.7710 ¥ = 9.4630 1 = 0,0097

(7.267)
¢ oase = QLT IR
WETUERT
0637 |

g mexiran Theh the elasticity of mrogustion = ©

= 22.§@$ “&01994 Ho- Ggﬁgﬁ?‘ Pe g’@gﬁé 5

soe (@,1%)

- 0.,1674 11 =0
4.4229 = 0.3686 £ = 0.0097 I + 0.0698

#

+ 0.3605 B = 0
12,6961 - 0.1528 § + 0:0264 1 ¢ 00698 P
s 0.1273 B = o | ess (4490¢)
4057710 = 18,9260 © = 0.1674 1T + D.3605 P
; 09,1273 8 =0 ves (44103)
gangous oguations

me LOUT simul
P59 § = 149 and ¥ = 22.4.

= gﬁ]’&@ﬁ i om ??9? -

ees {4.10b)



11

P Py ory big¥s 3 e Va2 % : 3 l
Yhe eonditiean for Yone @2 described in equations 344Dy 3.4c,
Jedd ans Z.4e are satisfied for the equation ¢«10.

syeubyt ltating the optimus values af"??,.@,s agd ¥ to the above
erustio= i1.10) a meximun grain yield of $412 ko/ho was attained

ead 7i= 1=

Lruoriz=rs 1

= = 14083 4 3.1202 H = 0.0681 4° ¢ 9,2857
(3.532) {=14.618)  (1.803)
R

2.
= 0,0728 P & 40.4468 8 = 0.,0850 § + 1192.52 .
(=4.087)  (2.791) (1.775) (’15.392?4 i

— 25,1940 12 = 0.0010 P = £.0076 15 + 0.2802 1
' (~15.443)  (=0.137)  (=0.578) €3.g7a)m

- 0.,0191 78 + 0,006 P = C.5712 5y -
(‘0‘3753} KG‘M) (“‘2.@‘@9) *s e (4&??’

Rz = @0%

Tiead yield is masioum when the elastleity of preduction = 0
or when %@ o 9.1202 = 0.1302 N = 0.0010 P = 0,0076 5
s 0,2802 =0 | see (4411a)

OH . g,2057 = 041456 F = 0.0010 & = 0,0111 §
&

2 + 0,0061 1= Y son {4.11D)

» 00076 T = 0,011 P

DIl o 40,4468 = 0.,1760 S
eoe {4elte)

=g
2 - 0,572 U=0
5234 = 503900 4 0.2802 4 0.0061 P

Dﬂ = 3?92
O ez a=0 ves (4o992)



3y scleizc these four simaulitancous equations

= Yhen J = ‘”0. 2 '? 53’ ,:'s =] ‘14? ﬂm i = 2'206

~he e-:-itions for me as described in eguations 3.4b, Bede,

3.4¢ are catisfied for the equation 4.11,

Lg il =iz

7 penet itubine the ortioun values of Dol and I to the

&4
uation (4.11) e maximun head yleld of 3117 ke/be

».
TR TN Dl
0% <

oz =3Talnoede

e iment 2
. : »

: - + 41344354 N = 0.0618 5" & 19,7844 »

o= 2375 (4.23% (~=8.0066) {1 .g@ag) ,

P2 ¢ 6,080 § = 0.0359 5% 4+ 326,2136 1

- 0.1564 (1.465) (=1.902)  (5.905}

(=5.038)
050 12 = 0.0054 1P + 0,0401 1S

- 6o05%08) | (=0.383)  (2.047)
¢ 0.0037 B3 + 0,1631 5y

B ?-'-g ?5%43“ (0.095) (0,894}

092% Sm ‘
+ C16:143) - ees (4.42)

g2 = 036

max imai when the elanticity of produetion = §
4 = 01236 1 = 00054 ¥ + 0,0401 5

L X R (4&33@) |

yjead yield 1

DU _ 13,433
g whed = i 13 . D
57 = G,0054 7 ¢ 00,0097 §

28 19,7544 = D312
see (49"34?7&)

27 & ‘



o N | ' :
‘“5'3:' = £.,0300 = 0.0718 § » 0407 I = @.@@3’? o
+ 0,0234 1 = 0 “.
‘g‘% = 326.2136 = 12,1000  ~ 0.1624 J
+ 0.1631 P + 0.0234 $ = © eue (hel

By Bolvizzy thege four gimmltaneous equations

:-EM = Uhen 1 = 124, P =51, 5 = 182, £ = 26,2

The es=dltions for H_ .o

Tedd mnl 3.4e are sabtisfied for the equation 4.12.

as described in equetions, 3.4, Sedc,

By swieiituting the optimun values of H,78 and U $o the ahove

sauatics (4.12) a maximun head yield of 3582 ko/hs was attaineq,



Effect sr fitregen and Phosphate on Rice
2§ and m 22 .

Panke

Variet:iss - Sona,Jayanti,

Ferformasce of the four rice varictles for yield ang
miilis: guality was studied by Wimz thee galer different
iowels = nitrogen and phosphate durinz *aman® {Juze to
ovenser) 1972 and 1973, Dardsg 1972 (Experdment 3) the levels
of a:itrogen wewe 0,60,120 and 180 ko/ha and $ho phosphate
lsvels were 0.30,60 and 90 kz/ha. Vhereas durisg 1973 (Experie
momt £} the levels of nitregen were O, G0y S0 and 120 ke/hg
om 1-vele of phoephate were O, 30, 45 and 60 kg/hm. In both
the =-perimonts, 5 & 2 em continuous subnergente was mainteined
duris: the entive groving pericd of the crop amd al} the _vapice

o

¢ion were harvested betwecam 19.5 and 16.5 yor cent grais

¢uro contente

4_ppd yield atteibutes Among the ifforent varie-
, z’an?nraj gave meximum grain yield feliomed by IR 22,
Gonn and Jayanti in ovder. The yisld difforence }bﬂma the
. vapiotics Were found oignficant except between Soma end Jayaubi
4n gxperiment 3 2 and Sona aad IR 22 in Experimont 4 where thoy
pap with each other. Tho olinificant vapiatLon
we vaplcties was found 2lneot agsceiated

w.,«*r@ f Oaﬂﬂ on
®

in J4 wwﬁﬂ’g v@&i@t ion in nueber of Iroductive tillers

agh 8ig

wit . of gralms per panicle anl thousend grain

in cosc of voriety IR 22, only the numbep




6 grainn per panicle dld aot fcllow the twemd ( Pable 4.20

ol 4e3tie
The grain yield under differont treatuonmts of nitrogen

has yevesled that in Experiment 3 there was significent increas
with tix inerease la the level of nitrogen from O to 60, ax
120 %-/ra whereas, sigaificant decrease was noted when the
lovel w8 roised from 3120 to 180 kg/ha. In Experiment 4
sirnifisant increase in yield wae poted with the inerease in

the sewol of nitrozen upto 90 ke/ha and therenft
/e the imeresse was not significeut. Significaut fmerease in
genin yield waS found asscoliated with the signifiecant 3 aso

in su=ber of pm&uetive tillers per Rill and I’ﬁmhar of grains

oo

per panicle (Zable 4«29 and 4.30).
1¢ is revealed from the interaction botween varioties

progen for graln yield thet irrespees 1% of
the levels of nitrosen in Bxperiment 3, variety Pankaj was
found superior tUAD all other varietics. The superierity og
voplety IR 22 0Ve¥ sons was aoted by the siznifienntly hichep
grain yield ohen the nitrogen levels were 60 ke/ha and above,
she yleld perfermaiace of varisties Soma and Jayasti were found
almost Similat under the levels of nitrogen ahove 60 ke/ho.
in ymm pergoymanpe of all the varieties under the
at levels of nitrogen wWere found nlmost assoelated
usetive tillers per hill (Tablc 4.31).

and levels of nit

The g¥e



Pohle ¢.29

gGrain vield and

] yiold abttributes as

influenced by different varietics and

levels of aitrogen apd phosphate -

122

Experinent e
rpnnse—nb Grain  Tumber @:f Homber of 1@0@ mﬁ.@
yield, productive grainy/ w
2% e tm@xa/ panicle eigm.
Vor:ieTies
e 30952 De2 103.9 18,53
'};32@{; 4 %922 Deb 10541 18: £}
mmiead 4881 - 10.3 113.8 24,76
i 22 4255 B8 923 22,82
Py kX &8 L
Tevels of
ﬂﬁ,.,‘fz;'ﬁg@ﬁg
o/ 58,
. 3454 Se1 8646 21,18
o 7313 9.6 112.6 21.20
450 4750 108 119.5 21,19
120 307  10.5 101.0 21420
as Ll e st
}- é’* ' 93
0 355 9.8 109.9 21220
' 45}65 1@&% . ;gg:% 21.21
, @%9 gt 5 21 029
30 o4 L i s
66430 0.06 151 0.02
ig;%ffg%gg 122 ona 4125 meg
TeleBa bET7° | ' - S
m )5 o= ﬁ@fi ﬁwumm.

» signd 4 pieant at (M'
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eable 4.30 Grain yield and yield sttributes sa
jnfinenced by different varieties and
ievale of unitrogen and phosphate =

Bxperineat 4e

“wont N Grain Humbor of Tanber of
s hill -_
Varioties |
o rren 11 0.1 11541 18,69
=-Zj‘f§‘4 i ggﬂﬁ Ge9 1"@0@ 1@:68
caront g192  10.7 12001 24.71
= 22 agle ~ 10.2 104.4 | R2.82
Y-S o ' ‘ 8 . DR

jarwsin 0F
Bl ey

-/ ha | . |
5767 = B8 - 98.4 21.20

0 . 100 11249 21423
60 a8 13 11606 21023
90 Z118 110 118.7 21424
= 8 979 21.23
0 a2z 1001 11446 21,22
50 408 1046 116.7 21.21
49 5016 10+4 1184 21.24
éo pa LA a% i3
ey 67 0,06 003 0.07
S99 o0 1.72 0414
3¢ 2432 0,19
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Graia yield and namber of productive tillers
ser m,n as affected by intersction botween
varieties and nitramn « pxporimont F.

Vari=iies Grain yi@m ,th _ . Productive ‘ﬁmmﬁf
Tevels of nitrc@my ig/ta  Levols of amvo@n.w

sone 3351 3995 4480 3980 7.4 8.9 10.5 10.1
3 =~
Jagrt L 5069 4017 4437 3768 8.4 2.7 10.5 10.0
_ 4082 4962 5523 4956 8.8 1041  11.2 14.2

prnd |
cq 27 5314 4303 4920 4602 8.0 9.8 1.1 10.8
18 Ze g ]
anim 132,64 0.13

PR »aﬁ; . -

. . 0.

Taliaiin (M'QS) 2?; 6 3
FeSale (M’61 ) 5T | “*
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The yield performapce under different levels of
“hosrh:ts revealed that there was significant facwease with
tho i:=rease in the levels from O to 30 and 60 ke/ba in
izpeopizeat 3 and O to 30 and 45 ke/ha in Experiment 4. In
both th- Beperiments 3 apd 4, further isercsse in Phosphate
level=, from 60 to 90 and 45 to 60 ko/ha xecpectively, d4id not
brips aay epyreciable increase in yield. The significant
incpease in yield was found almost asgeeieted with the signi~
fiesst increase in the sunber of productive tillers per hiil

and nuaber of grains per panicle (Table 4.29 and 4.30),

v291% iz gield The total nill yield por hoctare wag max
in ~oze of vapiety Pantaj followed by IR 22, Sonn anmd Jaganti.

Tncre was significant difference between them escept among
Sona ond Jayaunti in Experdment 5 and IR 22 and Pankej in
rxperiment 4 where they Were found on par with each other.
comayar, regerdinz total mill yield percemtage, it was foumg
maxipan in €398 ,@f 1 22 followed by Soans, Jayanti ang Pankay.
mile there was sigalficant dilferonce botvecn all the varie-
sies for total mill yield percentage in Zxperinent 3, oignifi-
P &wfemm@ was poted only between IR 22 and other throo
piment 4 (Toble 4.32 and 4.33).

mm@gm@ in Bxpe
1o opparent from the fable 4.32 eud 4,33 that there

ant increase in total mill yield per hectare with
4 sitrogen and phosphiate levels upto 120 and
nt 3 and 90 and 45 ko/ho in Zxporiment 4

It

. gxperime



126

Table 432 Potal mill yiem and head yield as
# influenced y Mfi’emm%d rieties and levels

of nitrogen and phesphaie - Beperiment 3e

roataeit ~ 2otal mill yield " hesd yield
e/ n % w/a 8
Topi=tieS
2392 T3.2 2149 536
ﬁj;:“’*v PO 5789 T340 2068 54«1
eI 3556 72.8 2693 5544
1. =9 3118 T3e3 2593 609
| #ét o 2w E 23
foveis of
At £oZCe
Bl 72,8 1921
. . 55.6
o S5e 731 2103 5.7
60 3507 732 2688 5642
420 5182 732 2461 56e5
180 ' 8 &8 B TS
gig 0f
;mm%;;mt@’
fiter ,
2706 T5e2 2923 575
0 35067 7340 2377 5645
50 %32 7540 2465 553
ﬁf@ 5252 7301 2498 .
90 . w® i -
0.06 F2860 020
. 03 390% g,:g g’g ﬁ‘g%
L:g’ﬂ.épg'{?’g 1"3 * ' h
- at (M.ﬁ?)
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Table £33 Totzl mill yield an? head yi&h as
influenced by different varieties an? levels
of nitrogen end phosphoto = @zﬂ)@“m&m 4e
Frotasat Potal mill yield flead yield
ke/ha % kpfha %
Pariztics
45 7245 2595 5642
gens 3158 723 2469 57.0
eﬁ:.":&:& ] 3768 725 avay 284
tanie 3396 T4ed 2896 6243
e 28 fa ' &%
fgvoiz of
nitreIon,
E 4444 72.7 A ga:*s
60 5714 ?2-9 | 2920 26.8
120 i}
P ik 4 i Eide 3
-
1ovols of
?h@ﬁgﬁmt@“
e/ e 5008 72.6 2303 §0.6
30 %77 727 2&33 579
pol 2 ?2.6 2868 ST71
45 364
60 oo &% B ™
o . 8 @QG& %ﬁ@ ﬂ*gi
g@” 0.16 59 0444
Se il X, g@,@?j; 96 0.2% 81 0460
LeSeDe &@@.01
i«l'ﬁ‘ ¢ 3 SRS e

e -,,@_.& ﬁiﬁ’@j’fi@g G
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respgect-velye Rogarding total mill yield pep ‘centy although

there w=r increasing trend with the incrensing lewel of

altrorea upto 120 kg/ha in Experiment 3 ead 90 ke/he in

Zzperi=c=t 4, no definite trend could be obtained with the

incroa=isz level of phosphate in any of the tw0 exveriments,

t wae: farther noted from the iateraction between aitropen and
pot=tz levels (Table 4.54) that thore was significant

‘x;'j?llﬂ;;b -2y
ineresss lo total mill yield with the ineresse in phosphate

jevel f—om 30 to 45 kz/Ba at nitrogen levels of 0 am 60 ke/ha.
fut =3 hisher levels of nitvogen 90 aend 120 kp/ha Bignificont
i-epcnoe was noted only upte 30 kg Pgﬂyha. In case of tatal
w111 yield percentaZe significant inerease, noted af 30 kg
t“g% /ha level than shat of other levele only when the crop wa:s
copbilized with aitrogen st €0 ks/ha sud above.
Phe peffmmﬁ ef the four diffevent varieties for
o) pan yiel (g | oeied with the varying levels of nitrogen.
hore was sigrificant decrease when the level of nitrogen was
420 to 180 ke/ba except for the variety Paming

roiced from f

o ope the total will yield did not decrease aprrosiably even

T o 1 /. The b otal mill yield of Pankej usder all the
strogen W9 found superior to that of other vario-

levels of case for IR 22 whon eompared with variety

the
sop, Similar W28 -
tiocOe sagartl only at O level of nitrogen, varioty I 22
e nAd JAyEEVES _ _
Sena . on oor with Sona (@35‘1@ 43035}1
oo Loank uind
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Pable to34 Total mill yield as affected by intorvacs
betueen nitrogen aad z)ho@mm&%;arﬁé?g 4
. 121 B L J

zggigf Totai mili yiﬁem,zqgfml -
THEe - messezatieds e
ny/ra 1ovels of phosphate,ky/he
0 30 45 60
5 2204 2654 2366 3080
(‘72’ 3) (?3;?) (?2t7 ) (72@@)
=6 3380 3567 3660
(713.2)  (127)  (72.6)
40 3766 3656 3880
100 sa65 3921 3997
(7303) (?20@} 1 (72,7 )
12 e ® {M} @g.% (@"1 6 ) |
a0 (#50:05) 142 (0.53)
5o Do (0001 193 (0457
;h@ galues uBacF papeothesis r@mwm the Sotal mm
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potal nill yield as affected by imtermetion
between varieties and nltrogon - Sxperiment 3.

Vapisties Potal mill y&em,kg/m B
imaisz of Mtgagen,iﬂyﬁa
8] 60 120 180

i 2439 2929 3283 2917
S 2232 2931 3249 2753
| 3 2958 3609 3840 3724
B 833 .45 )

2420 3154 3665 3434
IR 22

79.89

Sﬁgﬁvi 165
1.,8.De (P=0 g?;’ | |
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<he varictsl performance for total mill 71214 percente
a3e umics the varying levels of phosphate (Pabio 4¢36) reveales
that v=riety IR 22 was significantly better than al} othey
varicsics, Hovover, discrepancy was acted Wﬁ:ﬁs@m in
“zperimecat 3 where at 30 kz/ha level of phosphate, ip performag
setter ihnan IR 22. In Exzpericent 4, varlety Faskad porformed
sizuirizaatly better than Soma and Jayasti, only vhen the phose
shnte izvel was raiced to 60 ko/ha but wes uct found superier
than 1 22. Although the variation in total will yield per cept
i3 s:ististically sigaificant among the varietisze, levels of
nitruzsn and phosphate, but for all practical gurposes, it ean

fzrmmmmﬁg?

Jevel of nitrogen or phesphateé as the magaitude of variation

s too little. )
g%ﬂﬁ head yield was maximan in case of varicty
by IR12Sona and Jayanti. There 9z significant

nem exceopt amoDns Sona ani Jopanti in

y were found on par with esch other. On

diffopence between &
Bxperiment 3 wWhoT? ¢he ’ i
the head yiold PECOVEry porcentage was feund

22 follewed by Pamkal, Joyanti and Somp

en them was found slgnifigant (fable

the othe? nands

marisus i ‘-:ci&ﬂ@ of IR

and the @ifferenc® petwe
» in hond yield and its recovery

4032 ood 4e33)
nif joant {nerean »:,, ' »

age W8S aoted with
5

poreent
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@30 1°7 ¥o/ha in both the Zzperiments 3 aad 4. 2ut with the
ferthcs lacrease in nltrogen level $6 980 ka/ha fn Sxporimem 3,
Sizalzicant decrease was neted. Contrazy ¢o the benefie ial
effcer =f nitroson, pmmulearly.m@ﬂm head yield reeovery
porpee-t-ge, the phosphate application did not henefit 4o Crop

rothey significant decrease was noted with the imew

2ase in its
lovei. dJowever, sigaificant increase in head yield was noted, ag
a reswit of increase in grainm yleld of the crop, with the
incswese in phosphate level upte 60 kg/ha in Experimsat 3 ang
45 =na in Experiment 4 (Teble 4.32 asd 4.33).

1¢ ie appareat from the Table 437 that, irrespective
of the phosphate levels, Oy 30, 45 and 60 kg/ha, significant
increase in head yleld was noted with the increase in nitrogen
and 90 ke/ha. Purther incresse in nitrogen

level from O to €0 2
ught pignificant i!ﬁeﬁg&@ in head yield

level to 120 1dfna o
only at 30 kZ Pz%/ hae
perfé smance 6f four different varictice for head
yiclq emd it reCOVErY percentage varied with the varyiag
jovels of nitregdle Tho nead yield m Rockare of verdsty
gnder all the jevele of l‘”mﬁ"ff was found significantly
Fanka 13 other garietien except IR 22 where in

nisher then 8l . picantly higher head yield was noted when
ﬂiil o vals ed t0 180 ko/ha. Fupther in
Fanka] was found at par with IR 22 at

- The

zxperiment Jr

tne nitrogon 1€¥
aploty

spperiment 2o ¥

m——
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foad yield as affmtea by int@rmt ion betwesn
nitfog@n and phosphgte = R@w&mm be

Head yield,k/be

HAR T~z , .
B 5 1ovels of m‘w@mwswm
2447 2313 2419
‘ 2767 2838 2883
& .
3020 3078 3058
=9 ‘ ig ‘
3156 3180 3116
1z¢ .
5760
f} o —';i’:;m‘& i
. ( ﬁ-&"ﬁﬂo@) )
u‘@ & "' 161
1. 5.De (£0:01) |
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120 Ik %'na (Table 4.38). It 1s apparent fron the tsabia that
the he=d yield recovery percentage of %z;iety IR 22 was signi-
ficant:iy higher than all other varicties under 21l the levels
el nitriyen. Fhile there was &ec;'@ase in head yicla racavery
percevtate with the imereasing level of mitrogen in case of
variesy Fankayd an opposite trend was acted in ecage of varietics
IR 2z, Soaa am Joyanti. The extent of decrease in ease of Panka-j
and iscrease in eass of IR 22, d1d not show any eppreciadle
vari.tion beyond 60 kg [¥ha level. Whereas, in case of vapicty
Som= end Jayanti the recovery poroemtage were sigmificantly
nister even at 120 kt /na level over that of 60 kg N/ha,

The imteraction between varieties and phosphate 1gvels

revosled that the head yield recovery per cont wes maximun in

IR 29 gollowed by Pankads Jeyaati and Soma under all the levels
ohé pecovery bercentage vas decreased

ably in all the varicties ezcept .m 22 when the lovele ef

shesphate was reised fron 30 to 60 k@/ha. in &@rim@m 4 by

¢he level of phoaphato grom 30 to 45 kg/ha, signi~

ercentage was roted only for

of nhosphat@s

increasing o
tien Soms ond Jayanti. Begarding Tankaj, the resovery

vorioties #° e o o L
| . significantly decrease even ag 30 kg POy /ha

creentage 8 R 22
poreentage ciments. I8 case of IR 22, while there wan
oo ;

oth the €% P,0./ ,
in both oo oven 3t 88 1z P,0q/ha in Bxperiment 4,

¢ dee? : .

significant 5 pigaifieant decrosse was noted oanly when the
P g ¥ &) % . . %

in sxperimef . was raised frov 60 to 90 k/halPatle 4.39),

1 of phosph=t

leve



Yable £.38 Head yield ze affceted by intercebion Betwoen voaricties

and nitrogen = Bxporiments 3 gl 4

R

Terleties | Hend yield,k/ha o

Levels of nitrogen,ks/he © Yevele of nitrogen,ks/ha

- R SN :
0 60 120 180 ) 60 S0 120
. . rinent 4
' fons 1780 218 2413 2i62 2092 2545 2797 2343
’ {53.3) {53.0) (53.9) {5444 )
Jayanti 1634 2152 |

2418 T

22718 . 2725 3042 2929
{58.0) (551} (55.3) (55.3)

IR 22 1989 2820

1941 2399 2727 . 2309

2492 2939 3290 3328

, 2879 2834 . 2180 2935 3161 33507
(60.0) (60.9) (61.0) (61.6) ‘

SeBmap 6520 (0.4%) 57,60

LalSela (P=0,05) 135 {0.84) 19

TaSeDe {P=0.01) 162 (1.44) 161

The values un

dey poarentheais reyméém v.ttm' bead ‘yiem rec:a#wy ber coeal.

9€ET




2able 4.39 Head yield recovery perlcont oo affocted by intcraetion botween
varieties and phosphete - Bxperloonte 5 and 4o

Tarickies Hood yield,?
Am@'&a of @h@&;}h&%;k@!ﬁa " Levels of rphosphate,ke/ha
o . 30 &0 50 o 30 45 = 60

Gona B4e3  HG6 53«1 ,‘53-‘@ STe3 5743 557 54.8
Jayamti  B5.8 532 53.0 526 578 580 567  95.7
Fankea) 58,6 553 5848 535 6147 58.4 5742 5644
1 22 61.5 6340 B1.D 60,2 656 G2 62,0 61,8
Be4t 0.43
TeSaDe {220,05) 0.84 0.88
Ls8eDa (P=0.01 ) 1.4 1.12

2E1
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weonomic =valuation !
Comparat ive efficiency of aii’fa?@t varieties under the

differ=sr levels of nitrozen and pPhosyhate weg Linally ﬁvaluéteé '

on the tols of {heir eeonomic mtums. The evaluatien was made

by ea:m:iating trestnmentwise gross return and net roturn of

vouth rice and polished rice with broken, bras and husk separately,

Thiz =o= done in order to find cut the cmtent of sdditional

rotura which can be expeeted on milling.

Grep: rotury | It is appavent from the estimates on gregs Peturn
for =rugh riece and polished pice with broken, bran amd husk for
difreront varieties that the variety Pankes gave Bax i sroso
retern Pollowed by IR 22, Sona and Jayanti and the ﬁifgemmg

-~ ween them was Peund Qﬁgnﬂfiﬁﬁﬂtt ﬂm&! in Lxperinent g’
no apymmwl& Adifforence wasg noted between mi%i&a ir 22
e for rough rice only (Zable 4.40 and 4.41),

There Was significant increase in gross veturn for roush
broken, bram and Mok, by the

and &0

rice and pelighed rice with
rease in the jgvel of nitrogen from O o 60 ami 120 o/t

pimont 3 and from 0 to 60 and 80 kg Wha in E&mmm 4.
ago in nitrogen jovel over 120 we/va in ‘é‘?&zﬁ@@i@@ﬂt 3 broug

Incread
ccnpiderable reduction in pross return vhlle i Lxperiment 4
p 90 kZ 1/ha d4id not ohow aay apoweeiable increans

.41). Under all the levels of nitrogen variety
03 for rough pice

ine
in xXpe

{peroase OVer -
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cress roturn and net rebturn per hed

for zmugh rice and polished ﬁ'g@ gﬁh&m
by=products of the cultivars Sona,Jaganti
e and IR 22 am influonced &y the
jovels of nitrogen and phosphote « Beperinent 3

Gross f@%ﬂm : il mtmm

Spest=onts
wouzh  Polished rice mough  Polished wice,
pice, broken, bran " rige, gﬁéﬁf@aﬁ;&’
f/na  and husks #/na’ and husk,
varicties ) |
ToAs 3261 5861 945 1566
é?;?g;ﬁ% i 3174 3704 3 a33 1369
rankad 4001 4751 ne 2415
13 22 3582 4518 1196 1983
o8 B ®® -
levels of
ALBLOZERs
wr/ha | -
0 2866 4% 1547 L
60 386 41% 1574 2304
120 5978 4257 1075 1752
180 ﬁﬁ‘@ . ~
| & & o R
zevols oF
pf&;m@,
@ <065 3667 856 1455
0 gt 2176 119 1882
30 3%94 4348 1315 1972
z0 2950 4443 1321 1984
50 377 | | |
H% o8 W%
&4
4651 72413

142




aroso return and net vebturn povr hectave

Toble 4.41
for rouzh rice and polished
° ric
voducts of the cultivaxs S@gﬁféggﬁati
ad by the :

Dy=i

Papzaj ond IR 22 as influend
ievels of nitrogen and phoaphnge = @W@exim@nt 4

Gross return

%@% maﬁnrn

Treat=rats

Rough

F@I&@h@ﬂ ric@,

rica,
s
Varist AeS
o83 3827 4515 1561 2248
zazanbi 5592 4261 1525 1995
Cankad 4310 5143 2043 2876
x5 22 3366 4744 “59@ . 2475
e P & B 1
5128 3724 1011 1606
- 3906 4635 1655 2365
0 4229 5079 e 2761
455 4332 5225 949 2842
@ B @® wa
jevple of
ohogphates
g/ 12 1260
4169 26! 1995
50 187 701 2570
45 @94% 1857 2602
@@ .
SeisBed
EA# wai}?o %
:J_Lﬁ‘@ & L@ L
ot at 470

o &ﬂ@mﬂ'@
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other torse varieties, IR 22, Sons and Jaynnti. However, at
120 %y -/na lovel, no significent difference was found between
the vari~ties PFankej end IR 22 (Table 4.42).
snder the different levels of phosphate signrificant

in zress vetura for rough rice and polished rice with
Yrcker, bran and husk was noted with the increasing level of
hespnase from O to 30 and 60 ko/ba in Experizeut 3 and 0 to 30
a3 25 ko/na ln Szpepiment 4. While the catimated gross return
d rice with broken, bran and ek 418 not show eany
nereage with the increase in phosphate level frem
45 ¢5 50 kz/ha, significant lncrease Tas ncted for rough rice
ander the latter level 4n Experivent 4 (Table 4.40 and 4.41).

el

ineyessc

for —o1 iche

spprzeiable i ¢

‘ot rotuzs It 1o apearess grom Tables 4,40 and 4.41 that
the net peturn wes paximun iz case of variety Fankaj followed
vy IR 22, Sons en8 Jaysuti in oTders ‘l’?é@ difference betweon
nishly sirnificant axcopt in Bxperiment 4 where no
poted betweea varieties IR 22 and

nt @gi’f@r@m@ wag o
ted in case of polighed rice with

. ‘gbsvﬁ ‘}@&S

sigaifica
3 gfapent varieties shewed similar

ﬂW@i’, on miliiny the edditional

rmh m@ found mmzimpm for

. Songp and Jayanti in order

vebe10)e
(Pired & 3, the aet Foturn shewed an increasing
gz perimets -
In EEP ceage in level of aitroen £rom O to 60,
. LpEresst



Table 4442 ‘Gross weturn ;@@r._ mmm for rough pice and polished rice with broken, bran and
o tunk for the eultivavrs Sona, Wayartiy linnnng. IR 22 & offected by interaction
 hetwesn varisties and nitrogen = meiednent Be 0 | :

R I L T
w:‘:f‘?“?‘{dl N I B

‘ : Grose reb
Gl SR s A e

Zevels f@f nitmen,Wm
el - 420 180

urnyi/ha

i — -

- Levels of mﬁcmmwm
60 120 0

3T INe 3307 3584 3851
3336 \

4118
- 337

4337 3872
2952 3878 3872 3676
34979 4815 5379 4828
3338 4365 4795 . 4772

i
h
t
.
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and 12C i=/he, thereafter, at 160 ky/he level, significant
decreacs was noted. But the increase in met zotura from O to
‘ne was at a diminishing rete. In Grperimest 4, whero

120 & ¥
0, 60, 57 and 120 kz/ha nitrogen levels wore Sried, the

differsnce in net return between © to 60 and 60 to 90 ky/hs
jevels were highly significant. But between 90 to 120 kg W ha,

the oifference was not pignificant« Sigpificant inerease in
ot ypn @with the imcreasing level of aitreger from 0 to

net e
-..’na in Dxpsriment 3 sad O to S0 ig/ha in Dzperiment 4,

120 =g’
3150 poted in case of polished rice with brokes, bran and

=9 -
= e

BGS =AW
g (Table 4.40 and 4.41)e An additiomal wofurn in esso of
bran and husk over fthat of rourh

@1*%@@ rice with brokons
paxizupn under 120 X Wha ond a decreasing trend was

rite was
either with the incrsase or deervase in the level of

aobed
nitrogen
vnder all

(?m .4; * 1 O ) &
the levels of nitrogen, varlety Pankaj had

. poturne for rough rice polished

| with proken, orazn and husk as compared to other three
rice ' , .
s1e8 - IR 225 gons amd Jayanti. However, at 180 kg Wha

yarie
ol, vopiety Pankal

was found on yar with IR 22 ia the rt
ce with broken, bran aad husk (Table

> the aifferent levels of phosphate the net
| 1 picantly with the lnorecse in the levels
aged ajgﬂi‘fmf&ﬂ a8

pn incross
o o 30 and 60

ot xa/ha 18 Experimeat 5 and © to 30, and

£rom



145

Le2 662 (10°C=3)*g sz

GLi 164 (G0*o=a)*a*s*y

vL e tL26 Foumeg

1261 26e1 €ols 264 2EC 4 9154 20€1 619 gz

ogse 6he2 202 PLYL 1340 LS54 6¥81 AT fexuss
6491 1291 glzy  @sk 968 eBeL L9014 ¥t
G681 galy LEEL veoL LA R A gL 21011 AL

R o T

021 06 09 o o8Y 02} ) 0

vy /E%°usBoxitu JO S12497

T AR UaBoaqte 3O 810409

LEOATETELLCOLOE LY

oY A tuangex g8y

887 20TaRs

M,

o

- ROS0I4TU PUT SHTIOTITA UIOHYSY ORS
fosueg fyouedvp vuog SITATATRO Oy 0T

s

P veR g @&ﬁm@am@mwm

SouEaEY £ PUqOeZIY ot Zg Y1 Tue
S0TJ UiNeX J0F sxe3oey ded uangysd | CHch otaes




Table 4.44

Het return per heetare Lfor polished rice with brokon, bran and husi for the

cultivers Sona, Jayambl, fankad nnd IR 22 as affected by interaction between
varieties and ailtrogen = Sporiusiiy T ol g

Yorloties et return,i/he
levels of nltrogen,kp/hn | Levels of nitrogen,k7/ha
0 60 120 140 0 60 30 120
Bxperiment 4
gons 1243 is82 1935 1937 1957 2203 2534 2696
Jogastd 817 1609 1908 141 1260 1913 2376 2425
Yanknd 1844 2546 24978 2293 2442 2347 3258 3257
i 22 1204 2096 2393 2237 1462 2574 2875 2388
LelbeDe {7=0.05) 258 194
LeBeRe (P=0,01) 40% 26%
i

%1



@5 kz/hz in Experiment 4. No apprecisble iéémm& wes noted
by imcrsssing the level of phosphate to 90 and 60 ke/ha in
Brperi=o=x 3 and 4 respectively. In other words, the rate of
inerea=c in net returns showed a diminishing trend with the
-& in the levels of phosphate. Regarding polished rice
snxen, bran and husk, the tromd of net relura under the
diffezswt lavels of phosphate renained sinilar te that of

spusk Tice (Table 4.40 and 4.41). The edditiomnl return for

polished pice with broken,bren and husk ovey that of roush
rice wes maximun at 30 kg 9205/ ko iz Bxperinent 3 and that
ande= 50 and 45 kg ?269/2:& levels in Experiment 4(Fig.4,10),

It ic vevealed from the interaction between nitrogen
and phosphate levols for net returnd from rice and polished

rice with broken,bran and nuck that, under all the levels of
gerease in net return cunly

A

phopsphate there was sigaifieant 1
sy te 90 kg Wha. Hurther, at 60 kg Wha, significant increase

yeturn was noted with the increasing level of phosphate
gor rough rice and that fron 0 - ~ 45 kg/hg
bran and husk (Table 4.45).

in net
prom © to 60 ko/ha
for polished vice with broken,



Qen



Pohie §.45 Het reburn per hectare for rouch rico and »oliched rice with broken, byan and
husk as affected by interact &@m batween nitrogen and phosphate = Lxperiment 4.

B : » “3@% mtu‘mw na
ﬂ.im@?en, LT '
L) Tovels of phnwm‘w,mf ha ‘Levols of phosphate ,k{;/hsa.
G 30 45 &0 0 30 | 4% 60
' Rouzh rige
(¢ 50 941 1233 1352 1037 ‘5537 1861 1989
&0 1242 159% 1782 1993 1942 2372 2577 2645
123 1592 1956 2054 2043 2431 2830 - 2905 2877
$20 1694 2002 2061 2038 2567 2936 2967 2895
Ca Line :9; 24 +T4 94.72
TeideTe (}4"390@%) 175 194
Dol o Da (P=D,01) 237 265

8%1




BISCUSSIoN

Jour field experimonts were conductod in g cuitivatom
Tield t- study the performance of rice under varying fertility
leveli= and water nmanagement practices. The experinents were
conducted for successive 'aman' (June to Kovember) seagons of
1972 a=d 1973 for finding out the optimum level of each imput
for the hizh yielding IR 22 variety of rice grown under clay

lear coil of West Besgal. Furthew, sttenste were made to fing
out tie ostimun grain moisture for harvesting in order o obtain

e cram £ield € yield of paddy with a quality o give the
e smam ¥ milling yield. The results obtained from the four
experinents are discussed in thie chapter.
Posit ive response of the crop for grain yield is the '
- was obtained only up to 120 ke/ba of nitrogen azd

Tivagt yeoo |
and the yield decreased whes the crop

60 wa/he of phosphatls

was supplied with 150 X2 /ha ani 90 kg PyOy/ta. In the secon

yoar, therefores the levels of nitrogen aml phosphate were
gvels of nitrogea and phosphate were

and the maximim
4120 and 60 ¥e/ha respectively. $he findings of the
of @xp@mwnta%im suggented ﬁmm reduction in

nd year | » ._

el sl el Yz . copti1isation as the vardety IR 22 could respont

the level 7 ha a Fp0)
cantiy ol U7 4o 90 kg Wha and 45 kg ByOg/ha. The

gignificns p nader 90 snd 120 k3 Wba and that ander 45 and 60

ero ‘ »
yield j’m s found &b PT with each othere
e PQQP '

modified
1imited gt




“2@ Train yielg is rimaprily influenepg by the Ruabey
% tﬁl@m, number op rrai; .

“212ht am evident frop ¢

A2 3 -
of T~ =7

Zrain

i\;';"o Set &nd Svg)o It wag notegd m e

increase ia the level

Yogen fren gp %o 120 kg,
thers wog Significant isereage in preduct spq tlllers g Sunbop
O rziian per panlele tut, ay 130 b 5/hg Birnirioan decreage
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Yo ic

iﬂmﬂﬂe&ﬂg 1
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of #:ily ounohine (Voomaw and Vewgaps

eided with the active tillering=authes]

8 ﬁm@ 13 o @i’@p E2ITED
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L[y JLLE = ' o

Yoty season Boeays
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with the inercase in nitregen level durinsy
with ¢

igvel of aitrozen eaused Vigerous growth ap earlybores
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nd mutual shadiag (Tanaka et al., 19g4), |
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2vailati‘ity of light at this stage wonld hinder the £yl

“tiliz=tiemn of these clementa. The crop in the present e2perie
momt ¢ic not show response beyond 90 kg Wha end 45 ke 250 5/&““
Che pronable cause for the same may be the lack of light energy
as ox~lained above. It is further noted that whem the level of
hoa.iste was increased to 60 or 90 kp/ha the erep was not
baneiize ther a decrease in yield was noted, This may be
atiriioted to the deficieney of zinme under Righ PH of 8,1 of
¢ ov-orizental soil (Table 3.2). Tith the iccrease in phogw
shate the precipitation of sime as aine phosphate has freguontly
boe; ~iven as the explanation for the phoophate induced zine
defic .;ency (Tisdale and Helson, 1968). Reduction of sine gyaije
ability at pA above 7.0 in the goil has é%lm been reported by
Chatterjee and Das (1964 ). Further, benefieinl effect of zinmp

n this seil has already been soteblished (Singh V.P.
e it is amply evident that in the present

application 1
eation of hizher lovela of phoaphate éaused *

$975). From thed
oxparinentds appli
zine ﬂ&fﬁcie:j :’j:;ymw e on orop gio1a e piots
o miem garjation was noted botweon the twe years.
o variation in the levels of aitrogen
o and the climi::le conditions of the twe years as

the PieSe 5.9 10 3&5'

affectod the crop aﬁwmaly.,\ the infiuence

and p&zc@pﬁm@
@@mr@m . from
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- 1a c PO 1.6 ; i
-@ op yield under contimacus shallcen subnergonee
. e & i m ﬁe @f

52 ¢ '
2 ¢ was significantly hisher than under 0 = §
10 & 2 o= AT T ” sen 5= 3 omend
submergence levels. Decrease in erop yield und

was mainly attributed to
the 2@5@ npumbe
* of grains

en @u‘*:c~f?encc
~-w16mz«ﬁle under decper depth of 10 -@- 2 om of subme

W TEense

2

per p=mieé
+he conbined effect of lep
s zxaisn munmber
ber pmzicla

it wa= Zue t@
-n~ puaber of productive tillers (Table 4e1 and 4.2)
- - &h@

and 1z
{torsittant saturation and submergence troastment (O
7 ‘ -5 ﬁE’I)
at early grovth stage, cauwsed mutual shading

oaprormsed ti1lering
rinally high mortality of tillere. Tho unpreductive till
s

ppeduetive tillees for the syntho-

~zed the efficiency of I

aing mutual ohadins and sharing the fooa ot
i food which

ve helped iB ireveasing the mumber of graf

present investigation,oignificant positive
, found for the number gyrains per penicl
e
th -Bhat of groin yicld(Pig.5.1 aad 5.2)
» S

and pr@dmwve ¢41iexs wi
narvested at four aiffevent grain molsture

The €F9¥
pr@l@ﬁgiﬂm the peried af harvest ing with

s attainsd by
e to the aate of flowering &3 given in Table S.t

5 o7 focd W cau

was

content
roforent

pable 5+t

@mm moisture € content at harvest
ey ponding yeriaﬂ of I&m&aﬁiug%@r flowering

Grain moisbure

purs hdrﬂgﬁt
- 2269
1665
1305

1965 =
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The yield of rice is greatly
. ¥ influenced by the
Y noiotyre

genteri =f the zrain at ha) :
Arvest. Theve are evig
wvileonees that vhe

the rize grain metures physlologieslly, its modsture cont R
Lk e - Lo - | ) & ‘ @n i&
apgunt £ Der ceRit. Nice can be harvested ab elightly 1 %

| cwer than

thic =cisture conteat to get higher field am? mill Ficlde
Haryesiing at moisture coatent higher than 16 Per cont or lovep
than 75 per ceat has few distinet advaantaces like reducticn @i‘l
shatzeosing loss, vacation of the Lield 10 to 15 daye earliecr for
$ue neaefit of suabpequent croppiag and niniwmising ehe&kaferm
in tne graing. 7y the experimential
ore.. =as hapvested at four grain molsture ranges, namely,
95.5 = 2245, 22,5 = 19,53, 19.3 = 1645, and 16,5 = 13,5 Boy eant.

with the above uaderstandir

[t 1o observed that by harvestiug the exop ot 22.5 -
49.5 per cent grain moisture, the grain yield increased §m£~
2icantly over that of the crop harvested ab lener end higher
lovelg. Decresse 1aJ ie1d due $o high grain noisture centent
of 25.5 = 225 POF cent at barvest was attributed te tho hare
vesting of 89 - phygiglgﬁ'ﬂﬁﬁlly immature grains of ﬂw late

£ 111078 posultinz io reduetion of thousend gralo weisht
n), 0n the other hand, harvesting et low grain
azo 00 — of 1645 = 15.5 por eent, the yreduction 4in
sas malnly gue € a3 103z, and deevease in

moist
yield
.pains DOT paniele (Tablo 4.7 & 4,8).

Mh@f @f 8
Jariable’ influonce of nitrogen lovels on grais yield

otod When the

j"’ﬁ.’g-ﬁinm

{(table 4-7 & he

o the ghatteri

erop vas norvegted at differont grain
wgon B



Toisture. It wag observed that for the exrop, aup

Plied witp
% kg Wha and harvested at 25,5 .

G0 aag 225 per vent grayy,
ar to that op the

5 per cent nodsture level,
was allowed to dry furthep in the fielq there
decra=ss in graia yield,

With The

Doisture content sthe grain yielg was simil
Crop harvested at 225 =~ 19,

But, when

the ero:

®og
However, the decreasc Vas arresteg
increase in nitrogen level to 120 ip/ia,

this lovel of nitrogen,

the grain yielq inereaseq when the
Cref wuzg harvested at 22.5 - 19.5 op 19,

2 = 16.5 per ceat gragy
moisture instead of at 16.5 - 13,

5 per cent grain moisture,
Deereozse ian yield at low grain moisture at barvest wag aye to
the increase in shattering less which resulteg in lesps minbep

ef rrainm per panicle, asp evidont from Tableg 4e7 ang 4.5,

the
shattoring loss was arrested even at 1ow grain moigtype and
AZVES 15 g

" the other hand, by increasing the nitregen lovel,

hosee the yield did not decrease. At & higher level o nitrogen,
'i:;: far@twn of abseission lager is delayed,which misng have
. . . favourable influonce in reduciay the. Shattoring
Cem e in abeeaece of dircet evidence, no definite conply=
losg, However,in 853
sion can be drawie |
- appessment of the DProduce ami igg milling
o b@;: : 2 ifferent levels of nitrogen, phosphate and
ity under o

poment practices, the rice was milled after oun
wator BRRALOMERs

dryinz to arou 1e1d of rice wore found 0 o related to the
yiel -

gual

12 per eont moisture content. The total n{i1

7icld and head
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#in 11214 of paddy under the different treatments of astrog

=iz, water mansgement practices ami grain aolsture at
Positive BOTPelgw

mrﬂ T
liarvesi, e was coullrmed from the gizaificant
tiom Z=vweca them (Pi7.5.3 and 5.4). Hence,tho influence of
euy 2=r=t oa gralu yield was aleo goted for mill yield and heag
he influence of the inputs, nomely, nilroger, phosphate

Flelé, =P _
Faizorgence on grain yield has already becn explaincd

gaxrdicr and their influence on will yield gud head yield is

COVIionge
As the value of the milled preduce depends mainly on

the head yield, more empbasis has beem given on the influences
of different trestments on the head yleld rocovery. fhe head
7ield of rice had phown 80T imprevement When the crop mh&@-
ays after fiowering at grain moisture coatent of
cent,conpared ¢ that at 225 = 19.5 per cont.
ed to the appreciable decreass in broken riee
(rable 4.12 and 4.13) as comparel $o $he orop bavvested at lewer
srain moisture of 19.5 = 1645 and 16,5 = 13.5 per cent and
corrosponiingly ot 35 and 44 days aftor flewering. The vice
vornel ie sensitive to npequal meieture distribution which is
I—— pmnm@m- when the harvesting is delayed. Dy delay in
, the molstuxe 4o vomoved from the grain during the
dae to deposition of Qews, soue

voated 26 4
2545 = 225 pe¥
Thic is attribut

day Wi
amount OF poietare is abad
\ 108 ©ous? mwh&mmm stresaes gm the praing, which

cobtiog ©J€
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i%ult:. i4 ehecking. Development of checksn/cracks g
vljﬁ!ﬂ tie narvesting is delayed after ym&m@gwm . @ér@asea
of the c-ain {( Stahel, 19355 ang E@ﬂﬂmwd%g) é ‘matmiﬁ,y
zetelr. inereases the broken percemtaces amﬁ, ‘ﬁ;ﬁ#:’: &@:ﬁ”

vield rzcovery on milling. The resson Lor kigher hesd
¢ sigher heed yicld at

grair woisture above 19.5 per cont is attriduted to the deex
 mroken percentage (Table 4412 and 4413) and the mﬁmt::mw
due o chatterinr lose in the field beecause of @mly»W:
a,f;v tue erops The above observatlons supperd &he ﬁmm@ .e;.e
Toffz snd ne Datta (1970) and Sectanun and De Datta (-ﬂi?s }
4 variable influence of nitrogen and phosphate lw;lg
on ncad yield wag noted when the crep was harvested gt ﬂiffmnt

&

prain moisturs contonts. It was noted thny .
in nitreczen from 60 to 120 and from 60 t.@t; z;:z 12:@39@&33
and 2 respect ively, there was signifieont w;;.'f i: :imm@ﬂ@ﬂ !
spvasted at zrain moletuve obove 19.5 .miwm

he nitrogen lovels from D0 to 120 ko/a
cons nt in head yleld recovery was noted oven
wmop the eFOp Wab nparvested late,et graln moloture below 19,5
per cefibe Wwith the inoreasing level of altrogen, the srotein

of the srain inereasces,which ultimately helps in deerca=
npoken ymﬁﬁﬁ&g@,ﬁﬁ@@mby inereaping the head yield.
good oven in €A5€ of the evop barvosted late ot
joturce In other words, ilu ease of the crop fexti=
ighey jevels of aitrogen, goms delay in harvestine

whan the crop vas B

conbs BY inpreasing £
jaerabls 1oprovent

@om‘b@ﬂﬁ

pinz the
phip may BoE

1o geain B9
1ized with B




&y net resuld in decreasing the head yield ToCOvVery. Increage
in heed rice with the increase in nitrogen lowl wam Probably
due 20 zr=ator resistauce o breakege of the grain,resulting

<r07 & 2e335ible higher protein content which adde te its

ﬂ
regictrace to breakage (Del Hosavio et al. 1963}, Cagampang

ek al. {1966) as well as Elagju and De Datta (1970) nave
indicssed that high protein rices are more vesistant to abrapiye

mi11ise, yield less brem and polich, and $end to have highep
z14. However,in absence of data on proteln analyeis of

hend +i=
the ~rmin,enough justification to the findings eould not pe

ZiVe:ie
Deneficial offect of vhosphate, in mm‘bim@i@n with.

nitroren mas noted in isproving millisg guelily ef rice when
tho erop was harvested ot grain meisture botwoen 22,5 ~ 19,5
per cent. Cn the controry, high levels of phosphate ( 90 kg
#p0s/ha ) in combiaation with high levels of mzmm (180 kg
1Wna) brought adverse effect by increasing bregkege aml thereby
deereasing the nead gicld reeovery when hayvested at grain
cojsture below 13.5 per ceat (Pablo 4+27)s This clesrly indi=
for atteining high head yieid and it9 recovery
aicious application of mitrogen and phosphate
of the cxop at the right grain nolsture Hecome
these poiut® in view, agvessment of

ot tha‘s,
peyeontoses J6
and he rvecting €
eeping
@smmﬁ@i. Reep
very sor mazimizing grain yicld and hesd yield
woip of groduction functions. The response




surfaces (Fige 4.2 to 4.9) show that,inmerease in the levels
of nit-ozen and phosphate btrought about inereass in grain ang

head yieids at a diminishing rate. The optimum levels st which
mazimmes grain yield and head yield were obtained are sumrarised

bolow, iz Table 52

Paple Se2 Optimum levels of various fmouts £
vaxinizing grain and head rice v _fm
of cultivar IR 22 + rice yields

Expericent 1

Vawimun grain Yi@ld s 4606 kg/ha
cptimum B = 112 k/ha ¥ = 119 kg/ha

e p = 93u/ha P= 59 kg/ha

P g = 148 cm S = 149 en

@ o= 23.1% : ¥ = 22,49
s oum hoad yield 3 3117 k3/ba 3562 kz/ha
oppigum § = 110 k/ha ¥ = 24 kg/na

, p = 53ka/ma P= 51 kg/na

g g = 147 cm § = 49159 cn

" g = 2246 & = 26.28
. ety SOt ma

il aenotemgéggggﬁ 2 anootively. water requirencut

g Ped and

figd hﬂﬁ@@ﬁ ;gmg;ﬁ
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e e e e
it "-m 3 z

The Table 5 »2 indieat
o eg that , for culg
ivetion of

I? 22 —~=iety of ri T £
mg. cf rice in the egroclimatic condition of ¥
DY k' | | | @
Zuriny the rainy season, maximw grain yvields N
. : can be
the erop with 112 - 115 &y Wha and
ol ax

LHETITA L

o%tai=ct by supplyins
53n-’:‘5kg?05/h& 148 4
3% kg Pulg v - 149 em of water and 1}
aud harvesting th
) e

crop 2t 22.4 = 23,1 per cent grain moisture content. Whereas
mmwimss hoad yield ean b8 obtained from the produce ef &,
ouprlicd with 110 = 124 kg Wha, 51 = 53 kg Fé@s/m, 147 - 1;
en ~7 weter and by harvesting the crop at 22.6 = 26.2 £ grain
Phe estimated optimum values of grain melsturs ‘:.eez;ﬁ ont

neinturee
ot harvest for maximising grein and heal rice yields, coinmei
LGy incide

he hervesting time at about 26 dayo after floworing &
grom Table 5.2 ghege conclusions ocould be e
e drawn from

son functions showinz very high R values and e

with ©
apparent
the product

good £ibe
The penaficial effect of contimious shallow submer=

gonce of 5 % 2 em in increasing the head yield may be justified
4g of the grain yield perfornance of the crop as
J4secussed HOWGVETs supeplority of the shallow contiw
ﬁubmakgﬁﬂﬁ@ over imternittent subnergonce (0 =~ 5 om) fop
ceOVery poreenbane eould alse be uoted oaly in

on the bas
earliels

nucus
noad yield T
narvested at grain moisture contents belew

casa of the exoP

39,5 por cenbe petter availability of mutrients to the crop,

ot foularly BIETOEEES under conbinuous subnergence might have
pfect. Grain analysis values for nitrozen

‘ opoucht avout tH17 €




and preicin conbent would have 5@1& suppoert the above
wdine z. This study,however,has not been made in this
experi--st. Asgessument of submrgame treatuente for grain
and he=2 rice yields wes made with the help of production
functioss on the hasis of the total water requivement under
each ir=atments. However, the production function for swain

moist-r- at harvest under differcat levels of submergence
o .
72 value and has showa a poor f£it.

Zava 107
Beine hygroscepic in nature, rice terds o absord

and iose moisture,Whenever there is imbalance of temperature
dity between groin and its environment. It was noted

and huni
yeres of rice increased, and thereby the head yield

4hat brea
deercased, im the crop harvested during 1972 as compared to
re frequent changes in the

shat of 1973 Phis may be due t0 more
| gonperature prevailing during 1572 as

polative nupid ity end
convared tO 1973 (Pige3.7 and 3.5). Tenhave (1963) and
soyindesvan; end Gho8e (1969) bave alse reported similer
affiots of semperature and relative honidity fiuctuatiens on
the milling quality 18 general and éf broken povceatoge in

particulale
po identify & suitable type from a set of promising
sgement of

o
e

ion yield mg rieo yarieties under 8 spacific mane
ﬁé q;. 4 ; |
on &ﬂd W@ﬁ@ﬁ@iﬁg; 3002y Jayanti, Panka) and IR 22
' jve ‘aman’ seasens (Jume~November)
. fwWo BUeCess fve bes
were Erevh for |
1973 The gariet

o8 1972 wvnd

z;f@ﬁﬂégi
s} eharacterictics of these tyves



2re ~iven 4in brief ia Chapter 3 saze 33 . Thile the grag
o A qna~

Lity of these varicties 15 influonced larzely by thoir genoti
ab = A " @ c

castitution, thelr yleld and nillinz rerformmnce will vap
A mice 711l very

decordlinn to fertility and other mampemesnt proctices., To as
‘ TR I8eYs

thclr saitabllity for the sgro-climstic condition of this

region and to cvtain hizh grala yield and milliny outturn, th
o T s Lae

relative perferuasnec of all the four variotiocn was siudied wnd
TR ShRdLed under

aifferent levels of nitrogen apd phosphate fertilization,
Hnrveotin- of the vorictics was done at & grein mﬁnm.e@mm
1o the roare of 19.5 = 16.5 por cent. During 1372 ‘anant,
(zpepinent 3) the levels of nitrogen were Oy 60, 120 and 120
/e, and the lovels of phesphate were O 30, 60 and 90 kg/ha,
wrozens dupda 1373 tamn!' (Bsperizent 4),the levels of nitrogen
coro 3, 60, 90 and 120 kry/ha and the phosphate levels were

0, 45 and 60 ys/ha. The modifications in the levels of the

Op 3
swo fertilizers in gxperiment 4 were wade on the hasie 6f the

findinge of pxperinent e
Amomz the four varjetios, Pankef yielded raximun,

go1iewed by IS 22, Sona and Jayanti in that ovder. A1l the
jep popponded gigaificantly o the fertilisers up to
wp Py0 ha, Purther lacrease ig aitrogen and
cpop, rather thore was decresse

%im nob nenefit the
45 wore roived to 180 ke Vha and 50 kg 8,0,/has

rogitive corvelation with The three major
nunbor of sroductive tillers per

variot
90 wp (/ha and 43

J‘;ﬁh@ﬂﬁﬁﬁ@t@
whon the ieve
spoin yield bas 8

7ield attributeTe

namad¥e



7311, number of graius ver paniele, and thousams grain weight,
ﬁw all the varieties and levels of fertilizers (Fig. 5.5 m
5o )e

The mililny guality of the four varieties wag assean od
2y determiniaz the total nilling yield and heod yield per
azi Thelr recovery perceatage. The totol mill gielg

asd hoad yield were found positively correlated with the prain

yield for all the varieties, levels of aftrogen and phosphate
(P1g45.7)e Irrespective of tho varieties, the milling quality
was improved with the inereasing levels of pitrogen. But no
definite trend was aoticed with lovels of phesphate(Table 4.34
and de35)e Hmﬁez’, ander all the levels of nitrosen and Phos=
s T8 _ 22 wng found superior te the olher varieties in Feaqd
wield pecovery pereontaze ($able 4437, 4.39 nnd 4.40), wnile
there was jacreape in the head rice recovery purcentaze with
asing lovel of aitregen in case of IR 22, Sons amd

the ineTe 2
jaganbis an opposite trend wos noted in casme of Pankajs This
ﬁl‘ " : ; 3 T A

gperior quality of IR 22 over Panka 3

odds te the @
Tne morket valu® of vice with the admixture of broken

in leos shen compared to the rice gold ap head rice alone.

rige sopn process of milling, head rice, brokes, bran and
a ohe vated, The bead rice thus goparated foteh a higher
nuple 2re MMX m%ge study, all the willing operations were
peicss 18 :::j m sinilar condition to that of a modsrn rice

perter” sne posessmeate could B0 made teklng into acoqunt

mill. HoBcCr
e volnes oF e ot
T 1 raturl et tmnted vhen the rigv 1o processsd

L@ Wugm& rice, brokesm, bran asd husk. The
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ars preccated throuzh Fizedel and 4.10. Thic roveals the o
t 12 rourh vice iz sold aflep nilling, 1t gzives g nigh
- gher net

turn oven ifacludiny the east of processing, ntorare ¢
18 ing re nnd

in7 charree (Apsendix III).

P A

Zhe gross and net returms per hectare from rough rice
and polished rice arc dependent apon the yield of paidy as
cvident from the sisaificant poeltive correlativas between

2hen (FireSe3y 3¢9y 5,10 and 5.1%)e 48 the influcnce of tﬁe

shos shate, eubmergence and grain acisture ecntent

nitrosen,
in yieild of riec hes alroady been poted, their

~§ epwest on TPAaLL
ZrORE ond aet returvs needs no furthor elaboration
. e R e A, .

Lallueace OR

0UGM By

spoes ond net returas per hectare Lor roush vice as
ro} ished rice pius brokens brown ond husk was
mzvimsm £0T vankas follewed by I% 22, Sona end Joyanti. iowever,
ni1led, th€ value of the processed products would bring
tacone for IR 22 over the other v.zarmtwém

hor 8 addit ional
Pizede10s and this moy bo etiributed to its Detter

“urther, the !

ol aos foT
when

ap. cyont From i
i114n7 anl Treld qual

ity ao already discussed.
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SUARY

An investigation was planned durinz the main growine

oeastn, 1.8, ‘aman' (Juns to November) to fimd out the

OPt fmum

Such a5 nitpow
mone Uhosphate, and water, associated with the nanagenent

leyels of the major inputs fer riece cultivation

ameetices like optimn time of harvest, in oxder to max] mize

Lrodzetion and to obtainm quality paddy whieh, when proceased,
@t uld ~ive a high quality rice and thereby hiszh econonie
roburnse Keeping the above polats in view, four fiold exporie
—eutn wero conducted duriag tWo eensccutive ‘aman! seagoms of
4,72 and 1973 12 @ cultivatoro® field atb Abhoy Ashram,Balarempuz
\eioh 1a lceated about 3 ku South=oast of the Institute. fio

oopm @il WaB B i1ty~clay=-loam,havin: a pH af G.1.

e experiments weye conducted with the hizb=yielding

soc veriety IR 22 to study ite performance under three ievels
b X AL ) |

| of mitrogems shosphate asd subnevgence apl laid out in
/‘a "&@&

t? levels of nitregen and phesphate were ineiuded for
date
guction functions. In the firet yoar of experimente-

gigting PTC ,

ghe altrozen and phopphate levels wope 60, 120 and 160
tions *7 7 v m |
o /na and 50, 60 and 90 trz/ o rmwcmwly. Ia the seeond year,

. 60, 99 an e Vo 0 30, 45 n €O 1n
¢ho 1cvels wore 60 '
k Lol iZication in the levels of nitrezen ond phose

v O/ BB lg ¢ ‘ ’
30t poeurd JoaP, WOTe made en the bepie of the

ynboe A0 sho BOCYS

e



Findinzs of the Lirst year of eﬁyarimmm_&on.‘ In both the
years, the levels of submergence were kesg eonstant, i.o. »
0=5cm 5+ 2cm and 10 + 2 cie For £inding out the optimum
crnin moisture at harvest,suitable for higher milling yield,
the crop was harvested at 25.5 - 22.5, 22.5 = 19,5, 19,5 = 16.5
244 16+5 = 13.5 per cent graia molsture. The optimum levels of

each input for maxzimizinx grain yield and head yield were Ffound

cut by fittinz sroduction functions.
ro fdentify a suitadle variety under a specific NRNSE S~

~ont of production and proca2ssing, f@:’z‘a high yielding rice
gowieties = Sona, Jayanti, lankaj and IR 22 wore grown im *aman'
372 and 1973 with sinilar levels of nitrogen and

season of 1
nosghate as wentioned in Dxperiments 1 and 2; an eddtienal

spoatment, with nltrogen and vhosphate at *0° level was also

gncluded. Theoe experincnts were laid out in 4 x ¢ x 4 con=

$he Crop Was grown under continuous submorgence

Poundoed Aepisite
of 5 % 2 on end W8 narvested at graln meisture content ra 0@ ing

potween $9.5 and 16,5 por eccnbe
cyreatnentyise experimontal details and the sallent
pindinss are given in the following pagos.

pogitive Fespons
a.and head yicid of veriety IR 22 wae aoted up to

ad 45 k2 #,0g/hae Further incresse iam nitragen and
o to 120 ke/ha and 60 ko/ha veopectively 44 not

e with reference to grain yield, total

mild yiel
Q0 k2 s3w/ha @

& N
e pnrat@ leve

T



penerit the crop, rather
jo er, at 180 X Whas ongd 90 w .

adverse effect was noted.
‘ Anory the inputs studied, nitregen had o greatep
inizeace on yield and nilliny quality ef vieo than zzhé&pﬁ t
Sl 2 - phosphate
7?he influence of rrain meisture ot harvest

»Ju': {,’,;.. . ‘3?’ e :% ]
'-r‘e 37 a S e 7 Eﬁ f ; P f ,.'Eg i; i Z 1 ,"F ’0@‘? i e f‘?"f ﬁ £3 @??Q,? i 8 inﬁf@@g’@

Ty g 3 -
REICYeT,

in ~zain yield, uill yield and head yield due te nitrogen
anslication was respectively 4792, 3498 and 5099 ke/ha and
$hot dae to tinely harvesting wae 4871 kz/has 3533 ka/ba ang

3549 Ke/ha for the variety IR 22. The head yield reecvery cn
m about § per cont variation vanging Lrom 55.3

.

v

=113 inz had 6he

cc §0.04 por cent due to varylng levels of nitrogem, whereas,

about 32 per eent variation,ranging from 36421 $0 68.45 per
duc to the varying crein moisture costent ot

conk, Was nobed
horveot. The {nfiuence of pitreszeon application was found 4o be

4 with the grain meistare at harvest. The crep, when
¢n nitrogen levels of 90 ky/ha gove maximam grain
yield anousting to 5035 and 3484 lko/hn respecte
pondinz bead yield recovory percentanen to

z28cociateé
fertilized wi
yicld and head

ively aod the
¢no oxtent af 69 per
' 02,5 pE¥ cond
Boled 16.5 Por

L ,
peduet 100 JAT9An yie
o extent of 604 te/hn, O

in other words, the breken yield

QUTTES
cent when harvesting wves done between

jevel of avain moisture. Any delay in
ceut crain modsture content caused
14 and head yield and its

255 2

b aant $as

Fqer Mmbm

pocovery 'gwfc@n‘&

' ; B
105 pe¥ cont ¥ 7

azo to th
ot jyelye



~23 ito fereentaze was niminized by herveotine tho eTop above
e zzr cont grolm neisture or hetween 26 and 350 days aftep
Tlowerinz. llowever, by increasing the lovel of nitrozen fronm
30 to 120 ko/ha and 120 to 180 ig/ha, tho head yield amd ite
voeovery per cent wag less alfocted even when the cr@p‘wa@

noyvosted with sone delay, 1.¢., between 19,5 and 16.5 per

rajn noistere or between 35 and 37 duys after flowering,

sho iafluence of phosphate on rrain yicld am nilliaz
cuality, vart feulorly head yield recovery porcenteme, was more
craacanccd Then considered in conblnation with ~rain noisture

o ?},&z‘?eﬁ‘z ®

4 suitable water management practicc, of grewin: the
opop with shallew submorgence of 5 4 2 cn was found bonoficlal
10 inereasing ¢gne yield as well an the milliny and head yields,
ime inflacnce OF subIerqence ou tho head yled vecovery rercente
neg TG, ROTEVOTS not to the same oxtent ao $het of nitrosen asg
. g meioturs at harvest.

i
op fittine the function, for voriety IR 22,it could be
ined thot geximan grain yield to the extent of 5192 ky/ng
ined .

yagerta ¢
GELTS - vtained with the 0FBLEAD levels of 119 kz Wha, 59 ko
eon be

g, 149 €7 °
O 189 vl ann s L
9/ hich coppeoponded to harvestinr the crop sbout 30

£ wator and 22.4 per cent groin welsturs af

£2

ropyost @ Y ' ,

[y L s1omorinTe Oon the other hand, moximum head yield to

o nftEET FAUIEETTE ; |

dnys 1% ¢ 5562 yp/ha ena D attalaed with tho optimun levels
ot 0f 99 ;

pue oxton
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ol 12 5
4 ¥z Wha, 51 kg P Qs/m 155 ,
30 i ’ L :
.Z-;' cent srain moisture at en of water and ap
ins the orop al narvest which corres ound 26
5 about 26 days after £1 responded 4o harvy
The rrain yie \ )
rolurng wWer - yield and consequently, the .
oubTeER zimum undezr the same levels of > and net
CELONCE & - adtroge. |
N nd grain meisture at harvest. H trogen, phoaphate
sepanen - Howev ’
it of rough pice and polished rice al or, from an
- Tice along wit -
3¢ was ascertained that the incve h broken,

bran oad husks
84 | ;
&/ ha was p@%ih;l@ oniy by proc
4, y Proocessing

voburn to the extent of 9

the rough ricd.
iv D 4
= responge in grain yield of all th
Li the voarie-

up to 90 kg Whe ani 45 ka2 DO
jotal comparifets ! grain yields i1l yiﬁl&_,‘y@;ﬂ 5/ ﬁ«% I_x;;“
gere found tO ve caximum in ease of &w* yieid and
e, auenatias to 5172 ka/ha, 3768 ke/na, 3027 k;rmy
setivelys The veriety fankaj wos funw:: -
Jeyantd in erder. However, in milling éu:n
; QUALILY,

rhe poait

. 4
ticg wag found only

1746 i/ha TOS
R 22 sone and

mowh toularly hend J

gupepior to all &

iy RONE and elamﬁ

yield pecovery percent, IR 22 vas £
S ownd
o othoxr yarieties. Further, the variety IR
22,

~yains proved superior in quallity to

o
pold gralns The for

rogr, oventual

iy, has

wit
4 gith 1ong and
ﬁ b ] 7z I
poucht higher return. These character-

mm@:ﬁd
ot value €0
g ALLL ‘
aifference in profid ’ when conpared

22 DArE ogwed thE O
she latie? nhas significantly higher grel
e m ﬂ

illed rice was estimated

hi s her mark

it ied in IR
to rankads ghough
yielde The @«mmmm pet peturn 6ver o

ga of IR 22 and 933 iv/ha in case of Pankaje

at G171 iy/ha 10 O%



The azre=climatic conditions of this wesjon of Vest
sonrzl, where rice is the only erop durins ‘enna’, provide botte:
seospects for cultivation of variety IR 22 ap well as Pankaj.
In quality criteria as well as im grewing period, IR 22 Ry
sreve saperior to Pankaj. Thedr cultivation fox higher yield
oo guality rice ip possible only through suitable levels ef
fortility end water inpute as well as maszencal input whieh
:ciuvies the timeliness of operations, particularly harvestiug,
seeonee it has o greater inpset om the final outturn of the

~
J

nogdace ad auallity rice.
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Anslysis

ARPEIDIX

I=A (Sxperineat 1)

of wvorionce of the data £ilven 4n Tablod 4911405466587 94e0,40%11 5 4014,4416,

441858415,602054421,442554025;4427 and 4.28

Goures of defs tean sum of squares
varianee ' '
Grain  Wembey of  Dumber of 1000 grain Potel mill yield
yield, productive grains/ woizht, — '
ke/ba  tillews panicle g kg/ha %
hill
Tiock 2 14450 Q670 T3.600 04350 3070 0.805
2 22282008  4,920%®  4128.450% 0,314 1109566%* 1,305
P 2 65105040 0,404 165,900 0.075 3336259% 0.195
3 2 527900%w De578 192,050* 0.120 27000082 0235
TP 4 17300 De329 303,575% 0.508 15742 1742
28 4 30896 Oa141 48,350 0.124 6680 1562
Py s 4 13875 0,146 28,375 0,080 12117 1e407
Trror {a) 6 16800 0.140 31796 0.113 7943 1.810
3 3 14362%50% - 955 o Z00%# Cet42 112004»%  29,116%%
n % @ & 320338% - 25,5500% ¢.08% 1546 0.963
Pg W & 7783 - 40916 0.021 4606 0761
3% X 6 5133 - - 64953 0,065 7258 0.503
TEPrN 12 5575 - 5.766 0.131 4190 0775
B8z 12 6750 - 4.075 0.054 4683 0.826
Prox 12 5425 - 3,053 0.087 7313 0.814
grper (D) 24 4729 - 5.912 0.392 6459 0.607
% Siznificent st P = G.05, w% Significant at P = 0.01
goritée c/
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2@ Sixaificant at P = 0,01

APPEUOIN  I-A{Qontd.e)
Jouree of Qefe Hean sum of sguarea
varianse ‘ o
Haslk (tross rohurn Ret return
ke/ha ;4 Rouzh Polished Rough Poliched
rico, rice,broken, rgc@. ricc,broken,
&'ha bran, amd %/ ha bran and
sk, husk,
B/ ha iv'ha
Slock 2 plesh 0.558 500 {050 8962 67140
" 2 g7058%w 222 1066300=» 1987200%* 1385682%¢  3691460%»
b4 2 B85 0.82% 448050%= 7314400%% 1145100%®  {333790%%
& 2 24566%® (0,270 - 3820008% $35200%%  4BO5T28% 6769450
Trd 4 4% 14304 14225 165850 14395 97397
Tx 8 g 2063 24073 20650 23625 19886 16532
+xS 4 2980  1.3%2 11650 43525 11720 52955
rrror (o) & 4736 14470 10131 29600 10461 27126
B 3 453260%2 §3,763%% T50T3Few 8951566*»  T65419%« B29026%#
g I & 80s9re 1,864 16516%= 25883 1721 7%% 28546%
Pl | ) 1504 0544 4533 14400 4101 17921
G =¥ & 1392 0.3948 2556 2355% 2702 23058
: TxzPxr 8 12 1378 0.088 - 2516 21324 2958 26307aw
; Bz 8% 4 i2 1012 OeG47 3%00 10475 3575 11520
: YR8 % 12 1470 04842 2583 14483 23&}4& 15781
| srver () 24 785 0537 2620 10016 2572 8646
|
!
;
-y
3

00z




APPRRDIX

=8 (Gxperiment 2)

hnalysis of varlance of the data siven in Pables £e2000804055408,4410,401254013,4415,
@.1?,4.22,&.2@,4.26,4.2‘7 and 4.28

Soaree of . Befe Hean suwn of squares
9ariance : - -
@iaii% E%m*g‘@i’h gf - ﬁum??ig/af 1 Gtgoh%rain Rotal mill yield
vield, oproductive grair walght, — '
ke/ha  tillers/ sanicle e ke/ha ®
hill
2 1800 0,408 T0.854% De438 500 0018
2 14587500 3,017 60453 0.026 799500%¢  1.635
e 11945002 0,207 167.600% D127 41050%e 1,125
2 485800#% 1,508 100,052 0.206 278950« 0,360
4 21950 Qo341 10.%7% 0.075 24825% 14675
4 6000 D314 9525 0.053 287% 0.990
4 5500 0145 109.204% 0147 2325 1.702
@ ?ﬁ@ﬂ@ @Q !3@6 23.2&0 90088 51 5@ 00885
it 3 14451669« - 795.366% 0.2208% 6689332%  9,396%%
Bx 6 91000%e - 40,002 0,029 48183=¢ 2,141
Pz 6 16033 - 10.166 0+023 8116 0965
g x 1 6 4850 - 54101 0.033 11616 14823
wEPwY 12 8633 e Be 158 0.026 7566 0.910
TZ 9N 12 9191 - 7.902 04044 3783 14901
e 8w 3 42 6491 - G283 £.058 6016 0.757
eror {(b) 24 7550 w 4291 0,032 6933 Q891
® Sionificant at P = 0.05, e» gicnificant at P = 0.01
contdes/

Iog -
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APPRIDIX I=-B{(Contd.)

Souree of def. lean suam of sguares
variance . o oo ' -
Head yield Breken rice Bran

k/ha kg/ha $ kz/ha 2y

Tlosk 2 32275 23021 29.178 597 0.262
% 2 TF058%0%= 4182 6+225 9961 ve 0.134

2 14150 28425 %e213 504 G210

2 305750%% 6334 11,135 318 04420

P 4 20312 2009 14905 120 0.069

8 4 1322 455% 54053 17 0.080

B & 13162 8319 T159 230 06138

wor {a) & 973 11369 9.895 243 04145

b 3 31935439« 9871655+ 165?.245“ 301 2% 44391%%

NE Y 3 677512 5968 10.650% 130 0.0%6
Pz € 18611 8035 B 073% 337 0.254%

g x M 6 23806 3191 Te294 171 - 0.113
IR PR Y 12 12748 4573 4.098 151 0,077
TxSx Y 12 14536 4415 3-8%7 180 0.123
Pg8zE R 12 9458 1918 2165 199 0.154
seyor (b) 24 10492 3285 3.006 266 0.03%4

* Bignificant et P = 0.05, 26  gignificant at P = .01 + Polish per cent
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ARFEMDIL

I=-B (CQW“-&.)

Jouree of Q£ Yean sum of squares
varianee
Basgk Gross vaturn Het return
e/ ha - Rough Polished Rough  Polished
rice, rice,broken, ﬁea, rice, broken,
53 ;gaz, and ¥ ha grem. and
YA, RekK,
%/ ha /'ha
Tlogk 2 1750 D194 1400 8650 1160 8470
2 76060%% 4,688 11746508 1923300%s  491970%+  1051010%«
2 2 16960% 0894 82600%2 61400%% 487T65% 51010%
5 2 3B870%= 0917 F3UTIReE 6183000%®  505715«# T21955%®
Tz ? 4 3597 2258 16150 50075% 17217 25650
Ix 8 é 6397 0+559 4450 8650 4292 8807
Pxs 4 5205 1.018 3050 7050 3237 - 1937
srror (@) 6 2241 84562 6150 6065 6231 6069
1 3 185770%%  12,84%5%% T70366%= 2761633%  7640308% " 27632435%%
KB 6 9985% 242532 484669 98616ew  48783%> 98850
Pxw G 6363 04629 8500 14400 8991 14538
3% R 6 4941 1.853 2600 27150 2765 2732%
T2Px2 R 12 4084 1199 - 4633 19316 4717 19281
Jx9xnB 12 6134 1578 4891 17550 5122 17450
P8l 12 4310 0,621 3408 9516 3451 2435
Zrror (b) 24 3233 0.850 3987 15208 4227 15374
® Significant at P = 0.08

#¢ Siznificant at P = 0.0




APLHED IR

il=4 (Exporimost 3)

foalysle of vorianes of the data plvon in Tables 2429,463% 540325403904 03634038,4439

&Q‘%@@%.@*Eaéta‘s and 4444

Em@a of el Hogn sam '@f sguares _
Yerisnte o ‘ : : .
Grain famber 0f  Humber of 1000 grain Total mill yield
Whe W o e Twmoow
eek 3 24138 0,015 184332 0,0003 56151 0.067
v 3 3559679%¢  3a650°%  1352.334%% 153,0497¢  186386°%  0.507¢%
i 3 49991715% 22,6069 3329.6674% 040013 2776793%*  D.783%e
P 3 2395863 D, 4500 99643320%  0,0067 1263950%%  D.149%8
vE 9 101729%  0,364%% $4.805 040006 54051%¢  0.041
¥P 9 34861 8.014 304442 0.00C5 18923 0,074
s 3 39364  0.051 20,111 0,0005 22242 0.023
Srrer 24 55992 0,033 18,460  0.0045 12766  0.027

® Sicnificant at ¥ = 0.05,

% Significant at P = Q.01
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ARZSEDIX 1I=a {Contd.)

Souree of Sofle Hean sum of squares
variance o o -
__ Head m@m - Orose yetura Jat gretura
¥z/ha % Roush Folished Rough Polished
riec, rice ,hroken, vice, rice,broken,
WA brun, and Ry’ bran and
husik, husk,
| i ha /' ha
Blosk 3 15265 0,732 32174 31785 32174 81785 -
¢ 3 16427604 178.063%% - 24457508 5577240  2445750%% - 3577241%e
B 3 16657689 © 3,566%@ 3490717=% 4666205%% 2062300%* - 2933388%+
¥ E 439750%%  25,536% 1691746%% 1911050%%  B830739%*  UJ66Ige*
¥R 9 636533%% 0.066 5924 8= 1358623 69248%% 138624%%
P 9 14129 | B 3Y0ew 23932 48824 23932 48824
e 9 13472 0.482 27111 30114 27146 30118
Zrpor 24 8503  0.330 17150 41552 17190 41552
“ % Jignificant at P = Q.05

«» Sienificant at £ = 0,01
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APESHDIX 1I=-3 (Uxmperinent 4) =

Anglysisa of varlonee of the data given in T201os 4¢30,4055040045443094457 9403844439
408154043 ,4484 nnd 4445

Jounce of Yean sum 0f squares
warionce defe - ‘ : , ‘
Grain Tambore o Yunmber of 1000 grain Potel mill yield
yield, productive greins/ welight,
kz/ha  tillern penicle g x&/ha %
Bill
ek 3 2750 0.028 24291 0,007 5112 0.0357
¥ 3 2114186 1265750 674.001%%  146,495%%  1100015%%  2,608%%
5 3 63957638% 23,6627  1405,375%% 0.005 3810779%%  0.520%%
E 3 2492794%%  1,910%%  1432,708% 0,003 1324837*%  O.816%>
vy 9 39055 0,012 64472 0.001 22050 0,031
w\ 3 16083 0.008 3,994 0.003 9352 0.146%
7\ 9 46016  0.020 44194 0,004 326490%  0,149%
Error 24 19978 3,025 5.56& 0,009 951 (3] 0.052

& Significant at 2 = 0,05,

#% Gignificant at P = 0,01




1l=8 (Contd. )

Jouree of Jﬁ.ﬁa, Venn sur 0f squeres
variance T - . .
Heed yiold Gross return Vet return
%/ ha % Rough  Poliched Rough  Folished
7iCG, rice,broken, wice, rice,broken,
Wha bran, and 374 1:Y gﬁaa and
husie sk
flm | &/ ha
aleck 3 5706 Ga355 10134 4524 10027 6154
- ¥ 3 10731067 130,858%% | 14408230 22446818% 14323801%e 2243646**
i1 3 2719545%2 Be14 90 47512800 73223628% 3014423%¢  5099076%#%
P 3 438032%%  35,213% 18073808  1957483%%  1137343%%  1264747*®
L2 B 9 15758 0e641% 39921 446884 32987 - 44518%
P 9 7942 Sa54203 3047 13667 14250 13648
aw 9 255974 D790 - 37251 637179 48434%% 63835%%
nrpor 24 6635 043565 19445 17869 14363 17343

® gignificant at P = 0.05,

#% gignificent at ¥ = 0,01

o
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