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CUAPILR 1
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Lunfiower vhich is popularxly called ac ' Lurajmukhit,
hos besn grown for ornamental purpcee in tho past, It's use
as an oilseod crop however was not coomonly known in India,
sunfiover ( Lallantliia ammius 1~ / a native of north imerica
it now the important odlsesd crop of tho vorld and its intro-
dugtion as a cultivated ollsecd crop in Indis dotes back to
a8 @arly as 1916 in l.aharashtra and 192% in Jandlaadu. he
rocent revival of intcyest in this orop is partly due to the
redustion in production of groundmit oil per bectore in nany
statee of India ond partly due to introduction of high oil
yielding varicties from Usbeieie JThus its cuitivotion is
talkdng ot in India, It L5 secowi only to groundmit as 1€
supplies 19,4 per cent of the totul edible vepgotabic oil proe
duction of the world ( Irotter und Givan 1971). <he world's
foruers nov devote sone 9,2 million hectorcr Lo cunflower
vhich is 20 per cemt moye than that in 196G. .lthough the
Ueaiewsiie 65411 produces the lions chare wiil: 52 per cent, the
foruers in other countries have increased tholyr share frow
35 to 48 per cont since 1966, Argentins is o second largest
grovwer of this crop 4n the World ( Luciano and vowvroux 1967).
«otol area under sunflover in different stow:e of indla vos
833 thousand hectores in 1971-72,

unflover secd 0il, a licht yellow coiour, ic vell
pulted for use as salad and cooking oll, ond ubon hydregenae
tod, it 15 used in vargarine fut, It 1s hich in poly-
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unspturated fatiy acids, It contcins 9 to 12 per coant of
saturated fatty acids, 60 to 65 per cent linoleic acid, 2%
%o 3 per cont oleic acid vith lodine muber ranging frow
125 to 136, uwunflower seed is hiphly mutritious containing
chout 20 per cent protein, 4 per cent carbohiydrate and 35
to 40 per cont vegetable oil and assogliated vidh vory high
colorofic vulua, 1he consunption of this oil doos not ine
crecse the chdlesterol in hawan blood and hence sunflover
oil i3 good for human consumption, ~unflower oil ic alse
a rich source of vitamin 'L' complex,

Sunflower is photo-insensitive crop omd ¢an be grown
in any senson of the year. Leing short duration crop, it can
be very vall suited in the rmltiple-Cropping proorouie,
Lunflover recsponds very wall to irrigation as it is highly
sensitive to soll oolisture stress durdng the prowth period
fron flowering to groin developuont. aAlso, cdoouato poisture
supply at sowing is highly desirable and ooy varrant pre-
sowing irrigation if the roinfall is not oufiiciont, Ligher
vields of sunflover can be obtoined by the applicotion of
artificial fertilisers and with the tinely, adouato noisture
supply from soll.

secearch vorl: all over the worldd hes now proved that
neteorologicol factors nre the privary deterpinamts of water
needs of crops. 4he ovapotranepiyation by spotior is o
physicol procesc and involves conversion of water inte vapour
uhich requires energy. <his emergy is reecived oo sun and
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vind, Volues of evapotranspiration by crop - plant can there-
fore be estimated from the weather data, In this new congept,
water loss is governed prizarily by meteorological parsneters
and is independent of orop species as long ac tho vegetation
covers the soll completely and is extensive and also in active
grovth stage,

Perman (l946) Throntlwaite (1543), Llcnoy - Criddle
{1950) and nany others have evolved the empiricol formulae
for estination of water use by crup plantc, but there are some
lizitations such as need for precision devicos, technical know
how, etc, for using these formulae. Hecently veveral types of
evaporiceters which integrate all obe metecrologicnl slevents
cansing evaporation of vater are being tried as tool for esti-
rating the water loss by plants,

Lathakal (1965) indicated that as the ovupowation rates
frow Ul standard open pan evoporiueter vere very ¢loss to
the consuzptive usc of water by crop plant, pan ovaporingter
sight serve as a betier gulde for estimation of water needs
of orop. <harua @b gl (1968) sug osted that the wse of screo-
ned evaporizeter with suitable wosh night be valuabie tool,
for direct estimation of water lese by ¢rop plant for schedu
ding irrigntion,

As a result of better understanding of these findings,
the concept of water use faclor is exployed in the present
dnvestigation., Water Use Factor is the ratio of the sctual
vater evapo~tyanspired by the crop and the losc of water due
to cvaporation frem U.S, standard open pan evoporinetes
( with vire mesh ),
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Lased on these principles, an investigation vith ten
treatnent combinations comprising of irrigation troctments
viges WO zmemmn/a.s Water Use Ioctor, 0.6 Later Use -
Ioctor and nitrogen levelsvic,, 25, 50, 75 and 100 kg. per
hectare vas carried out at the uain campus, i.chotia Fhule
iirdshi Vidyapeoth Farm, Rahuri,

The wain objectives of this lovestigotion were as
follows ie

i) s0 study the effects of different irrigation
schedules ( according to Water Use TFactols ) on (rown, yield
and quality of sunilower ( CV LC 684314 ).

11) o compare the effects of no Arrigation Vs irrige~
tion on growih yield and quality of sunflower during tharif
season,

1i1) io evoluate the effects of gruded Jovels of nitrogen
vith and without irrigation.

iv) To study the effects of intormnetion, irrigation x
nitrogen levels, on the grwth/yleld and quality of sunflover,
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vunflovwer as a cultivated oll secd Crop it newdy intro-
duced to Indin, and it dates back to as early as 1916 in liahe.
rashtra and 1924 in iamilnadu. lowever, the reseaych wosk in
agronotiiec) aspest is mather meagre, in Indin, The literature
on reseorch vork carried out on sunflover in foreign countries
is available. The relovant literaturc on this crop 4is reviewed
in brief in this chapter.

1. kifoct of Axzigokdan b
il Lfiest of Axrigeidon on growih

henea angd Vlteams (1959), stated thot irrigotion should
be given during the critical phasos of crowth, nately heads
faxmation, floweriug and secd foruation. .ile auount of water
applied yranged from 12001800 3 por hectare accoxding to
veather. iiicolae gk al. (1958), oLserved thot vwhen period of
head formation and flovweding is coincided with abundant roin-
foll the yicld of sunflower secd was inoreased, Caszallo and
rodriguez, (1963) reported that the sunflovor ves a proumising
crop for spain, in fortile soil under at least 500-600 mm
roinfall or under irrigation in less fertile coil vhen sum.ers
vere coolor,

Vasiliu and liegopirennu (1968) reported that the pean
daily vater conswption by sunflover waos l-2 tm. in 4pril,
245246 tm, in Koy, 540-5.2 wne in June, Y,6-5.1 tm. in July
and 2,8«3.d mn, in august, at Pundulse, While condueting the
experiuent on drought resistance of sunflowor,iivicl gt al.
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(1969), found that drought induced during vegetative growth
period vas least detripemtal to gualitative and cuantitative
yields, affecting only growth process, Drought ilnduced at
ankhesis pericd proved to Le the most detrimentol, causing
sigaificant yleld decrense by forning suall mnber of flovers,
hut partinl fertilisation, lic further adisd that drought
Angused ot seed-fosmation, resulted in high muber of fiower
and seeds doveloped but {illing process vas stasmated and this
vas due to foot that a great pert of leaf arcao war dried out,.

Verstermans and Dellenbach (1970) roportod frem trial
with two cultivor that on light colls, irrigcotion was not
required ia vet years but in dry yeors, one oorly iyrigation,
4£ the vator table vas less than two meterc deep and ohe early
Arrigation and second at flowering, if water tohloc was more
than tvo ceter deep. Un heavy and deep s0il Mkoyous SUCCE.
ssive lrrigutions vere imrolusbie in dry senscon for sunflower,
Daulay gt al. (1971), found that total conoucptive use was 9
m and moisture use efficlency was 3,3 kg secd per mm for sune
flover in Hajostan as aguinst moisture use efficiancy of 1,6
iig seedipor m and 1,9 kg secds/un for groundnut and t4l
respectively at liajastan,
112 Lffegt of Jrrigotdon on yiald of sunflover ¢

Vucic gt al. (1965) reportod that sprinider irrigotion
insyreased the infection of sunfiover by Leptosia balianthis
kuesinia belianthi and Gclerotii, hateticola, to cush an
extont that troatpent sdversely affected the yicld and quality
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of sunflouor seed, Le further stated that furrov irrigation
has litile effect on disense incidence and itproved yield and
guality of sunflower Se6C.

At Lyaila and lundilae, sunfiover was irrigoted at 70
per cent ond 90 per cont avalilable tiolsture and at copitullunm
foruation, secd formationh when moro than 30 por cent of availow
ble polsture romaingd, Froo above experiment voodliuw and
wogondreans (1968) reported that yield of 70 per cont and 50
per cent avallabie soil tolsture treatment o irrigotion at
copitullun ond seed formation stoges were 3.45, 3,65 and 3,61
tone of secd per hectare as agalnst 2.75 toue of cunflower
seed per hectare in'no irrigation plot. bhile condueting
£ield trials vith sunflower cultivar peredovil ond /mavirce,
watson, lLyhre (1970) found that the average sacd yield of
sunflover was 2225 and 1600 lbs per acre respectivaely, even
though the roinfall between sowing and harvecting was only
six inches. Annonymous (1972) reported that vhea single irrie
gotdon given at beginning of the flowering, rosuited in giving
significantly higher yield of sunflower to the extent of 19425
quintals per hectore as against 13,42 audntlc per hectare 4in
'no drrigation plot and it vas as effective as two irrigution
given at 5-6 leaf stage and flowering, three irrigations given
at 5«6 leaf staoge, flowering and at pod f£1lliags,

13 Effeqt of irrigotion ob cualiby of sunilovor
d13:)1 Erotedn o

Ireposev (1952) stated that protein conteat and other

qualitative characteristics of sunflover scod fluciuated



8

greately depeanding upon whether the crop wos irrigoted or
not.

Firjol sk nl. (1969) reportod that vhen drought was
induced ab seed formation, a high munber of flover headsand
coodswere developed but filling process woe stagiated giving
high percentage of eupty secds and low protoin contont and
this wvas due to fact that great part of leaf arca wos dried
out,

13312 Q41 ¢

irepacev (1952) stated that oil contoit and other Jua-
litative characteristics of sunflovor seed fluctuated greately
depending on vhether the orop was irrigated or aot., ihe yosu.-
its obtained, revealed that oil froo irrigatod vorieties had
higher fodine muber and increased oleic acid.

Limanskit (196)) reported that water supzly was a
criticnl foctor for 01l formation particularly in the period
between flower formation and full ripening of secd, Pirjol
8% al. (1969) reported that vhen drought vos i..uced at seed
foruation a high muber of filower hecd and cecd wore developed
but filling process vas stagnated; giving bigl: sorcentage of
enpty secd and lov oil content and this was due Lo faust that
great part of leaf area was dried out.

2 kffect of liitrogen :
211  kffeat of itxogen on Growth 3
28181 Ledpoht ¢

salugeamu and kristavu (1966), observed o increase in

height of sunflover by application of ascondu nitrate.
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«ornes and Jarov (1960, reported that applicotion of 200 kg
ocmonius nitrate 300 kg single cuper phospliote and 150 kg of
puriate of potash per hectare resulted in iniced vegetative
growth of sunflower, ‘

stevencon (1970) observed an increcsed (rowih of sune
flower by 30«40 per cont with adied uitrogen cnd plwsphate
on clay~iocan soil. l.assey (1971) found thot, the cpplication
of 56 kg . por hectare to sunflower inerecsci plont heilght by
il cms ovor control.

2311:2 jumber of Ascype and leaf. aree Dar plong
-+ Cernes and iarav (19569) atoeted that by cpplication of
20 tons of 1 .,Yu.¢ 150 kg of cinglo cuper phbospiate to sunflover
at sowing increcsed the mmber of leaves sicaificoutly per
plant over the coutrol, Calgoezi (1969) reporied that the
fertilipgor treatments siygnificontly increcned lecf arca of
sunilower.
21113 oben glyeh ¢
. lassey (1971) observed in ficld trinl vith sunflower
that 56 kg - per hectare increased the steu dianetor by & mm
28 compared to control, ligher doses of anlirogen vere found
ireffective in increasing the stex: disueter of sunilower.
2:1s%  ligad dilapeter @
Golgoezid (1960) observed significant increcase in flower
head diametor with incrensing rate of nltrogen upto 110 kg k
per hectare and phosphate and potassiun upto 220 kg per hectare
appiied to cunfiower, vultivar .ishavardai cnd .credovik,
-anpey (1971) stated that there vas an incrcosce of flover head
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dismeter by 2.2 cm with application of 56 kg .. per bhectare
over control, ,
2% balght of gesd pes head

Cemea and iarav (1969) reported thet the application
of 20 tons of F.Y.bke and 150 kg super-phosphatc per bectare
to sunflowor at sowing increased tho welght of seed per head,
( Cultivar Vndimik 8931 ), .assey (1971) reported in fleld
trials on sunflowexr that 56 kg . per hectare increszed seed
valght by 17.79 gu per heed as compared to coutral,
23116 Lhousond peod welsht s

Lipanskit (196G1) reported that absoluic seed weight
and hence ths yleld was increassed by adtrepen feriilisation,
cernes and farav (1969) observed significant i:cresse in
thousand se¢od weight of sunflovwer ( C,V, Vnisrik 8731) by
application of 20 tons of F.Y«h, and 150 kg sucer-pooaphate
per hectare.

lLassey (1971) stated that application of 5G kg b per
hectare increosed Seed weight by 1,9 g per -U0 secds as
cozpared to coutrol,
232  kifect of :dbrogen op yield of sunflover gecd :

Tarancuk (1951) reported that sunflower secd yield
vere 21,03 contyes per hectare an Il i K wamured plob o8 Gotie
pared to 19,98 centres per hectare on umanured plot (1 ceatre=
100 kg). -dcanskit (1561) obtained significant incressed yleld
of sunflover with application of nitrogen as corpared to coutrol,
in the field trial oarried out by liera (1966}/?53:6 yield of
sunflover varied frow 19,70 quintals to 28,70 culni s per
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hectare, Le further obeserved that clivate afiocted the yleld
of sunfiover secd more than did the fertiliser. Onish Chenko
(1960) reported that the application of 120 10 -y 120 kg Pylg
yor hectare to sunflower inoreaped sead yiecld significantly
over control. lFoehv (1969) observed that application of 120
kg I per hectare resulted in inorecsed yleld frem 23.‘7hk3 per
hectare on wmanured soil to 26.1 b kg per hectare on mamured
soil,

Singh gk al. (1970) reported that application of 4O kg
. per bectare resulted in increacing the yicld ot sunflower
seod significantly of 30420 quintols per hectore as conpared
to 21.43 quintals per hectare in contyolled plot. whersas 80
kg L per hectare did not differ cither frow -« g . or 120 kg
-+ per hectore ( CV, reredovik ), loblnson (1971) observed that
75 or 150 kg + per hectore €alled to inerensc the yleld of sune
flover on fortile silt look soll, iassey (1971) found that
application of 46 kg i per hectare ingrensed secd yield by
653 kg over control, cnd that no further inerocse was observed
frou additionnl nitrocen. While conducting tho solution cule
ture experiuent on sunflower voic gh pi. (1972) opplied 412
weg 2.03 per litre solution to the plant cither upte flowering
or seed vaturity, TIhey observed that ./ given until fDovering
resulted in scod yield of 18,4 g per plant vith b wg . 3 per
litre solution and 66,9 g of seod per plamt due to application
of 12 ug «.63 per litre solution., <hey Sfurither ropo¥ied that
there vere an inorecee in secd ylelds upto 27.7 and 72,3 gu
ferlomgéwBandlzm ~‘3m1u.tm solution respectively
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wvhen the 23%33 was given until secd maturity. -he woamurial
experinents wore conduoted by the All India Vo-oriinated
iesearsh iroject of Lunflewer, Digraj ( l.s. ) at sgricle
tural Leseoreh Station, Ligraj, iarad, Gadhinglad, lidphed,
Jalgeon and College of Agriculture, lhulia and Kelbapur. It
vas observed that mo significant differencec i grain yield
were ghtained dus to the applicction of 25, 50 ond 75 kg &
per hectare over control at Digra] and Dhalio while at liiphad,
valgaon and Kolhapur the above levels proved to Lo affecting
by producing significantly higher ylelds of grain over control,
4% harad, grodin yleld of sunflover increcscd with ingrease in
levels of nitrogen while at codhingla] all the lavels tried
wers significantly superior over coatrol but no significant
differcnce in grain yield between 25 and 90 L & por bectore
vas obtolned (snonymous 197%).

in asothey experinent condusted Ly the oclove project
at Ligra) , Jeur and Foona ( licharashtrc) it wos observed
that no sipnificant diffcrence in grain yield of sunflover
wus obtained with the appliontion of 29 to 50 Lg i per hectare
over control vhile at ioona the incressed lcvols of nitrogen
1.0, 25 ond 50 kg per hectare has given cipnificontly superior
vield over no application of nitrogen ( Anonymous 197% ),
213  Bilect of :ikrogon on GUAllLY. of sunflower
21351 Erotadn

Investigating vith the elite secds of sunfiovey Cultivor
~eranjunia 35, Zarancuk (1951) found that 4n ' : :i uanured
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piot the secd vere of betier quality than unuanured plot.
Simanskit (1961) reported that i fortiligers lecud to increase
in protein content of sw.fiower sced. Onish Jhenko (1966)
stated that application of 120 iy . and 120 Lg : ;g per bect-
are to sunflower resulted in increasing the protein content
of sesd, voic gt al. (1972) reported froo solution culture
experinent that protein content of seed incrocsed upto 379 percen
of dry secd vith both increased iw applicction and incretsed
perdod of spplication by b ng of wB given until flovering,
41332 QAd s

vipansiit (1961) reported that I+ fertilimation lead to
roduction in the oil content of sunflower sewd, -era (1966)
concluded that the cliuate affected the oll coulant of seed
nere than did the fertilizer appliscation, uulsk uvhonko (lo6C)
stated that mmamarm kg - and 320 Ip . 5ug decreased
the odl ML&W@: secd, Gruev (1960, reoported that
nitrogen alone reduced the oil content of sood cunflovwer.

+'yakov (1969) obgerved in pot trigl and field trial
that nitrogen utilization by sunflover plant for oil formation
at early stage of development originated froo ster and from
ageing Jower lecves but not frow actively pgrouing upper leaves,
Lo further added that the cultivar with low oil coubent have
the upper leaves more longer than those cultivor with high oil
content. |

It has been obseyved by iochv (1969, that ihe application
of 120 kg i per hectare resulted in reducing oil orcentage
upto W+ B8 por cent as against 47,9 per cent in unomured seeds of
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sunflover, le further added that total odl yields were 11,5
h kg per hectore in wmanured sunflower plot as against 11,69
b kg per hettore when crop vas mamared with 120 kp & por bhectw
ore, From the field trisls with Vniimik 8931, Cornoa and
torav. (1969) stated that the application of 200 g armondun
ndtruve olongwith 300 kg supeyr pbospbate and 120 kg b per
heatare increcsed the oil production, While conducting solu-
tion cultwre experivent with sunfiower, Coic gb al. (1972)
dugerved reduction in oll content byboth increased 15@3 appli-
cation and period of application, ihe rcduciion in oil wvos
from 62,8 per cent in b ug i, application until flovering to
9,0 per cent in 12 ng ;\éus application until cood uaturation.
21313 Qil apd proteln

timonskit (1961) reported that I feriilizer lead to an
increase in protein content with consequent roduction in oil
content of sunflower seed, Ondsh Chenko (1003) stated that
application of 120 kg .« and 120 kg 2205 per bectore to sule
Mcx; resulted in increcasing the protein coitonte of seed
but decreased the oil content of seed,

coic at al. (1972) conducted a solution culiure expe-
rinent vith su .flower and he observed that ihe protein content
of seed increased by Loth inereased 2‘03 application and perfod
of application. ibe incrense was upto 37.9 per ce.t of dry
smdhymappneatmnor%mgariﬁ% until {loveoring but the
oil content was reduced from 62,8 per cent in & rg oy given
until flovering to 45,0 per cent in 12 pg 2&3 application until
seed maturation,
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bfisot of irricotion abd pibropen obn trowid ¢
Warren (1966) at Deniliqucain (Austrclin) found that
the levels of LAR for sunflower at wider spocing vith none
1initing water and nutrient obtained was 2,00 (% per do> per
veek in cleor veather of mid sumner., Hilie (1507) cbserved
that the sunflower cultivar Valimii: 9345 vhon grown ab the
rte of 36000 plants per hectare with three irripatien regine
and three rates of 4 ¢ K, the eptizum irrig:tion requirements
were 1=2 opplications each of 600-700 v per liocture, Under
such conditions the crop consumed 70-100 b3 vater per bundred
kg weod of which 20-30 per cent was ovapomated ia first, 45-60
1er cont in the second and 20-25 per cent in tho final and
third eropping season,
32 &ffect of Arrigotion apd pitrogen on yigld ¢

Hcolae gt sl (1958) observed that stwmondun nitrate
w44 increase seed yleld of sunflower in one year vhen the
period of head formation and flowering colncided with abandant
roinfall, OLivanskit (1061) stated that inadecuate water supply
with and without use of fertilicer resulted in wuch reduced
viald of sunfiower., CGiver (1968) found neay cofia that by
applicotion of 2C tons of I,X.li, per hectare to irrigated
sunflover incrensed seod yleld frow 26,7 B L per hoctare in
unfertilized plot to 32,7 b kg per hectare in camired plot,
we further added that highest yigld of 46,0 h Iz ~er hectare
was obtained frou addition of 120 kg i 120 kr ., and
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300 kg zsaummmwwas per cont of thoce aount applied
before sowing end 2Y per cent each of reraincd swoutt later on
os top~dressing, iie agoin reported that vhen sare amount was
given in singie dose Lefore sowing it resulted in reduced yieldd
upto 39.7 b kg per hectare,
313  Affect of Jxrigakion spd sdkrogs
Sivenskit gk al. (1961) observed
a eritical foctor for oil formation particulosly betugen flowor
formation to Nl ripening of seed, They furtber added that
inadequate water supply with or without use ¢f foriiliser resu-
ited in puch reduced oil and the reduction wuo of 2,9 to 10
por cont in oll. Cruev (1968) observed that the applisation
of 20 tons of Fed.li. to sunflowver with irrigation considerably
incrensed oll content 65 compared to upanmured nlol,




LN BRAT SRS SRS SHDLE P LS SPN GE

OUAPEER XXX
KATERRIALE AND NRTEODS

SOREER BN LD L ERDLERIBBE LIS RIS



CLAPELS 4ds

“he present studies werc carrvied out during Xharif
season of 1973 at the uain carpus of habatsic ‘hule .rishi
Vidyapesth, laburi, <he details about the nalcrinls used
and sethods followed in the present imvestipation are des-
scribed in this Chapter,

she exporiuent wae laid out in the harif season of
1973 in Suzvey mumber 138 of '.', block at the main campus
of Mahatma Fhule Krishi Vidyapooth, lahuri, -he topegrophy
of the experiuental plot was folrly uniforw: and lovelled.
in oxder to know the physico-cheriical propertics of the soll,
sodl seuples from experimental plot vere toilon at randen and
nixed togethsr to get a cowposite soll samplc. -he 50l
samples vere taken with the help of serew auper froun 030 om
dayer, ibhg results of the physico~thouieal propertics of the
s0il are presemted in iable 1.
131 Fhysieal propextdes of the soll ¢
il Lechanigol aralysls ¢

it wos carried out by Internatio.al Fipetie method as
described by Piper (1950).
41132 Lolature conatonts of soll ¢

ihe soil voisture coustants like iield copacity,
reymanent wilting point and lolsture equivalont vere deteruined
by field vethod, sunflover uethod, and as procedure described
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dakle d s ¥ m:;.macmm ropertics of the soil from
mmm ga depth J.

5) uepth of Water Iable

1) <otal nitrogen

2) ivallable P '3.45

3) Avpilable nw

&) pi

§) Zotal esoluble salt

6) Grganie Carbon
7) Urganie vatter
8) G/ii ratio

I e S R

plot (
~Lralios barocteristics Forticular
&) Physie o s
.1) mmmﬁl amitﬁan
a) Coarse cand Per cont 84,19
L) iine sand Per cont  17.25%
¢} 542¢ Fer comt  13.57
4) Clay For cont  595.1%
ieztural class L Clayey
2) bulk density 1,27 g/ce
3) Pore space Per cont 52,08
h) Loisture constunts
v Fisld capacity
1) C=30 o Fer cont 39.27
14) 30-45% om ber cont 38,12
b) Feranent vilting point
1) 0«30 cu icr cont 23.06
11) 30-45 cum Por cont 24,13
¢) hodsture equitalent
1) G=30 om Fer cont  Wl. %
11) 30=45 cp Fer cont 40,19

Loye than 3 ueter
frou surface,

ey conb
Fer cont
Por cont

Por cont
ey cont

0,067
0,000
8.2

0.
gzﬁ‘;oa/m

0.66
143
1,57

AT R A T e MR, B . AR



le2s6  G/E yokig ¢

The percentage of Organdc Corbon was divided by the
peroentage of nitrogen to get the C/i ratio,
a7 Lodld pli s

ihs zoil Pl was determined with Llschuon'c pil weter
on 112,59 soil 3 vater ratio.
21238 lotnl solvbils palis ¢

ihe total soluble salts vere determinod by cloctrical
conductivity uethod,

Data in Table 1 revealed that the soil fron experinental
plot was clayey in texture and 4t was alkaline in reaction, The
soil was mediun in nitiogen phospborus and potascius (Datta,
1960 .

2 dsots 3

ihe experiuental area was situated at the pain campus
of Lobatne Prule Krishi Vidyapeeth, haluri which is about 30
e from Ablmednagar on Ahmednagarwlamuad .etisial lLighway
Hoe b, It 45 12 Lm, away on West side of ioburd liajlvay
vbation of Centrol hallway,

e compus is loeated in between 15%:7' .orth to
19°97¢ ilorth lattitude and in between 74°82' .orth Lost to
7w°19' Last longitude, It's height above cea levcl 18 vorie
akle from W95 w. to 569 m, ( 1950 -« 1850 fect ). .she avea
comprises of rolling plain with varying depth, lies on western
side of dagar i.ammad highway which divide the coupus.
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iable 2 1 leteoralogical data recorded during tho eropping
perdod of ihardf 1973. e

Tm‘oro- Dates tean Tempera-  lLean sadnfall
J»gl&al and ture GG Unii oW alin )
veolks wonths Class 1 46 3] lalny

Vaxime lindinpul open daye
pan
ration
S N

aMgnak 2973
33 d3#19 20,20 20460 5435 - -
3 20=26 27.50 22,40 h,91 b L8 3
35 27 "a 25.00 22.60 6.33 - -

&igptwbw 2973
36 M 23*56 wiﬁﬁ 3‘7? - -
37 1026 26,50 21,40 6,53 - -
38 i7=23 25,00 21,80 3475 Ly, 0 3
3 24w 30 2r,50 22,50 3.63 G268 2

Setover 1973
O 1=7 23.30 22430  he08 el i
pl 8ells 29,62 22,48 6,51 - -
b2 15«21 23.20 22,10 5,10 6.4 1
3 Q20205 22,30 21.80  3.97 43,0 2
u 39* 23069 1703 4.85 - -
"5 5-11 27 ¢7° 17 08 5033 - had
& 12«18 27.80 16,76 5,03 - -
W7 19=25 27456  16.21 33 - -
s 262 26487 15457 14453 - -

Decorbex 1
L) 9 27-92 173+ S7% - -




23

s C his £ the
Wllmptbs W‘a axperinental plot for

b

Lr, Year tLieason Crop Loamred and
HO o fortilizers
Hkg/ P, K20
2
ha wga xe/ba
3 1970-71 W Fallow - - -
W me L - -
2 197A~72 Eharif Fallow - - -
Babi wWheat 50 25 -
3 1972-73 Eoaxdf Gotton 150 75 50
ilabi falze 50 25 -
b 1973-7%  bharif Fyesent imwesti _ction
" Exneripenial leta

ihe sxperiment wes laid out in a factorial randomised
block design with ten t:mm combinations replicated three
times. Lbhare vere four levels of nitrogen and two schedules
of irrigation thus forming 8 treatment combinations, In addi-
tion, there wvere two additional trestment cotbinations of 2
lover levels of nitrogen vith 'mo irrigation' treatment., Thus

totalbreatnent com-bination were tem,

Ihe plan of layout

for present Liwestigation is given in Fig. 1. The detalls of
sxperinent and treatments alongwith eymbole used ave given

below,
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Crop

Variety
Spacing
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9,A0 m

F,octorial Randomised hloek
x A0 m

= 8L0r x L,R0 p

= Sunflowver

= ®BC A0k

= 60 cm x 20 cm




Factorial

vesign = /randonised block dosign

Humber of ieplication = hree
Gross plot size = 9460 m % 640 m.
iigt plot vicze = BM0 B X W80 T
vrop s Lwflover
Variety = ie,C, 68
Lpacing = &0 eu x 30 cr,
Aable b @ irentoent detoils along with the cyubol used.
Lo, areatuonts - yubol

A) Arricotion schednles
1) o irrigate at vater Use rootor of (el e 0,3 W
2) io irrigote at uater Use bactor of 0.6 .. 0.6 Wl

Wi SALPOSeD 3

1) 25 kg «ha o g
2) 50 kg ./ba oo Hgy
3) 79 kg «/ba ve g
&) 100 ig li/ha oo oo

«)  afdisional tweo txeatvent. corbibakd
;’.625 and .’éaso wvith o irvigation

1) Lo irrigntion with iaag kg/ha .e Io.ias
2) 4o Arrigotion with l“f;'o ke/ha . 10550
<otal troatuwent coubinations = Jen -

W e - - B A TR MR e N e i o AN

in respect of irrigation treatwents imvolving the cli-
watologiconl approach as in ¢ace of the procent invostigntion,
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irrigations vere scheduled on the Lasis of proe-dotermined
bater JUse Factors, Ihe uater Use Jactor isc the ratio between
gvapotranspiration by che orop and ovaporation £ron UdleWael,
Class i opon pan evaporineter ( with wire wedh ).

ibe cupilative evaporation wolues, ( 1.0, Sotal depth
of water that should be evaporated from stondord Uselieis
Claegs 1 open pan evapmrimetor botveen two succoscive irrigoe
tion turns ) were calculated for sach Water Uso ioector. The
ofiective root zone for the sunflower was tolen os 300 oam,
she dopth of avallable moisture vas calculatocd as per the
following formuda

Availablo woisture x bulk doncity x effective

th of aval- e e KOOR BOXR. e
Sotsvare] = 100 -

ihe availabie moisture was calcuwlated by deteruining the
difference betvoon field capacity ond pervencat wilting point.
48 per the assumption that, next irrigntion vas o be given,
when 50 per cent of the svailable soil podistiurc is depleted;
the depth of available moisture thus colculatod vas halved,
in oxder to deternine the interval of irrdigution, the ovapoe
ration valuss were caloulated for each of tho .ator Use
Iactor and the scheduwles of irrigatio.s verc {ixed. ivapo-
ration volues for irrigation trcatuent are colcoulated as
below,
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39*77 - 233»06 ) X 1."? x 3@0

vepth of ovalloble ® — <-rioes Tee -
moisture 100
= 16477 X 1427 2 3
= 63.66 L

50 per cent of the availlaile soll uolcture derletion

bl

63‘66 59.. = 31,83
400

sbus, the evaporation values were calculated os follows o
1) 4% hater Joe iaoctor of 0.6

31,83 ¢ 30 . 53,05 ¢

AR ritiys o

1 6

2) st Water Use lactor of 0,3 :

3483 3 20 = 206,20 tm,

1 3

dbus irrigation would be given when doily ovaporation
volue from standard J.i.hlle Class 1 open pun ovoporiteter
suned up Lo about 53.05 mm and 106,10 ms for 0.6 ad 0,3 water
V56 lactors respectively.

If the rainfall was received at any tiue during the orep
growth period the effective rainfall only was taken into account,
if the rainfall is received within 3 - 4 dayc after irrigation,
aldl the rainfall was token as ineffoctive Lut the pan evapora-
tion values for scheduling next irrigution verc calculated by
starting frow the next immediate dayhfter yroinfnil and mot frouo
the day of previous irrigation. dif the rednfoll received was
Just before next irrigation and if it was sufiiclent enough to
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bring the 30 ¢u soll cepth to field capacity tlen all the raine
£foll was taken as effective and the iyrigotion vos then scheduled
by taking pan evaporation value starting fror the noxt day of
reingall.
5 aXrAgedion. appliontdon ond peaswretent of ixrigatdon vader o

One conwon Lirrigation was given to all lobs iucluding
" np Arrigation " treatment plot at the tive of cowing. This
helped for ensy germinoaiien and gouvd stund of crop in all the
treatzent plots, Subsequent irrigations werc given as per irrie
gotion schedules, ihe source of irrigation vor well and it was
neay the plot,. +ho asctual quantity of water to be applied for
ench plot vas caleculated on the basis of coll rolsture study,
2% hours before irrigation for each plot, ihe cuantity of irri.
gotion vater vas peasured vith the help of waoter veter,
6 xaid Lodstare. ptudies

the soll voisture studlies wore made 24% hours before
ircigation and 48 bours after frrigotion. <hio soll coisture
poeresntage vere determingd fron U « 30 o and 30 - W5 cw layer.
+he soll scrples vere taken frow two spots iu eoch plot and wixed
togethor for their respective depths, Jhe 50 ¢ of velghed sope
ples were takon to detormine the woisturc rercentoge. The soil
poisture percentage vers determined by gruviretric uethod €3~
pressed on oven dry basis at 1059C,

ihe sodl nolisture percentoge vas determuiued at harvesting,
it vos aleo confirted by toking the soll woicturcsthat whether
the field was reached at field capacity after roecipst of rainfall,
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7 lextddizer applicatdon &
a) {spogen 3

Ap por the schedules, the nitrogen woo applied through
urea anslyesing %6 per cent nitrogen, ihe coupleic dose was
splited into two, Jshe first, being the two third quantity of
nitrogen, &t the tizme of sowing and the rexoining one Mqﬁqwiy
vas applied abt 25 deys after sowing in 0,3 .Ul troatment plots
and 29 days after soving in 0.6 .Ul treatuent ploto,

However, all tho dose of nitrogen was applied to the
" lio drrdgation " treatment plots at sowing,
IDEPORRE. ADDLAS0A00
ibe phosphatic fertilizer was applied ot tho rate of 40
kg Paws per hectare at the sowing tice, It wos applied in band
plogerent Just by the side of rav rarked with rarizer for dibbli:g
the seed, It was applied as basal dose to all trocotuent plots.
¢) Eotpab ¢

she pblasic fertilizer was applied ar o hnsal dose to
all treatoent plots at the rate of 20 kg b DO hectore. Ihe
wethod of application wos the sone as in case of phosphate
application,

dhe phosphate was applied through single super phosphate
containing 16 per cent %2""5 and potassiur: was applied through
uuriate of potash analysing 60 per cent byice
8 bisld everstions 3

ihe schedule of cultural eperations carried out during
kbaxif 1973 in the experiumental plot, are given in <able 5.
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iohla § t Gobedule of cultural operutions cariied out during
Lhardl 1973 season in % prot,

Sp, lore of ¥reque mmm;; Late of
I»o: oporaticns ency used o operation
e Ereno¥ing
1. Ploughlug 1 Jracter drovm A=8+73
plough
2e Viseing 1 syocter draun Y= 3
wise,
3. Larrowing b wgccan blade 10=0=73
barrow
b, Stuble collection i somen labpur d0=873
Y. Preparation of lajout 1 - 12873
6, Preporation of bed p ! pado o762 73
* and vater channalc v A i 73
7. ipplication of b § Ghomola 16=6+73
ertilizser
8. lLarking 3 Larizer 16=8-73
Sy Soning of sesds i nomen labour 16=8-73
Ce  dbersidbivetion
1, vormon irrigation 1 - 16=8«73
2. Gap £illing 1 ihurplwanen 26-8-73
3. First thinning b liand, voron 29=373
labouy
b, Lecord © 1  land, voron 3»9=73
haning lsbour
9« Wecding 3 Lond khurpi Be9=73
Land dhwypi 27-9=73

ignd kKhurpd G=lls?3
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Ly, iope of I reque w Late of
iios._Operotions.  __ . SOSY. . _ . VBRSO . . . aparation
6. lertilizer applie 2 uhmla,mmrvi
cation
4, In 0,3 Wik 1 Chemela, kburpi 10-9-73
treatient plot
11) In 0,6 WU¥ b} Ghamela, Ihurpl J=9=73
treatuent plot
7 mor watey i wvpade, phavadn  11=-10473
8. Irpigetion as per i - 30873
e e
Y. ilyrigotion as per i - A0=5«73
treattent of 0,3 WUF
treatoeat of efg'wmi
i2e i tion as i - 1l=ile?73
Rl b - BT S
13. Irrigation as per 1 - 20=11e73
treatment of 0,3 Wik
i, Flant Protection
i) 30 cent LiC b X lland dustey 21ml0nT3
dusting
1) :.mr;m 20 per cent 1 Fower sprayer 251073
WG spraying
ii1) 10 ?ﬂ cent iiiC 1l land Guster 7=lle73
dusting
15, Watching Women lalour 1=11+73 to
Selde?3
16, Harvesting land, ciclda Ged2e?3
47. ihreshing Liand, vouen 12e1273
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9 aepGs_ond sowing

+he eseeds of sunflower variety E.C, 684k vas obtained
fron secd store of l.ahatma Fhule LrishiVidyapooth, iohuyi, Ihe
setds vwere treated vith agroson 3 g per kg seed, .he sowing
vas accomplished on 16th August, 1973, About Y=5 seeds were
dibbled at cach hill) at 60 ou x 30 em spacing. <hon impedis
ately after coving the common irrigation wos given to all plots.
10 Gap£33ddng ¢

Gap filling was done on 10th day aftcr sowing S.e, OD
26~8-73 and veler vos applied with bucket fo ensure good
geruination,
il sbinndng ¢

The thianing operation was carried out on Jiith day fyou
sowing. igain on 3=9-73 1,6, 168th day fren couing the second
thimning vas carried out and only one bealthy socdling was Lept
at each hill vhere gop filling vas done.
iz Fispt protectors neasures

ihere was nild attack of red halry cotexpilier (Amsagia
woozud and spgacts albistrisn ). 3t vas controlled by spraying
endrin 20 per cent i,(, Also 10 per comt Bl.. was dusted,
i3 Licmetris shservaidons
131 fpnpdlng ¢

In oxrder to record the blowetric okoervations, ten plants
wore selected at random in each net plot, Ly using the Iippett's
randon nuobar Xable, Iihese plants were cartou by fixing the
barboo pegs usar the selscted plants and alco plants were labled
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vith paper lable, 4ll the grovih and developuomtal observos
tions were rocorded on those plants., The detcils about the
various biometric and other observations recoried during the
course of present investigation are presented in Toble 6,
ipble 6 s Letails of the biometric and other oboervaiions

recoxded,
T, ﬁré;; Luy; rrou u mmant.(a}
Lo, rarticwlars ency soM L0 _observed
ie  FPrebarvest shudy
de wm pey W(%) 6 32‘%’@3;7“'%'1«11 i0 m5
2. bprecd per plenticn) 5 32,46,60,7%,00 10 ploats
3. umber of lenves 6  32,46,00,7%,00,131 10 plants
b, Leaf aresn por plm 6 32,%6,6@,?‘#,%,131 30 plants
(BUeBiy/
Se u;% dioneter per plant 6  32,46,6C,7%,05,111 10 plants
6. Dry zatter per plant(g; 6  32,0,00,7%,80,131 10 plants
7. bays vequired for Ubservation voo ol Two TOWE
flovering timed frou stort of 4in each

flouering to Who doy net
vhen worc thaa 5. piot
per cent plants flo-
vered,

8, lead diaeter (cu) 3 74,488,122 10 plants
Oe toot study 1 iwo plants in
exch net plot
10. S0il uoisture studies 2% hourc Lefore
and W8 houro

after eoch irvie
gation sclieiuled
acco to
treatuents.

ii. Flant population 4 i1 411 te
1n ngt piot
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Fartioulars ¢ Tequoncy

W o R - ] Wom W e . K

de W t of head alo
with secds per

2« ieight of grain per head

3 veight of reproductive
plant parts other than
gralias per head

b Dry veight of stalks per
plant

% shousabd grain veight

¢ iupber of filled, unii-
dled and total muber of
grain per bead

7 we of heads per aet
piot #e

8 weight of graliis per net
plot

9 be of strav per net

Lhowidenl. stvdiss

3 «otal nitrogen in soil
at bharvest

2 Flant analysis
nitrogen peroentare

A&t _stoge

1) Stem
i1) leuves
111) lieod

b § 11l
i 113
i 113
i il
i i1l
i p 30 X
i Jid
by 1il
3 1id
i 1dl
1 8

3]

6G

60

W ML, K TR

bays frou :lant(s)
souiag otseyved

O R DR . T R &

A AN CR Ak . AL SNSRI

10 plants
10 plants
30 plants
10 plants

sopresentative
sa.ple Yo pros
duec of net
plot

9 beods

sigt plot
8t plot

ot plot

frou
net plot

swo plants
Vo plants
«¥0 plants
~¥0 plants
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'g* s articulars yroqu- laye frou Flant(s)
. ency wﬂ% i observed B
2ol shoie 3 1 68 ‘w0 plants
1) Lecd 88 WD plante
Ixd Stoge 3 il «+ colposite
sotple
1) vtew kb k3 prepared
out of
i1) leaves il ic
sclected
414) Leods 131 paants in
each net
iv) vise olong with blusa 1L plot
and unf secds
3 Fryotein percentage in 3 a1l .
seed (erﬁgn protein; § . m?w
W 041 percentage 1 1u1 § et

Ll Fo e Ak %

13:2  ixeharvest observations ¢
138211 piand of erop ¢

+he plant population vas recorded by counting all the
plants in the net plot at 30 days after sowing cnd at the tine
of harvest,
131282 liaight of plant ¢

The height of plant (cn) in ench treatnout nlot wos
rocorded for 10 plants selected at randowm ae iu 1331, +he
hoight vas usasured froo ground level Lo the bace of last fully
opened leaf upto the copitulum stage, and from croudsl apto the
base of capitulun thersafter.
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134243 vpread of plank @

.he epread of plant vas recorded in o,
13:2th lupber of funetionsd. Jcaves. per pland !

ibe total ugther of fully opened greci leaves were
counted,

135215 lecs aren per plang ¢

The plants taken for dry uvatter studies vere first uwsed
for ueasuring the leaf area per plant, The total mmber of
leoves per plant were classified into three groups 1,6, suall,
pediun and Lig sised leaves, iho leaf area war csasured by
trucing the representative leafl uargin for each group and with
the help of plannipeter and subsequently the values for each
class were multiplied with class frequency and supmued up to get
total leaf area per plant,

13:216 2ten discmter @

The dismeter of sten vwas Tecorded with the help of vernler
calliper, It was measured at the base of 5tk leaf in allbbser-
vations.,

131217 Dy uaktber study

For dry uatter study, two plants were seloctod at randon
fyrou each net plot. The plants werc cut at ground level, dried
in sun and kept in brown paper bag, <he plant couples then vere
dried in hot alr oven at about 709, %Zhe compoucit sarts of
plant i.e0. stam, leaves and head ( if present ; werc separated
and veighed separctely, ihe total dry watter pur plaant was cale
culated by totalling the weight of these compoments,
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l3s2:8 Pays required for flgwering @

io asses the period of flovering, two rovs in ench net
plot vere selected randously and the heads which were flowered
conpletely werc observed, ibe cowmting vas sturted Just fron
stort of LDovwering and contimigd till 50 per cont plants were
flowsred.
333219 Liomeier of heegd @

ihe diameter of heed was recorded vhen 50 per cont plants
frou net plot were flowero.. The dianeter vas rccorded on plants
selected at random for biometric observations. It vas easured
st two places and wean was taken as diemeter of the head.
1332810 ipot study /

+be root study wos talen at the Lice of Larvest only,
Two plents froc each net plot were dug out. <o pit of 60 on
length, 60 cn breadth and 60 cu depth was dug cut carefully. she
block of soll with roots was gently wasbhed to reucve the esoll
fror: roots. Uibhe depth of tap yoot and moximwe sproead vas taken
imnediately.
13:12:10) odld pelature studleg :

+he soll wolsture percentage were delerm....od in all the
treatuent plots including * mo irrigation " trecicent plots at
2+ hours before and 48 hours after each irrigotion,
1312012 Elant population sk bervest :

it harvest all the plants frow uet plot vere counted and
the plant population per huotave was caleulated for each treate
zent plot,



1331380 pedght of hepd alongwiih se04s. pex plosd ¢

ibe ten observation plats were used for rocording the
velght of bend along with seed per plant,
133312 lpdcht of groins. per head

ihe Leads used in 13:3:2 vere threshed and veaights of
clean seeds were recorded., The uean of ten plants vere recorded
a5 weilght of secd per head 1.6, plant.
133313 Ledght of reproductive plant. ports_ptier than graidns

DOR.hengd, 3

+he mean weight of seod per plant wes Godueted frem the
cean vedght of head aloug with seed por plant o get wadght of
reproductive plant parts other than seed.
3333 Dry weight of stodks_per plobt :

ihe ten observation plants vere taken for rotording
the dry velght of stalk per plant,.
138315 shougand grodn velchs ¢

‘housand grains from represontative saiie of produce
in each net plot wos taken and weighed to get uhouscnd gredn
vedght.
13336 jamber of Ldled, unillled ond totel maber. of cradbs

pax head ¢

iive plants were selected at randow i the observution
plants in each trontwent and mwber of filled, unfillied and total
muier of grains per hend were eounted, Ihe resn of five obser-
vation was recorded as nuber of filled, unfilicd snd total
nuzber of groins per head,

SRS eaidllE -



;hehmﬁstmwhmtglﬂwmdﬂeammmrm
doys and weighed to get weight of head per net plot,
1312 ledchs of crolns per. net plot

ihe eads in 1311l vere threshed and cloon grains vere
weighed as grain veight per net plot,
1313 vedchi of ebrov. per pet. plai i

ibe stalkes frow net plot were cut vith oiclkde frox
ground level and kept for sundrying for ten doys and the heads
reunined afteor threshing were included and the dry wveight was
taken as veight of strow per net plot,
13l Zotad cradn sbd stan ald par hectora

%WWSWWMM&#M%&M&»
plied by a foctor to get the total grein and styravw yleld per
hectare.
13si5 Grodn to stroy ratde ¢

ihe retio of grain to strav was calculatod by dividing
the veight of styow by weight of croin on unit arca basis,
bLE Srewth abdypds 3

In respoct of growih analysis, the absolute growth rate
(4Gi.) and relative growth mate (LGi) of dry rattor per plant
pey wesk were calcouiated,
kU S

The absolute growth rate of belght and total dry matter
per plant per veek were compubed as per the following formilae @
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W » W
Gl for dry - §
satter t?.“tl

Where L, ii, and iy, U, refer to tho height por plant and dry
uatter per plant st tines ¢, and ¢, respsctively.
%12 Lodabdve Crosith bage (il ¢

+he relative grovth rate at vhich g plant looorporate
nev materiel into its substances 1s neasured and oxpressed
pathezatically by the following foruulae s

Loggh, = Log.tiy
L, 0%

Hlm%iamwmmmtwrwm att&wtl

BGIL =

1581 Soil snplysis pex total pitrogen ab hexvask ¢

2be soil samples froc eoch ngt treaipent plot were taken
for analysis., <he deptd of sampling was 30 ¢n. Jhe total nitroe-
gon mmmﬂhwwmgwwm ectinated, after the
harvest of sunflower crop, +he nitrogen estination was carried
out by the modified ijaldahl's uethod ( A.l.-ev, 1998 ),
1512  Rlaok svalysia par nilrecen percenko g ¢

sho sapples taken for dry vatter study werc used to deterw
nine the nitrogen percontage in cotponent paréc of the plamd viz.,
steu, lenves, heads, seeds,



mmmwuwwmmmmma&m
nation, The percent nitrogen was multiplied by 6.29 to get
piotein peyountage in seeds,.

swdsamplunwmtplotwmuseﬂmanm
contage vas deternined by toxhlet's ether cxirnction method

( ?im' 1959 Je
16,

The statistical analysis of the date was done by the
standard nothod knowa as * Analynds of Variance “. viandard
error of usans were worked out. Hherever the results vere
significant, critical differences ( J.u. ) ot § per cent
Jevel vere worked out. The data were suitchly illustrated
with graphs and figures vherever necessary.






BE PR S P PR G e I~
GHAMIRR ¥
EXIRDENTAS, FERDIRRE

SRk S0 S RSB 0 eSS ERN 5L GBS



SAELBRLITAL } LUIGE

Ihe present investigation vas carried oul durdng lbarif
senson of 1973 at Central Cawmpus, lighatma ilule Lrishi Vidyee
pooth Farn, lahuri. The results obteined are described in this
chapter,

1. Rber_of Arrigations and drrdgntion dntoxvod. halwesn

ihe date pegarding the cumulative evaporotion values,
the mmber of iprigntions and interval betveon successive Arri.
gations alongwith irrigotion treatnonts are presonted in Table 7.
inlle 2 ¢ Mpg!am values, mmber of irrigctions (egeluding

irrigotion) and intervol betwesn succe-
ssive Mm as affected by mmum treatments.

e

sraatments i-vgm imber of Intervol botween sucocessive
m irrigotion

irrigations f
& . v D
&0 -~ - - o - -
De3 WUF 106,10 2 25 71 - -
0,6 WUF 53409 b i 15 30 28

- o ARAK W AT e e WS 40 % R W W e B G ARCtueiin it

A = Uowing to first irrigation.
L = FPirst to spoond irrigation.

= econd to third irrigation.
¥ s Third to fourth irrigation.

The data in Teble 7 indicnte that the nuber of ixrrige~
tions vere 2 and & as per 0.3 v and 0,6 il achedule
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rospoctively. ibe eveporvation wvolues ( i.e. cunulative eve~
poration values ) wvere 106410 and 53.05 . for 0,3 WUF and
D46 W schedule yespeotively.
2e podd polature stadiss ¢

she dota regarding the soil moisture ctudies ave tabue.
lsted in Table 8, ihe sodl woisture percentagos were deterw
pined in all the treatment plots including, ' no irrigation !
treatuent plots at 24 hours beforo and 48 howrs after each
irrigation. The dato on s0il moisturv studios verc not stae
tistically analysod, 1t should be notod that one cormon irri-
gation was given Just izmedlate after sowing to all treatment
plots,
211 0,3 WUF schedule

Data in Table 8 indicate that the soll poisture per-
centages, vhen dfteruined 2% hours before irrigation, vere
oquivalent to 50 per cent aveilable solil woi.sture at all
irri.gation datos, It con also be observed thiat the soil
woisture percentages, at all iryrigation datos in ' mo irri-
gasion ' treatment was about the eamw, whila in 0,6 WWF
troatpent plot, it wns observed t¢ LE mech above 50 ser cent
available soil woisture,
212 0,6 il scheduie @

then irrigution vere schednled to 0,6 LU plots, it vas
obgerved that at first irrigotion date, the soil molsture pere
centage at 2» hours before irrigation wers about equivalent
to 50 per cent available goil woisture in ell treasment plote,



Table 8 1 Loil uwpnisture percentages at various szoil (2% ;7 b#fore and (48 hours) after
¢ mmﬁﬁ?meﬁgf

irrigations as affected by differont

Soll th  «% $ 3 tions Oe ‘.5 »Tag troate schedul:
Soli iepth st 4 iErigtdomes yer 03 Irrigutiom as per O ot schecude
ture sell ing TR ST mmmes s e =  bhar.
per-  (tm) i 3 ii t i g i1 H gl s v 3 vest
:n tre- P A U 7 3 Y 2 T - S S SR A . F 4 3 Lo A3
atoents
°‘ - - N I TR T TR T o T i e R FIRR e TR S, st
Tomedin (25)° (96)* Q) (29)* (59 (e7)* (1)
5 ascos
° 0-30 couic 30,43 30.11 3148 3049 3333 32,85 30.11 29,00 3,95 3077 32.91 3242 27
30-45 oon .05 33.83 34,93 3.36 34.85 .75 33.83 33.06 35.5+ 30.77 36.2% 35.62 32.3+
95% tici
y 030 2 %5 29.96 30.53 30.88 37.62 32.50 32.28 39.53 38.25 33.10 39.77 32.6% 32.01 3.80
30-b5 TEOY 33,22 30.85 35.07 38.41 .12 3+.03 39.85 36.79 3C.30 30.72 36.33 35.71 36.85
0,6 ol
» aing
“E  6.30 'no _35.2% 3r7% 35,35 34,76 33.01 38.76 Je. 7% 30,06 3271 3977 32.95 36.28 32,09
30=h$ w& 36653 35037 37.22 36,60 34423 30.56 3631 39.65 3G.30 3077 3677 39.35 .05
SSors
¥os leen

L A =

B = Before dirrigation. A = a.ter dirrigation.

* Figures in paranthesis indicates the days after sowing for each irrigation.

C
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At second irrigation, the soll woisture percentuge 2t hours
before said irrigotion were slightly below £iold enpacity iu
0,6 Wi treatpent plots, while at about 5G por cont eviilsble
804l wolsture in " no irrigation " and at ficld capacity in
Us3 Wik troatment ploto, Ibs soll molsturc rercontages 2
hours before third irvigotion and fourth irricotion were
about the saxe in all the treatuent plots i.,0, ' no irrige-
tion ', 0.3 4l and 0,6 WUF treatument plots. then soil mols-
ture percentages were dotermined W8 hours after irrigation, it
wos observed that these were at fleld capacity in 0,6 WUF
troatuent plots. In 0,3 WUF treatuvent plotc, the soll nois
tuye percentoges were about equivalent to 5. por cont available
soil woisture at first ond fourth irrigation. thile 1% wes ab
£ield capacity after second and third irrigniion, ibe reason
is that the first irrigation to 0,3 WUWF trectueat plots was
given just one doy before the second irrigntion to 0,6 Wk
treatuent plotes and also after third irripaiion there vwas
iunediately, a receipt of ralnfoll. The soll Lolisture pire
centoges in " no dyrigation " troatment plots vos abouk equle
volent to 5C per cent cvallable soil modsturv at all iyrigotion
dates except after third irrigation, vhen it uaos ot {ield cape~
¢ity dus to receipt of rainfall,

Pata pertaining to the plant population at haxvesting

iz given in ioble 9., Ulnta roveal that the dificronces in the
plant population due to vorious treatments vore not significant,

AR _Yaniddiplanh §
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ahie 9 ¢ Fiant gw\nauon heetore as afiectod -+ § § O
erent treatments gymm R

iheorotical plant populetion is 55555 / ba.
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ireatuente ﬁgm actunl
(observed,; (percemt of theo-
rotial

*Z)opula b

duteroetden { 3 x b2

'k ¢ mt sgh » -
Bedie & 66? -
C.g’ at 5 IJ - -
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wmm;x. L.oan 51727.(3 -
Lig = wignificant, e o B 00 swmm
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Aotual plant population waried from 91.20 per cont o Pe.b3
per cent of theorotical plant population,
Wil  Plank hedghi ¢

Data informating the plant hedg ¢ as affesbed periodi-
cally by various treatbents are preseated 1x Table 10 and
grophically shown in iig. 2.

ihe growth and vigour of the plant can be ezpyessed by
ite height. The mean raximum plant height was observed to de
153,00 em at harvesting. The beight was incrcased rapidly
from 32 days wphto 74 days after sowing and thorcafier the
uagnitude of incyease in plant hedght was not Larkedly,
&ffect of drxdgation echesinle ?

The data on weun plant height given in .chle 10 indi-
caie that it vas affected significantly at only 4 ond 60 duays
after sowing, ihe plant height in 0.€ Wik treatuvent plot vas
slightly higher than that 4n 0,3 WUF treatuent plot at 46 and
60 days after sowing. Difference in plant height ot harvest
(11l days) was not significont,
liont of ' pe lxrigotion ' Ve. irzigatden s

It was seen from the data in Table )0 that ithe plant
helight vas significantly loorsased due to iyripg tlon treatpent
over ' no irrigation ' treatpent at all tho stoges of orop
grovih excopt at 32 daye after sowing.
affeck of nisrogen 3

In goneral, plaont beight increased ciypnificently with
the increase in nitrogcn dose, 2Jifference it plant hedght due

AL AT e
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PLAN HEIGHT CM/PLANT

MEAN PLANT HEIGHT (CM)/PLANT AS AFFECTED BY DIFFERENT TREATMENTS

FIG,2
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iabie s lLeun plent hoight (10 ¢w) as affected noriedically
A0 by different trectments.
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to ﬁ% and g bowever were not significant at bé, 80 and 111
doys after sowing., Sixilarly differences in plant beight due
£0 levaels of nityrogen vere not sipnificant at 32 doys after
sowing.
fient of nitroccn wilhons Arrdgetion s

It vas observed that the appliscution of 50 izg nitrogen
per begtare without irrigotion ingressed plant helght signifi-
enitly over 29 kg nitrogen applicution per Lectoro at oll stages
except at 32&31&%\&338’ vben they vere at par.
#ifogt of dndernstion ¢

ibe eifcots of Lntermotion between iprication and ndtro-
gen ¥ere not found to Le significant at all ctoges of cerop
growth,
12  Abpodiite Growth fate (AGH. ) 3

With view to got idea about the absolutc grouth rate of
height, the dato for the same is given in Toble 11, +be wmean
caxipu AGi of the beight wus ab 4é to 60 dayr afbor cowing.
valugs of AGii at O to 32 doys vas only 3.7% and 1% wos inereased
with the advance in age of crop. These values werc 3,86, 37.79,
18,07, 3400 and 0,137 o per plant por veek auring period between
32 to W6, uh to 60, 7 to 08 and 88 Lo 111 doyr aftor soving
respectivaly.
wifook of Ixrigotion schedwieg

ihe sl values vere not affected considorably by the
dificrent irrigation schodules at various grovil: et .ges of crop.
The veon uexioun value of 4Gl was observed during #6 to 60 days
after sowing.
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inble 11 ¢ hean absolute growth rate ( AGR ) height (ow) per
phant vesl: during different crov as
attwt@r by difiorent trectments.
» rontments Dmm after whzc.
$ Ow32 & 3240 1 %6-60 60~§7k 3 7}»-%: saa-m
Arxigskion schasiles
0.3 Wil 307 9413 36,22 18428 3,32  0,0669
06 WUE 399 9el0 39,38 1%9.09 Je7  04030%
sin Arrication Ya.. Arricatdon
za 351 7475 35,50 1640y Sedf 043560
i 348l Seld B.62 1B.TF Jeile  0,1099
kevela of nitrogep. kolba
Aias 3. 55 80 30 33’ 62. 1‘}‘ ﬁ 1‘ 63 clw
3350 3.7 200 38,82 1B8.09 3498  0,0060
g 3e92 o7l Wedd 15472 3638 00122
“100 “016 l@.lﬂ u663 22:33 "‘9'031“ 9-0‘76‘3
ditrogen levels vithout irridgobion
3“35 3.3 7010 3eds  15.5C Qe 35 0e 3340
"5@ 3.68 Bow 36.35 1? te’a 'Jial'? Gim
Censral Lean 3,74 8,96 37679  ABOF .00 01370
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kffeghk of ' po irrigotion ' Ve, drrigoSlon -

The date regarding AGH walues in Toble 11 revesled that
irrigation treatment has given higher AGH wvolues than "Ho frri-
gation®” treatuent,
uffegt of nitrocen ¢

It was observed that the Al or plant helght vas ine
creased at all stages of erop growith with iaereasing the levels
of nitrogon., The difierence in the AGL volue duwe to 332,5 and
1;50 per hectore were considerably higher.

&ffoak of Ritrogen withous drxig.tden :

dbere vag no much wore difiercrce 4n the il value due
to levels of nitrogen without Lrrig.tion,
W13  Lprend of plank

bata rogarding the wvean spread of plant or affected
periodically by differemt treatments are presented in Table 12,
it vas observed that mean minimun cpread of plamt wos only 12,07
cu at 32 doys, however it vae increased grodusly ond attuined
uean paximx: spread of 69,40 om at 88 days after soving.
&fject of irrigation schedules *

It would be observed from the data given in Table 12,
that the spread of plant vas not affected significontly by
irrigation schedules at all stoges of erop growiin,
ffect of 'no dxrigotion', Ve. Arricotion ¢

Data in Iable 12, revealed that the Leon sproad of plant
vas significantly Snereased e to irricotion over "no irrige-
tion” at all stages of crop growtih.
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iobla 12 ¢ »ams spread of plant {(cr) as aficctoc neriodically
fieront trentnents,.

e ABNRT WO SO ae IR ¢ N R R e e A RS, e T e
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Data in the Table 12 shows thet in gencral, plant
spread increcsed significantly vith the inercose in nitrogen
dose at all stagos of crop growth.

ihe uean plant spread was found to bo not afiected
significantly at 32 doys due to tho applisation of nitrogen
without irrig.tion. ihereafter, at cllbtoges of erop growth,
the plant spread was significantly higher cue to 50 kg nitroe
| gen application over 29 kg nitrogen appliention por hectore
without irrigation.
ffect of ifrtercetion ¢

ibe wean plant spread vas ot significantly afiected at
all stages of crop growth cdue to interuetion Lelueen irrigation
and nitrogen,
il  Btew dispeter ¢

bata pertaining to the wean sten dizuster () as
affected periodically by different trcatmenic arye presented in
i{able 13 and graphically dipicted in Fig. 3. |

it vas observed that wean sten ddaceter affeoted signi-
fleantly due to all treotoentes wkicr study at oue o other
¢rop growth stoges, I1he vean waxinur ston discetoer vas 2,025
ol at 88 days after sowing and it vos declined at 11l days
il.0. at harvesting,
elfech of Arrigotion schedwles ¢

ihe sten dlameter per plant vas not significantly aff.
coted at 32, W6 and G0 days after sowing duc to irrigation
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1. 13 s lL.ean sten dlepeter of plant (o) ab afieeted
ank periodically by differont trocineds.
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D, IS BN N oot W AR WROND  WSPMRTNIIRA AN AE > S AWCRPIUBA 4 W N M BHTR YR % ¥ I Ly - v

32 6 o G o R o oan i

o b A ) wr a Y W W DA Sar AR SRS 2 ke, < . RS e KSIA

b UF 3399 3-1»?;15 1,781 1.950 2,052 2.022

0eb ik 1.372 1, 1,837 2,020 C413 2,105
'* ' test —rai e iien o e - Boolpe il L5 ¥: 18
‘-’Q » 3. 00023 0.02“ 00021 3»9.19 Ggﬁ:ﬁ G.
Q‘“ » i - 5 ~ - » - 00059 {3.3‘61? @.
o Arrigakion Vo. Sxrigotiop
i 1.1 1.3*" 1,591 1,761 1.068 1.8
10 32l 1,809 1,985 14093 21003
by tast o 0. o 23 oads  olobd o
o u. x ,
Covs 36 § 4 0:079 o:oeo 0,072 0. Ou070 04086
Levels of piirosel,. sg/ha

Ha;- 1.200 1, 1. d¢7 1,87%¢ d.831
Bg 1.3% 1.§§ 1712 x.g% }.ﬁ 1.921
3&%@“ 1"09 2 1'8? 2 50385 a‘%

2 & Li & Wi .;.ﬂ e
Seise & °’§é 0.132 0.08 0.085 0.0% o0uEo
Coty 88 5 » O, Qe Gl 088

g 2,340 1,206 1, 2733 2.830 1,786

: 2 T.2h3  Lko6 1,670 1,80 1,906 1,876
st out  0.0h8  0.0L3 0“6;9 s oo

et . 3_

e BE 5 5 . e 0.120 = - -

Abternetdon (Ix »J

LI uﬁt fopee idal. FEI FYPEA v RES w i

Coie 30 0u0WP  O.0N O.0W3 0,03 o,k o.ohd

ebyal § - - - - 0,125 0,125

A~ WS vy Wk . Mote w5y NP e TR e AR

g_amral lean i.312 10"‘9‘3 107“’3 14518 21325 1099"'

ST Re T3 ¥ ety

Lige = Lignificant, welig = Jlon elgmdficont,



e

schedules, ahoreafter, the 0,6 «.J schedule increcsed the sten
ciaweter significantly over the 0,3 (vl schedule. e increase
in he sten dlopeter cue (o 0,0 LU schodule vne GW7 y 0.8 un
and 0.8 um over 0,3 Wik schedule at 74, 88 and 111 duys respecii-
velye
wdiocth of'no Arricesion'. Vo. Axrdcotdon ¢

+~he dificrence in the ster dimugter wos found %o Ve sighie
ficantly higbor dus to irrigation over "me irrigotion” treatnent
ot ail crop grovih stages. <he incresce in sier diootey due o
irrigation application were, 1.0, le¢Dy Zely 248, de2y atd 2,3 wm
over "no irrigetion” treatuent at 32, %0, 40, 74, 08 »nd 1) days
rospectively.

@ifeck of nitrogen

+h@ data in ioble 13 revealed that the ster. disuetor vas
found o be incrensed significantly witk dncrecciag levels of
nitrogen at all stages of crop growilh,

&ifect of Ditrocs.. wilkhout lrrdgaidon. :

Jata from the Iable 13, imilcnte that ihe apnlication of
nitro on without irrigation resulted inte inercaced stou diesmeter
ot all stages, bubt the difiorence was only significont of 60 days
due te 50 kg nitrogen over 20 kg nitrogen applicoiion ;or bectare
wvichout irrigation.
sfisct of interoghioDn ¢

sata in {oble 13, indicate that the lateruction eifects Letwee
irrigation and nitrogen vere found to he significant in affecting
the stom dianetor at only 88 and 1ll daye after sowing. 4ihe rele-
vant data is given in Tablie 1b and Table 15 recpectively.
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iable ¢ bean ster dlismeter per i (o) as afiected b
o intercction Wp:r tion and nitrocen at 4
doys after sowing,

st i W e W W PR oo paweo

Irrigation lidtrocen

“25 kg g “900  hean
De3 wWilk d.846 1,543 24006 2373 2.,052
0.6 wilk 310870 34993 2.336 20390 213
) joan 1.858 1.948 24381 0385 2,093

ROl L A

B I e I e ]

.Y boast = Lig. Lkt B 0,002 Colie B 5 .+ = 0,125,

it is seon from Table 1k that 4in general, at each of irri.
gation treatment viz., 0,3 WU and 0,6 WUk, tbe cter diometer
increased, Sinllarly at euch nitrogen level, 0,6 «Ji ilncreased
the sten dlmstor at 88 days after sowing as coupared to that at
03 HUF trentwent. Sten diameter at 88 days aftoer cowving in tryeate
uent of 0.6 wUF coubined vith 79 to 100 ig nitrogen per hectaye and
0.3 wk comdined with 100 kg nitrogen per hectare vns gignifiecantly
higher than that in all other treatment combinations.

iakle 43 3 Lean stem dlameter per plant (o) as aficctod by inter-
action betweon iyrigation and nitrogen at 11l duys

aftor sowing.
Irrigation . S —
25 “So Y95 a0 hean
an uUF 1'606 1-903 2.016 2'363 2022
0u6 WU 1,856 1.94%0 24280 2e340 2:109
hean o 1.834 1.921 ) 24150 2e351

'x J “ﬁt & ;418. b"‘o ; = OOM’ Gobg at 5 # = 001250
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uinlloy trend o8 4n case of stex dictator ot 08 days
after sowing was observed in case of the sta: dionetor at 111
doys after sowing (iaeble 15).
W15 lamder of funeidopal. lesvos r@r plapk ¢

she data in respect of nean number of functional leaveos
per plant as affegtod periodically by differcnt Lycatuents aye
given in Table 16, The mean vaxipiy mber of funciional
ieaves per plant verc 22,66 at 7% doys after sowing.
biipeh of drrdgnrion schedileg

ihe data in Iable 16 revealed that uean nurber of fun-
ctional leeves were found %o be increased sigaificantly at
oily 46 and G0 days after sowing.
afiech of ."po Arxdgptdon” Ve, Arrigotion ¢

it could be observed from the data givon in Table 16
that application of irripgation resulted into inereased vean
mmber of functional leaves par plant over "no irrigntion”
treatmont,
alisnt of nMikiocen

In goeneral, inoreasing the level of nitrocon applicos
tion found to be significantly effcctive in ifacreccing the
functional leaves per plant at all crop growth stages except
gt 111 days after sowing, ligwever, at 32 and 88 doys after
sowing, the levels of 50 and 75 kg nitrogen por hoctare vere
ot par.
akfeck of nitrogen vithouk irrigation ¢

1t iz seen frow data given in Table 16 that ¢ kg ni-
trogen opplication per hectare was significontly ofiective in



28038 20 1 heon mmber of functionsl leavcs
afiected poriodically by differe
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wor plant as
ut treatoents.

e

L R e

Tyentments Lays after sowing
1 032 16 : 6:7% 58 3 )
arrieaidon sohedulies
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inorecsing the functional leaf muber per plant at only 60
days after sowing., Lovever btefore, and foliowing (0 days,
the nitrogen levels were inefiective 4n incrcacin; the fune
ctional leaf muwsber per plant,
&iiecth of interaction @

intercotion efiects betweon irrigation and nitrogen
were found %0 be absent,
bi6  Leps avea par. :

vata with information on weon leaf arco por plant as
afiocted periodicolly by different treatuentc are presented
in {able 17 ond graphically shown in 1ig. b,

iata revealed that sunflower plont aticined uaximum
leaf aren of 36,899 sq. dm at 7% doys after sowing, while it
hardly producec 12.3% g du leaf area up to 32 doys, Followe
ing 7 days of peak periocd of leaf area per plant, there was
gradual decrease in leaf aryea and it was 17,84 cq dn per
plant at harvesting,
afigct of irrigakion schedules ¢

heon leaf aren per pleant was significontly inereased
cue to 0,6 »i schedule over 0,3 wil' schedule at all crop
growth stages exeept at 32 days after sowing, vhen difference
vas not significont,
affont oL ‘po drrigotdon’. ¥e. Axrigotdon s

it vas observed that irrigotion applicction resulted
in incrensod deaf area significontly ovor "sno jrrigation”
trentment. ibhe Lean woxiouws values were 40,30 sq 4o amd
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Table 32 ¢+ lean leaf area (8g Gm) lmemaﬁame&w
cally by different tmg s
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26,9948 8q do at 7% days after sowing in irrigotion treatment
and "np frrigation” treatment respectively.
sfiech of pitrogen ¢

It was observed that the incressing lovel of nitrogen
wvore significantly effegtive in incressing leci area per plant
at all stages of crop growth except at 32 doys, whon they were
not signdficont,
affest of pitrcen withowt irrigetien

Iro. datae given 4in Table 17, it would Lo secn thal the
appidcation of 50 kg nitrogen per hectare uithout irrigation
gave sighificantly highsr leaf avea per piant ovor 25 kg nitro-
gon spplisation per hectaye without Liyrvigaticn.
siffoct of Intemgticon 3

she Anteraction efiects Letweon irris-tion and nitrogen
levels were significunt at 88 and 111 days aftor sowing. The
date are given in Talle 18 and 19 respectively,
inble. 18 + lean leaf ares (8q &) per cs afiocted by

inkeraction between irrigation cnd nitrogen at
88 days after sowing.

L3 R o L S L Y e i e > Y W 4 A G RN PRV R Mo W e % e~ M

Irrigation _ . liitrogen o _
- o5 o w5 e
0.3 Wil 23.125 31.694 R0.798 41.03 ”'01»2
0.6 WUF 27.823 36,236 33.597 W7.521 39.045
_lieen 25,7 33945 b2.677  We77?  ~

L R 2 oMo Nl ol e B e W R

‘k' %3’& = {"-gu w.E-«o x B 1.10‘06 Gei #BY 5 - ® “01?7
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it is seen fror. the Table 15 that leal arca incressed
with the ingresse in level of nitrogen at each U treatment.
windlarly, at sach level of nitrogen, leaf arec increased in
0.6 WUF as coupared to that in 0,3 bilk. Irrigation scheduled
as per 0.6 «UF combined with 100 kg nitrogen por hectare ine
erecsed the lsaf area significantly as campared to all other
treatoent ooudbinations exeopt treattent conbination of 0.6
»idl and 79 &g nitrogen per hectare,

It can be cbserved from the itble 19 that ot harvest,
leaf avrea per plant in 0,3 Wik treatwent ac well as in 0.6
LUF treatment increased with the inereanse in lovel of nitrogen
up to 75 kg per hectore only. At esch nitrogon lovul, 0.6
Ll treatoent inereased the leaf aron per plont as compared
to 0.3 &JdF treatment.
spbhle 19 ¢+ leon leaf avea ( 87 dn ) pey plant as affected by

interoction between irrigation aud zitrogen at
harvest i.0. 11l daye after sowing.

AR AT, Tty A RTINS W e AR L - e e T R SR R O WA Al S YR % 4 Woowr A

iyrigation dtrogen it o1 e 21 . s
s e s wo M
0,3 W 13,901 17.52 20,821 18,472 17,628
0,6 Wl 17,852 25,265 27,892 21.53 2325
" Lean 15.776 2,393 24,336 20,002 =

e MSARS AN WAl TR T

YLt teot = Jig, OLeke 2 = 0,047 Cobe 8L § .o = 2,527
it iz seon from the data given in {able 1, that the
troatoent cocbinations of 0,6 WUl with 50 and 79 g nitrogen
per hectoye inoreased the leaf arca significantly as coupared
t© all other treatwent combinatio:ns,
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%17  Leof Aren Jidex (UhHi.

With viev to get couparative idea about the leaf area
produccd by a plant and land avea kept for ¢ plant, the leaf
area indices vere colcuwlated. ibe data iz mot stotisticdlly
analysed and inferences ore based on meanc, +he rciwvant data
iz given in iable 20, it was observed that the vean maximm
LA wos 2,049 at 7 doys after sowing. Ihe iouf area indices
were very negligible at 32 days, but following this slow
grovth perdod, the lenf area indices vere incronsed gradunlly
and attained uazimm value at 7% doys after sowing, Andicating
the £yl canopy at the stage. ihercafter, thc loaf erea indl
ces were decreased and vecame negligible mot in all but in
sone treatments at harvest,
ifisgt of irrigotion schedules ¢

A glanco at Table 20 would indicate that uean LAI were
affected by irrigotion schedules much more at latier stages of
¢rop growtl. +he differsnces in the mean lecf arca indiges
wore negligible at 32 and 60 daye after sovin;, but considerable
difierence was found st 46, 74, 50 ond 111 days after sowing,
afiect of nifxogepn

Frow soble 20, 1% would be seen that therec vas ingreasing
trend in 1Al valuss resulted from differcnt nitrogon levels up
to 88 days. 4 111 doys, however, no rogular {rcid vas obsere

It could Le observed from Iable 20 thot 50 Lg nitrogen
appiication per hectare without irrigation recuited into higher
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28bla 20 ¢+ liean leaf area index as affected periodically
by diiierent treatpentc,

MOl e AR W A AR e MO AN

+ reatponts o 39‘” W BWing% e
32 i M e i7h 88 x|

Arrigation schedulan

Oe3 WUF 0,707 1,487 2,051 2,152 1.897 0.979

0,6 WUE 0,778 176% 2,187 24326 24252  le20%

Lo 0.592 1,065 1,560 1.608 1.450 0,663

i 0,72 1,626 2,119 2.23 2,032 l.A32
havels_of pitrocen, sig/ha

ke 04603 1,189 1,370 1,535 1,415 0876

ey 060 1,543 2,008 2,173 1,885 1,188

g 04810 1,770 2.3 2,558 0,370 1,352

Y900 04863 2,001 2,628 2,68 2,059 1.0

Jogen iavels without lrrigation

g 0 0,98% 1.20% 1,265 1,399 0.640

gy 04590 1,345 1,903 1.951 1,701 0,686

AR B N R S S AR

General i.ean 01685 1."’57 1.950 2.0“9 1866 0991
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leaf oren indices than that due to 25 kg nitropon por hectare
vithout irrigation,
W8  lry Latter per plank ¢

Dato on dry matter preduction (g) por plant ond its
distribution in difieront plant parts, ac affocted periodically
by different treatments are presented in sotic 21 and graphis
cally shown 4n Fig. 5. lProu the dota 40 solle 23, it would be
seen that diry ratter per plant was inereased vivh the advance
in age of crop. 1he vpean maximum value for dry tatter per
plant was 147,18 g at 111 days aftor sowing i.c, ot barvesting,
buring first 32 doys growth peried, a plant bas accumulated
3.45 g dry watter, Upto 46 days, the plant hod accwmllated dry
matter in vegotative parts but following 46 duys, .lant had
accunulated dry ratter in reproductive plant parts os vell,
alfect of lrrigcatiop schedules !

it would be scen frow the data 4n Iotiec 21 that the
total dry matter per plant and its distridution in component
plant parts vere accunmalated significantly higher in amount
dgug to 0,6 Ll than due to 0,3 Ul schedule ot 32 days after
sowing, lollowing 32 days, the irrdgation schedulies vere
insfiective in increacing the dry oatter rer plont as well as
in 1tes component plant parts except at 11l d.yo {(i.0. at bare
vesting) where the seod veight per plant was significantly
higher dus to 0.6 Wik than 0,3 «UF schedule,
alisch of ‘no drricotion' Ve. Arrisotion ¢

it vas observed that application of irrigation resulted
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into significont incrsose in dry uaticr produstion per plant,
and in its component plant parts, at all stapoe., L3cept at
7% daye (in hgad and stew) and at 111 doys 4 yeproductive
plant parts other than seed) the dyy matter production vos
not significantly higher due to irrigation over "mo irriga~
tion" treatuent,
Liect of HMirogepn ¢

ata in Iable 21 show that the dry waticr production
peyr plant increased significantly with the incrcnse in nitrogen
dose uwp to 75 kg per beetare at all ¢rop grovih sunges,
uffect of nitrogen wishewr irrdgation ¢

ahe total dry ratier producticn per plant was increased
significantly due to 50 kg nitrogon appliecction per hectare
over 295 kg nitrogen application without irripotion at all crop
growth stages except at 4O days, where they ware not signifi-
cant ( vide Table 21 ).
&Lispt of interootion ¢

it is seen frou data giveon in lable 20 thet interaetion
effects betweon irrigotion and nityogen verc not significant at
oll erop giowth stagec,
W19  Growikh onauyok
#1911 Abeollbe GroMih jatae (AU ) ¢

bata pertaining to the ACE of dry uatice 4in g per plant
per vesk during differcnt growth perinds ap affoctod by difie
erent treatmants are presented in Toble 22, Latn vere not
statistically analysed and inferences are baced on means,
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~able 22 & iwan sbeolute grovth rate (4GL) of total vy
natter plm ( ) week during different
growth periods Lot : tg@ ted by differort treaiments.

RPN §

, Bm after sowing
s toe e et et oo
Tou xaw:t)--:}a 1 2348 & %&:&Wa'ﬁ-ﬁ&az
Arzigation nchadiles
003 WUF 2¢16 244055 20,225 18,320 134,290 2,249
0.6 Wik 2e56 12,820 21,270 14,965 14000 L6620
Lip dxrigatdon!. ¥so. drzigation
50 168% 10,540 16,260 15,005 12,700 3,865
i 2436 134725 20,810 15,500 13,635 3.033
laveds. of pitroegen, Ke/bo
fizg 1.88 980 17,329 15.337 13.150 3,682
«550 303"’ 320590 23:%5 9#.?75 130&55 3‘965
3’95 2456 15,905 21,795 16,000 13.830 O.672
.ilm 2077 16,835 22,330 206465 13.820 5.7
sditrogen Jovel withouwt ilrsigatdesn
&325 3‘0')14’ 94:&5 150365 1-5&1‘?553 2-:'16935 3'582
;3‘50 2edle 11,400 20,650 15,300 12,730 &,d69

L e g R L AR N S e o R e

General Mean 2420 12,70 2342 15.51 13.48 3056

2 St AN R, SR

TRy, WS ¥R ety i AN
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hean vaxime AGR precorded was 21,42 g por plant per
week durdng 46 to 60 days after sowing., It vas omiy 2,20 g
per plant per week during O to 32 doys and ineronsed repidly
upte 12,70 ¢ during 32 to 46 days aftor sowing., lollowing
€0 days, the AGL was reduced and approvached the walug of
306 g per plant per weck,
£iient of Irrigation schadules ¢

ihe AGi. volue was inereased due to 0,6 uLJl schedule
over 0,3 WUl schedule at all crop growth stagec, oxcept during
32 to 46 and 60 to 7 days aftor sowing.
&fisct of “po irrigation” Vs. Arrigotion ¢

i1t is peen frow the dats given in ickile 22 that the AG..
values dus to 4irrigation application were highoer thon that dus
t0 "no irrigation” treatument at all erop growth stoges except dxd
48 to 11l days after sowing,
wfiset of mitrecen ¢

It is indicated frow date given in ian.lo 22, that AGh
values vere increased during O to 32, 32 to 40 ond G0 to 7%
doys after sowing with increasing levels of nitrojen upte 75
kg per hactare., However during 46 to 60 ond 7% to U8 days,the
aGi values were found to be about the same due to 50, 79 and
100 kg nitrogen application per hectsore, iuring 88 to 111
doys, the AGIL were very loss,
Wiigat of pitrogen yithout lrrigotdon 3

it is seen from the given data in Tableo 22 that aGK
vaives were increased with inereccsing dose of nitrogen in
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"no irrigation" trentpent. Iliigher difference vos found during
period betwesn 46 to 60 days afler sowing due to ievels of
nitrogen without irrigation,

h19:2 pelative Growih late (6GEJ :

Data on LR oy ary uatter (g) per plunt per week during
different crovth pericds as affected by dificrent treatuents
are presented in iable 23. DPata is not stotdctically amalysed,
wunflover has recorded maximun HGi. of 0,631 g per plant per
veek during 32 to 46 days after sowing, lollowing %6 days the
ik was decreased with the advance in age of crop,.

Irrigotion schedwles did not show hichor influemoe on
LiGi: valugs worked out periodically. kowever, durdng O to 32
and 88 to 111 days after sowing, the HGL volues verc greater
Guwe to 0.6 il than that dus to 0,3 WUF scheduis,
kfiect of "po. Arrigotdon” Vee AErigatdob

It is seen frou data given in Iable 23 ¢hat application
of irrigation resulted in increasing LGR values over "no Lrvie
gation” treatuent during perdod of 0 to 32 doys and 32 to Wb
doye after sowing. Shercafber application of irrigation did
ot show incrensed LGl value over 'no irxrigcotion’ treatment,
wdiost. of alkropen ¢

& pglance at lgble 23 indicate that the +{u vas increased
at 0 to 32 days period and 32 to b doys aftcr cowing, with the
ingrense in level of nitrogen. iheycofter 1iii verv progressi-
valy decrecsod with increasing levels of nitiogen ot all stages
exoept during 80 to 11l doys after sowing, vhon it 488 naximug
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apbige 23 © i.ean relabive grovth rate (Iilx) of total dry
satter (g) per plant per week ‘dm*mg difierent
grovih periods as affected by dificrent tyeatments,

B T W AR W, e

ireatwents ___________ Deys “f;‘f’m .
3 0=32 1 32.M61 WGw60: 60=74 7&»33&;“&1}1
Arzigation schadules
0e3 WUF 0.501 0,672 0,364 0,172 0,107 0,026
0.6 LU 0536 04998 063069 0,157 0,113 0,520
i drrdgotion Ve.. irrigatiop
1y Ou#66 0,606 0403 0,137 G117 0,00
i 0e520 0463% 0,366 0,16+ 0,340 0,039
laag 071 0‘593 04401 0,196 0ol 0,048
g 0,508 0,621 0,398 0,159 0.113 0,046
% OQSN 00657 OQW 0‘156 &.19‘# O'w
400 0,559 0,608 0,337 0.15% G101 0,055
ditrogen dewels without ixricotdon
#;25 00“27 00“0 0039"" 00213 50119 OOM
g 0,100 0,600 0109 0,173 0,108 0,050

o WIS (o T L ARG W % W~ e W ISR M W

General l.ean OCW 0,631 0379 0,173 0oil2 0.088
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due to 100 kg nitrogen application while winiram: Cus to 75 X9
anitrogen application per hestarec,
wfionk of pitrogen vithows drxrigatdon

It i3 seen from data given in Toble 23 that HEBR of dry
nabtcr (g) per plant er veek was inereascd during perdod of
0=32 days, Gue to 50 kg nitrogen application per hectare over
25 kg nitrogen agplication per hectare vithout irrigstion,
Follewf) 32 days hGli were decreased with incronsing levels of
nitrogen vithout isrrigation except during pericd of Wb to 60
doys and 88 to 1l) dnys after sowing.
110 Boot study
31011 oot Jength ¢

bota regarding the wean tap root lengil: in eu per plant
as afiected by treatments at harvest are givam in dnble 2, ond
grophically shown in Fig, 6 and shown in platc 1. it would be
gsecn from the data in iable 2 that wean tap root longth at
haxvest wvas 30.7% cm,
&finct of Arrigaiion schadiies 3

<be data given in Table 2 would iudisate thuat though
the tap root length por plant was ingreascd duo Lo 0,6 WUF
schedule aver 0,3 Ul schedule, the differcnce vaos not found
to be significaont,
Lfleat of 'no irxrigatdon’' Ve. dxrigotion ¢

+he effect of irrigotion over "mo irrigution”™ treatment
vas found to be increasing the tap root lengih per plant,
though the difference was not significant,
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a8bie 24 ¢ lean root length

and root spread (cu) per shoot

as affected Ly differcnt treatwents at hivest,

e ap

Hoot length(cu)t .00t 'mad?w)

Cely at 5 ;‘;
‘Tt test

be‘?ﬁ = .
Cobe B8 § 1

i e

Ceneyal l.ean

o o D

84g. = significant

30.7 27 4146
b g
1,99 Dot
27 486 3l.68
3#?3§ g.é
- »
%g’*}.
27,
25.
48,
OeSl
2072
az.
oy %:“N
RS, WS,
3499 1429
OTe BTG

lizb, = lion significant,
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Application of nityogen with increasing lovols found

to be sfiective in inorensing the top roct longth por plant,
bovever, the differences were ot significant,

o). akioeen Yy bt v Fodaysk Nad f
Data in Table 2 revenled that applicuticn of 50 g
aitrogen per hectare did mot show any significant difference
in tap yoot length per plant over 25 kg nitrogen per hectare
without irrigation.

ihe interaction botween irsdgation and ultrogon vas
found to be absent.

31012 jiont spread @

Lata on thoe wean spresd of roots per plant is given 4in
7able Z+ and dipioted in ifg, 6. ihe dote rovoalod that tean
root spread per plant was found to be 28,76 cu por plant at
harvesting,

ihe data given in Table 24 indiecate thot irrigation
schedules did not sbow any significant dificronce in the pean
root spread per plant,
ilfegt of "re Axrigation”. Yr. Sxrigakiap ¢

Frow the data in Taoble 2%, it could Le sccn that epplie
cation of irrigation resulted into reduced root spread per
plant to the extent of 4,16 o over “mo irrisuiion” treoatment,

A AEOR 05 RALroCan ¢

dats frow Table 2 would shovw that wiih tho inecrease in



PLATE-1

1.,A THE EFFECT OF NITROGEN LEVELS ( WITH IRRIGATION )
ON ROOT DEVELOPMENT AT HARVEST

Ny00 Nog N5 Nog

1,B THE EFFECT OF NITROGEN LEVELS (WITHOUT IRRIGATION )
ON ROOT DEVELOPMENT AT HARVEST
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levelsof nitregen, the oot sprecd wes found to Do reduced
significently, Applieation of nitrogen at the Fute of 100 kg
per hectare significontly decreased the root sproad as oom-
pared to other lower levels of nitrogen,

It could be sec:. nw?amu»umwmsekg
nitregen application per hestare did reduce root spread per
plant over 25 kg nitrogen spplication without irrigation,the
difference was bot significant,

Interastion between irrigation end nitrogen was not
found to be significant,
G Reyelopvantal studies @
541 |

Deta pertaining to the number of days (aftcr sowing)
required for floweriig as affected by &lffercnt Lreatments are
given in Table 25 and graphically dipioted in ilg. 7. Ihe

data indicate that the wean mumber of days (nfier sowing) requi.
red for Novering were 66,7.

nwmm:mfmmaatagzmwwxruzﬁww
irrigation schedules dld not affect the mumier of days required
for flowering,

DPata given in Igble 25 indicate that appliecation of
irrigation delayed the floviakng significantly by 1.29 days
as oompared to "mo irrigation® treatuent,
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afiect. of nlkrogan ¢

A glance at a Table 25 would indicate that with the
inorease in level> of nitrogen application, the doys required
for flowering vere increased. liowever, dificr.ncos between
25 spd 50 kg nitrogen per bectare as well az 79 and 100 kg
nitrogen per hectare were found to be not siguificant, The
dose of 79 kg nityogen and 100 kg nitrogen per hoctare, si-
gnificantly prolonged the period of flowering by 1.50 and
2.3 days 58 dompared to that of 25 kg nitrocen application
per hectare,
ifiees of nitrogen withont irrigation @

iiltrogen levele witdhout irpigction did not chiow any
significont difforence in days required for flovori:g.
kLlnpt of interngtlan ¢

intercotion betwesn irrigotion and nitrogon vas foumd
%o be not significont,
§12 jesd dlemeter ¢

Date regording the bead dianeter (o) at various growth
stages as affected by various trestments are given in Table 26
end shown in plate 2, “be data indlcate thot the voan head
dlameter vos 5,83 on at 7h% days after sowing and it was in-
crecsed Mmpidly with the advance in bead dewciopt.ent and
attained uaxirum head dlameter of 12,98 o gt 85 days and 4t
again found to be reduced at harvesting when the hoads were
dried out.
afisct of lyrigotdon acheduiss !

bata given in Table 26 indicate that irrigotion schedules



PLATE~.2

THE EFFECT QF NITROGEN LEVELS ( WITH IRRIGATION )

ON HEAD DEVELOPMENT AT HARVEST
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Zabie 26 : heon dlameter of the head (oum) as afivoted by

difforont treatpent at vorious storcee of bead
doeveloptent,
ireatpents Days froc sw%gag ) /
(b 68w
Axxicakion. schedilon
Qs Wl 8.90 1339 +i18
0.6 WUF 06 :
0% Vore 722 e A0
bebie £ 0a15 Oulle /0.1l
ut”t ‘t 5 ;’* - -» -
4R Ixvidsation Yu. ixrigotion
%Q ga% i-c:go%g %33022
81 test h’?a “;ﬁf whSe
a2 Ce
0.%’1 QQ
11,93 11,56
3:%3 12,65
W o
Lzﬁé w .
Qs 1+ P 51
0,63 Qs
pt B8e16 11,66 ik §
o7 R v
v oun o' 0es
IS
Covs 5 - d 0465
antorastion (4, X bl
%' test gk o dinicy cies e
aﬂ.kl' b 4 p 0031 0¥ O
webs A 5 bE - - -
Gensral kean 8.83 2,96 12,90

&1g. = Lignificant. liewoy = Nou cicnificont,
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wore ineffective in increasing tle head diavetor at all stages
of bhead development.
kifect of ‘o Arrigation’ Ye. Arrigatiab i

Applisation of irrigotion significantly incrcased the
head diameter at later staoges (1.0, at 88 and 111 dnys) over
no "no irrigotion” treawment. liowever, the diffcrence in head
diameter due o "no irrigntion" and irrigation treatvent wos
not significont, at 74 days after soving,
kiiest of plirogen

bata given in lable 26 show that nitrogen levals in-
ersased the head dlaneter significantly af all stoges of head
developnent, Application of 75 kg mityogen aud 100 iig nitro-
gen per hectare was found to be significantly superior over
25 kg nitrogen per hectore in incrcasing the hoad diapeter.
A% 88 and 111 days after sowing, heod diametcr increcsed sl
gndficontly with the increase in level of nitrogem upto 100 kg
per hesctare,
&fiant of nitrogan vithout irxigatleD s

liend diameter vas found to be mot sicnificantly higher
gt 7% ond 88 days aftor sowing due to levels of nitrogen withe
out irrigation, However, 50 kg nitrogen application found to
be inereasing the head diapoter significantly by 0.79 ¢z over
Whan that of 25 kg nitrogen appiicntion per hectare without
irrigation st 1l) days after sowing.
wfiecs of internction @

Interaction between irrigation and nitrocen vas found
to be ot significant,
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6. 240l contribusing. cshornaters &
61 Welyht of groins par bead :

data regording the wean veight of groins por Iwmad as
affected by differemt treatpents aye given in Tnble 27 and
grophically shown in Fig. 8. ihe wean veight of grodns pey
plant vas found to be 32.12 g per bsad.
wffead of drrigolion schedilssn

Dota given in Toble 27 indicate that the teon welght
of gradns (g) por bead vas significontly inercoseod by 0.6
«UF over 0.3 Wil treatpent,
LfSent of ‘no Arvigotion' Vi. drzigobion ¢

it wvas found that application of imipution resulted
in significant ineroose in nean groin velght nor heoad by
5«83 g a8 compared to that in "no irrigation” treatnent.
iliant of nitrogep ¢

Late given in Table 27 indlcate that e nean velght
of grains vas increased significantly with the inerccse in
level of nityogen. 4pplisations of 50, 79 and 100 kg mtro-
gen per hectare vwere found to be resulted in cipnificantly
incfeased grain veight per head by 5.23, 7.53 and 9.77%ever
that of 29 kg nitrogen application per hectare, ihe grain
yisld per head due to 50 and 100 kg nitrogen por hoctare were
significantly higher as coupaxod to that duo to 27 and 50 kg
nitrogen per hectare respectively.
sffect of nitrogen without srriectian 3

It i3 seen that application of 50 kg mdirogen per
hoctare yiclded significantly wore veight of groins per head
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GHAIN YIELD G/PLANT AND THOUSAND GRAIN WEIGHT (G) AS
AFFECTED BY DIFFERENT TREATMENTS
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than that due to 27 kg nitrogen application without irrige.
tion, indicating thereby, that there is a scope for ingrens.
ing level of nditrogen application without Lyrigction over and
above 50 kg per hectare,
afinct of inksxostlon 3
ibe intoraction between irrigation schedulie and nitrogen

vas found to be not significant,
612 thotsond grain waishs ¢

bate pertaining to thousand grain woipht os affocted by
difieront trontlments are tabulated in Toble 27 ond grapbically
ghown in Fig. 8, Data from Table 27 show thot the Lean thousas
oad groin veight was 50,75 g.
aliget of irvigcokion schadules

bate from Toble 27 indicote that the diffcronce due to
different irrigotion schedules wore mot signiiicont,
Effeot of 'mo Arridgotdon'. Ve. Arrigotien ¢

Lata given in Table 27 vould indicate that thousand
greidn veight was significantly wore in trecivents vhioh rece-
ived irrigation thon as oouwpared to "no Lfrxrigaiion” treatment,
kLiook of nitregen 3

ibe data given in inble 27 indiente that dlfferences in
the wmean thousand groin weight due to nitrocon lovels were si-
gnificant, ibe thousand groin weight due to 79 iz nitrogen
application per hectore was significantly hichcer than that
due to 25 kg nitrogen applicotion per hectore,

ihe dlfference 4in the thousand grain veight due to
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pitrogen levels without Lrrigation was ot cignlficons,
alieck. of iokoratiop 3

sffect of imteraction between irrigation ond nitrogen
wos not sipnificant,

6:3  mber of filled, unfilled ond tetel mwber of gralns

PR: head

Lata showing the filled, unfilled and totul mazber of
gring per bood as affected by differont trealiciobts, are given
in Zable 28 ond grophically shown in ligs 9. ~oio indicate that
nean mmber of filled, unfilled and total mwber of grains per
bend vere ¥27,%, 748,95 and 1176.0 respectivel, .

“he differance due to irrigotion schedulos wos not
significant in increasing the filled, unfiiled cnd tetal
meber of groins per head,

&fioch of "no Arrigotdon”. Vo. rricaidon

Application of irrigaiion according to water Use Fuctor
in addition to the receipt of minfall (188,80 ni, inereased
significantly, wifilled and total nmbder of [rdns per head
over “no lrrigation” treatment. lovever, dif.cronec in filled
due to izrigotion troaipent over 'mo irrigution'vos not signie
ficant,
afisct. of nASrogen

A glance at a Table 28 indicate thoat the nitsogen legels
d14d not show significont differences in the filled gruins per
head, lHowevor, the wean mmber of unfilled and total nunber




FIG,9
NUMBER OF FILLED,UNFILLED AND TOTAL NUMBER OF GRAINS/HEAD

AS AFFECTED BY DIFFERENT TREATMENTS
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of groins were significantly imsreased with the increase in
nitrogen levels, Application of 7% and 100 Lg uitrogen per
hectare inoroased the wnfilled groine: by 1hi.5 ond 171.6 over
25 kg ndtrogen application and by 89.8, 110.6 uniilled grains
over 50 kg nitrogen applisation per hectaye respectively.
ligwever, 25 and 50 kg as well as 75 znd 100 kg ndtrogen levels
per hectaro vere at pare Data given in Tahle 20 yegarding the
total nwmber of grains per head revealed thet vith ihe increase
in level of nitrogen spplication per hsctare upto 75 kg, the
total number of grains per head increased eisnificnntly.

Hitrogen levels without irrdgution 4id not significantly
affect the filled, unfilled and total mmber of groins per head,
aliapt of interaptien

hffect of imterastion between Lrrigation and nitrogen wes
found to be absent,
7 &isld pex bheckore ¢
741 Graln yiald per. heotarg

ihe data regarding the uean grain yield per bectare in
guintals as affected by various treatwente is given in Table 29
and graphicaily &ipicted in Fig, 10, The uesn yiold of grain
was 16,29 quintols per bectare,
wiloot of irrigation schadules ¢

Difference in the wean grain yleld quintal:s per heotare
due 0 irrigntion schedules was not signmificont,
kifeot of no irrigation Ve. irrigalion s

The ingrease in grain yield cue to appiisuation of
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Anble 29 : leen grain yield, strav yield and oil yicld
(cuintal) per hectare and strow ratio as
affocted by dlifferent trea .
: ) Grain Gtrew 0l Gredn/
ireatoents vield yield yicld strew
ArTigation schaduliss
0.3 Wl 16,92 3,2 2
83 1o B g hE 1P
e o 028 1.62 0.3  o.0h
e r *
Coide 8% § & - . V0 o.a2
Iy 1440 as. (Y. 2
I ¥ X a
" best M 3: e g}?}?
i gds v} Geil 0
s oo % o o3
Levela of pitrogen, kelle
i 1343 é 2,506
% 5 < < S e
5 1B.72 c% 7o 2'&
sHo0 12097 de29  Ge 2e
e oks 28 il auosy
: ] L%
Ciby 86 5 4 1019 6,82 0.58 0,009
dilrogen Jeyels ¥ithout Arrigation
3 120 %o& -63 an 6
N 1 6992
)%@;ﬂg Z‘;g 3:§; igo zé »
C.De ot § 3 1. = 082 0.02%
Anteraction (I x i)
W test Betta  liely  bigig HeE,
Sebio & 0,56 3.2% 0,27 0,008
Qﬂbl ﬁt 5 52-‘ L4 - - -

RS AN A A

Gererad veun 1627 W3 70 259
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Sig, » Significant. fil, m Nen significont,
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irrigation gvor "mo irrigotion” trestment vas found %o be sie
gnificant,. The ingrecse due to application of irrigation in
grain yield per bectare vas 3,18 quintols over "no isrigation”
treatzont,

ufiogt of nitregen

Data given in iable 29 indicate that the gruin yield
vas significantly increased vith the incrense in level of nie
trogen upto 75 kg per hectars only. Applicotion of 50 and 75
kg nityogen per heotare found (o be inereacing the grain
yield significantly to the extent of .67 axt 5.33 quintals
per heotare than that due to 25 kg nitrogen appliication res-
pactively., At the same time, the increase in grodn yield due
to 75 kg nitrogen per hectare over 50 kg aitrogen per hectare
wns 1,66 quintals,
kfiest of nltregen withows dxrigatlon !

Application of 50 kg nitrocen per hectore vignificently
increocsed the groin yield to the oxtent of 31,36 cuintals per
hectare over 25 kg aitrogen application per iegtare vithout
irrigation.

ABOL. 04 _JIRETERRIAD ¢

ihe interaction betweon irrigation and nitrogen was
found to be not significant,
712  Shrev yiald per heetors 3

The data regarding the uean strow yicld per heetare as
affected by different treatmeats are given in Zuble 29,
2JECEL 03 TS50 BOONAIRE ¢

A glance at a Table 29 rovealed that dilferenge in the
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strav yield 1oy hectaye due to irrigotion schedules wns not
significant,
efiont. of "no Axrigotion” Ya. Arxigokdep ¢

he difference in the straw yield per hoctare due to
applisation of Arrigation over "no irrigotion” was found to be
significant, .he inorecse in the siyaw yidld due to applica-
tion of irvigation over "no irrigation” was 6,88 (quintals per
heetare,
&Xinnt. of pl.rogen ¢

Data given in Table 29 indicate thul vith the increase
in nitrogen level upto 100 kg per hectare, the straw yleld
vas increased significantly, except that tho difiorcnoe Gwe to
50 and 75 as well as due %o 75 and 100 kg nitrogon per hestare

ffeck of pikrogen withouk irzigticu ¢

Vata given in Toble 29 indicate that, though the 50 kg
nitrogen application yesulted in inerecsed slryw ylald by 8,90
quintals per hectare over 25 kg nitrogen spplication without
irrigation, the difforence vas not found to Lo cignificant,
&lieck of internelion :

ihe interaetion between irrigation and nitrogen was not
found to be significant in incronsing the strw yield per
heotare,
7¢3  OAl yield per bectexa

The daba pertaining to tho mean oil yiald ;er bectare
as affected by different trestuents are precanted in Table 29
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and graphically s.own in ¥Fig, 10. ibe nean oll yield per
bheotars was 7.30 quintals,
wifent of irrdeotion schedules ¢

Lata in Toble 29 indicate that though, the 0.6 WUF
schedule ingreasod the oll yieldd by 0,35 quinicls per hectare
than that of 0.3 WU schedule, the diffcrencc vos not found
to be eignificant, ‘
&finet. of “po dxrdgation” Va. Arrigotion :

Aipplicotion of irrigation sipgnificently ircressed odl
yiold per hectare as coupared to that in "no irrigotion®
treatpent,

&Riegt of rdtrogen o

Pate presented in Table 29 would indicoto thot with
the inoreace in level of mitrogen, the oil yicld por hectare
was found to e incressed significantly, 04l yield per hect~
are inoreased significonmtly upto 50 kg nitrogen per hegtare
only. ¥Further addition of nitrogen did not incrocse the oil
vield significantly, |

NErocer T4 MALhOUE AXigaiiol

ihe dota given in Table 29 revealed that the epplicas
tion of 50 kg nitrogen per hectare inerenscd the ofl yield
Lhan that of 25 kg nitrogen application per Locture without
drrigation., The ingresse over 25 kg nitrogen application
vas 1,29 quintols of oll per hectare.
afiect of interaotion ¢

ihe internction between irrigation and nitrogen was pot
found t be signdfisant,



vEL] adbo/vtroy. rokdo ¢

Data pertaining to grain to straw yaiio are given 4in
Table 29, The mead grain to strow ratio vas found to be 2,939.
Lffags of Arrigotion schadulas

Data pertaining to the mean grain to strov ratio given
in Table 29 indionte that difference in the groin to styaw
ratio due to different irrigation schedules was signifigant,
Lfiect of “no Arxigation” Va. Axxigntion @

It is cbgerved from the data give:a in .cble 22 that ths
difference in grain to strey ratio due to "no irrigation®.
#fient of nitroges ¢

Froz the data given in Iable 29, it 1s seen that the
vaiugs of grein to strov ratio increased significontly with
the increase in lewvel of nitrogen applieation upto 100 ig
pes bectare.
kiLenk of ndfrogen wikhokt irrdgation

ibe data from Table 290 revealed that the volus of grain
to straw yatio wos significontly increased with the increcse
in level of mitrogem upto 50 kg per bhectare vithout irrigotion,
dndicating thoredy that the nitrogen level may be inerensed
over and above 50 kg per bactare in "no irrigation” treotment.

L2 E00R. O RERrhehion ¢

Sk } okt

The valuwes of ratio betwoen grain and strow vere found
0 be not affected eipgnificontly by the Amtoraction of Sxrige~
tion snd nitrogon,
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8. Hmldty siudies ¢
81 Qi1 pexcenkags ¢
Data wegarding the uean oil percentage as affested by

varicus treaiments ave given in Toble 30 and dipiotod grae
phically in Fig. 11, On an aversge, the tean oil percentage
of sunfiover ( &.c, 664 ) seod was 43,86,
L&feot ..ﬁt;iliil ol ack 1:’“ 2

 Frow the date given iu Table 30, it cowid b sesn that
pean oil percentage vas not affected significontly due to
different irrigotion schodules

It wos observed that differvice bLetwoon “no irrigation”
and irrigation treatment was not significant ia afiecting the
odl pereentage of sunflower seed,
ifinek of nitrogen

ibe data given in Iable 30 indicate vith the increase
in level of nitrogen the oil perceitage was found Lo be de-
crensed signdificantly upto 75 kg aliregen per Lectope., The
lovwest dose i,0. 25 kg nitiogen por hectarc i:as given highest
pereentege of odl in sunflower ( ILC 63wk ) oecd, vhile the
- highest dose, 1,0, 100 kg nitrogen per hectare has given the
dowess percemtage of oil in sunflower seed,

+£iosh of alkxogen withomt ixzdgobion

‘ - Applisation of 50 kg nityogen per hectare rasulted in
. decreesing the oil percentage of sunflower us coupared to
that of 25 kg nitrogen applisation per hectare in ‘'no irrigation®
troatzent, Lowover, the decrease in oil percontoge wes not
significant,

) LY L2l

v ¥oad
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Andaxcotion (1 x H)
'r’ h.s - . ga
“"“'? 0.73 1
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General lean ¥3.86 17.548

tig. v bignificant.
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Ny = lion significant,



the interoction between iprigation and nitrogen was not
found Yo be significant,
812  Exotadn pergentoge

e dato regnrding the mean protein porcontoge in
Sunflower (LC 60klle) sesd as affected Ly difforent treatments
are presented in Table 30 and grephically dipieted in Fig,lil,
Gn an average the protein percentage of sunflovor (U 684lh)
seud vas 17,540,
&lfeck of Arrigukion scheduies

It is seen fyowm the data given in Tsble 30, that uean
protein percentage vas not affected sig ificontly due to die
fferont iyrigation schedules,
&fisst of “po Arrdgation” ¥Ya. Arrigatiod ¢

It is sean that applleation of irrigation wos found
0 be significantly sffective in giving hig er protein perw
centage 4n seed than that due to 'mo irrigotion’ treatoent.
iffash of pitregen 1

it is seon that with the inerease in lovels of nitrogen
upto 100 kg per hectare the protei:.. percentasc in sunflover
seud vas significantly ingreased,
kLieot of rdSrecan without i1xrigation ¢

ihe data fron Table 30 revealed that U kg nitrogen
spplicstion per bectare was found to be significant in inorese
sing the protein percentage thad that due to 29 Iy mdtrogen
por hectare,

insgrpesion ¢
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ot Lhtoraction

The interaction between irrigation and nitrogen was not

g8l Hirocen parsentage o dllieront planh ocoxte ak 60 de
Lata pertaining to the percentage of nitrogen in the
diffeyent yiant parte as affected by difforent troatments at
60 days after soving are tabulated in Teble 31, ibho data were
not statistically analysed and the infercnccs are based on mean
values, It would De observed from the data thaot the percentege
of nitrogen in the sten, leaves and hesd (roproductive part) at
60 days orop grovth were 0,981, 2,057 and 1,921 respectively.
she leaf vas richer in nityogen content than W sten, Also,
ieaf vas richer in nitrogen content than reproductive parts
at 60 deys,
difineh oL ixxigntion. schediles ¢
ihe wean percentage of nitrogen in differont plant parts
at 60 doys of crop growth were affected dus to difforent srrigoe
tion schedules, The nilrogen percentage in stan wos lesser
whieh yecuised irrigation accorddng to 0,6 LUl ochodule than
those vhich received Lrrigetion agcording to 0,3 Lk schedule,
but the nitrogen percentage was higher in leaves frou the plots
vhich received irrigations sccording to 0,6 #Ui schedule than
thek whieh received irrigations according 0.3 V&, ihe nitrogen
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oable 3 ¢ i peros in different plont at
‘ Wu&gmuuxfwmg

Treatuents §_ 8% 0 days : 88 . 111 doys(at harvest)
Sten 'Lea~ ‘Heed ‘ seeds’ Sten 'loa. ' OPYOS o
ves ves parts
other
than
ST | G

rrication

03 WUF

1,035 2,485 14967 2,215 069 0,603 0,330 2,860

0ub WUF 1,020 2,562 1.9%0 2,230 002 0,631 0.7 2,927
lip dxvigakion Ve.. Axrigatdan

I, 0,879 2,030 1.838 2,078 0,373 04560 0,273 2,987
i 2,02 2,920 14957 2,223 0055 0.637 0,338 2.888
lgg 0,895 2,373 1.805 2,073 04378 G508 0,263 2,319
B0 0,968 2,531 1,920 2,160 0028 0,600 0,330 2.88%
ime 1.098 2,553 2,008 2.293 0480 0.600 0,373 3.083
oo 160 2,638 2,095 2,365 0,536 04750 0.e08 3,208
itxocen Jewels. Witholih lrxrigntian

vigg 0,816 2,390 1,763 2,023 0.350 0.520 0,263 2.335
%5 04933 2,090 1,913 2,133 0,396 0,600 0,383 2,839

Gemeral .8aly oy o 4oy 1,920 2,179 028 0,614 0,319 2.792
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percentage in the reproductive plant parts aisc were influenced
by irrigation schedules, However, the differcice in nitrogen
percentage of reproductive part ( i,e. head ; due to irrige~
tion schedules was very lese as coumpared to the difference in
nitrogen percentage of leaves due to differont irrigation sche-
dnles.
&ffecs of "no irrigation” Ve. Axrigotion i

-he menn nitregen percentages in dif.crout plant parts
i.es sten, leaves and head were ccupayetively tuchhigher which
recoived ixrigetions sccording to HUF schedules as compare to
that 4in "no irrigation” treatment.
LLfeat of nitrogap ¢

ine data fromw Table 31 revealed thui Wl iucreanse in
the nitrogen level fyom 25 to 100 Lg per hectarc, the nitrogen
percentage in all plant parts i.e. reproductive oas vaell as
vegetative plant parts, vas found to be increcsod, «he increase
in nitrogen paroentage in sten due to 50, 75 and 100 kg nitro-
gen per hegtare over thely corresponding lower levels of nitro-
gen vere 0,083, 0,130 and 0,063 per cent ruspectively. In case
of the hesd i.e, reproductive part the imcrease in nitrogen
perceatage due to 50, 75 and 100 kg nitrogen per hectare over
thedir corresponding lower level of nitrogen werc 0,115, 0,068
and 0,087 per cont respectively, ile correcponding values for
leaves were 0,153, 0,022 and 0,085 per cent respectivaly.
iffect of nitrogen without lrrigotion ¢

ihe data given in Table 31 revealed that apyplisation of
50 kg altyogen per hegtore resulited in imsrecscd nitrogen
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percentage in all plant parbts over that of 25 kg nitrogen
application, vithout irrigation, Jihe increcse An the nitrogen
percentage of stem leaves and head veve 0,117, 0,100 and
04150 per cent due to 50 kg over 25 kg nitrogen applieation
per hectare respactively.
9812 jiirogen parceninge An supflovwer seol nd 80 days ¢

Data pertaining to the nityogen percentage in sune
flover seods gt 8O days as affected by different treatments
are tadulated in Table 1. On an average, tho nitrogen pere
cantage in secds at 80 duys was 2,179.

mmmmpmmammmmm vas found
to bg affected due Lo iyrigation schedules., Ll inorease in
the nitrogen percentage of sunflover seeds due to 0.6 WUF
schedule over 0,3 WUl schedule was 0,015 per cont,
kifeat of "o Arrigaklon” V. Axrigation :

The increase in the nitrogen percentage of sunflower
seeds due to application of irrigation over "no irrigation”
was to the extent of 0,148 per cent,
uffept of nitrogen $

it would be seen from the data given in Yable 31 that
with incresse in the nitrogen level from 25 iy upto 100 ke
per hectare, the nitrogen pereentage in sunflover soecds vos
found to be increased,

&ffent of nityogen levels witbout irrigetdon 4
It wos observed that the =prlication of 50 Lk uitrogen
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por hectaye resulted in incressed nitrogen percentage of
sunflover secds by 0,11 per cent as coumpared to that of 25
ki nitrogen epplication without irrigation.

Lata regarding the nitrogen percentoge in diffevent
plant ports at harvest are tabulated in Teble 3. irom the
data, 1t is see. that the nitrogen percemtoye in stew, leaves,
roproductive parts other than secds and secds at horvest vere
O.428, 0.,61%, 0,319 and 2,792 per cent respectively.
alsectk of Axrigation sgheduies ¢

It i observed that the date given in -.oble 31 that
nitrogen percentage in stew and Jeaves were loec.er due to
0.6 Wi schedule as compayed Lo 0.3 Wik schedule, but reverse
is the case in respect of nitrogen percentage in the seeds
and reproductive parts other than seeds,
linnt of "no Arrigptien’ Yp. Axrignkion ¢

It is sesn from data given iu the igble 31 that the
nitrogen percentage in all plant parts verc nuch higheyr due
to application of irrigation as compared to thot due to "no
irrigation” treatuent,
alfect of pitxocen §

From the data given in the ifable 31, it is seen that
with the incrcuse in lewel of nitrogen, the nitrogon percent.
age in all plant parts woe ingreansed, The appileation of
100 kg nitrogen per hectare gave highest nitrogen percentage
in all plant parte and the values were 0,536, 0,750, 0,408
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and 3,208 for stem, leaves, reproductive partc other than
seeds and segeis yespectively.
kffect of pikroged lavels withont irrigatdon @

ihe nitrogen percentage in all plamt parts were higher
due to 50 kg nitrogen application per hectore as cotpared to
25 Lg nitrogen application per Lectore without irrigation,

1 > LA | ) nkaga. in poll abk barvesk ¢

Data regarding the percentage of total nitrogen ed
harvest as affected Ly different treatnentes are prosented in
Ladble 32,

The data prescuted in Table 312 would shoy that the
percentage of total nitrogen in soil st hayveot wos 0,0607 and
it was obsexrved that the total nitrogen perce.toge st harvest
vas decreased than that at initial total nitrogen percentage
in sodl.
iffent of ixrigntdon schedulss ¢

It is seen frow the data given in Iohle 32 that total
nitrogen percentage in the soil at hayvest wos afiected signie
ficantly by the irrigation schedules, Ths tolal nitrogen per-
cenkage in 0,3 ik trestpent plot was significontly higher than
that in 0,6 UlF treatment plot,
£Xie0t of "no ixrigution” Vs. drrigatdop ¢

The difference in the total nitrogen percontoge in soil
al barvest was not found affected significontly Gue to 'no
irrigation' Vo, ivrigetion tyeatment,

L RSN ALe

FER A (]
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inkle 32 & lican of total ntropen in soll as
afiec by emmmmaw
( G=30 e J
ITreatnonts P ¢ of
total odtrogzen
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Eobe £ 0,0030
b g, § % 00027

Lavels of Rikrogeds,.Jalhe

o 0e0H7/u
e O
¥y o,g 'ﬁg

& 0,0653
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Gig. = Significant. L., = lion significant.




of. pitrogen

It vas observed that the total nityoron porcentage
in soil at hayvest vas sigrdficantly insressed vith the
incrense in nitrogen level upto 100 kg per hwetuare,
$ _ A RIOLOR. N ARNGHE. ARTAZO AN ¢

It vas observed that the total nitrogon percentage
in s0i) at barvest vas significontly higher due to %0 kg
nitrogen application than that due to 25 ke nitrocon appli-
cation per hectare vithout irrigation,
«ffont of intersetion ¢

ihe interaction between irrigntion ond nitrogen vas

not significant in affecting the total mitrocen porcentage
in soll at hayvest.




SRR GEE SN 3 PP S

CHAITER ¥
DEGEE RN

PRPEE B4 52565 DS S 500



08 results of present investigaotion arg discussed
in this hapter.
de x0dd s Wecther snd £rop. Seveiarien.

+he physico-chenical properties of tho codil fron expée
rirental plot are presonted in Iagble 1, «lso Lbe data on
veather conditions ete, are presented in izble 2. +“he data
in these two tables are scrutinised with a vicw Lo get droad
outlook of growth paltern ond develiopuent of Crup under the
soil and envirommental conditions at saburl., .+t iz revealed
frou the data given in sadd Tables that the soll under pre-
sent experimentation wos clayey in texture, .lC ;4T cent
pore space indicaccs the good drainadbiliiy of .‘.oil. ahe
chenical analysis of soll indicate that soll woo redlun in
nitrogen, available phosphate and availlable notash, (Latta
1900). +ho pli of soll showed that ihe soil wig 2liidine in
recction,

.he data given in Table 2 indicate thot Do the wean
aximum temporature during entire growth pericd roared freu
22.,20°% to 28.87°C, while minfuun touperaturc ranced froo
13.82° to 22,60%. .he pean waximan U .i.e Glose I open
pan evaporation was 6,53 mm in the 37th wetecrvioiical week
after which, there wae a rceedpt of rainfall, .he uean
piaiear volue for U,l,i.l, Cless { open pan gvaporction wos
3463 i in the 39th meteorclogicnl week. Ihus the vulues of

“o 7R
l“;\f
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pan evaporetion varied from 3,03 mm to 6,53 un during the
sntire period of crop growth.

Trox the data given in sable 2, it is gocon that the
total ratmfnll reciived during whole crop grovih perdod
(16th sugust 1973 to 5th December 1973) was 188.8 mu with
d2 rainy days. “he roinfoll received in the second week
(34th meteorclogical week) after sowing reculted in easy
energence of seedlings and into very good stand of erop.
ligwever, a month thereafter there ves no reinfall and the
crop growth in "no irrigution™ treatment vos adversely
affected,

Serutinity of the data presented in J-ble 6 on soil
codsture percentages 24 hours before and 43 hours after each
irrigation, rovealed that, the soil moisturc :ercontages
before irrigation were equivaleat to 50 per cocut svailadle
soil woisture at all irrigotion datesin 0,3 LJi treatuent
plot, Also in "mo irrigation” treatment ploty it was about
the same vhile that in 0,6 Wl treatment plois, it was ouch
above 50 per cent available soil noisture. shese fucts were
again observed in the plots before application of irrigations
as pey 0,6 W' schedule. Also the soil woisture percentages
43 hours after irrigation were at about field capacity in
plotsreceiving irrigation vhile these were cquivalent to 0
per cent available soil wolsture vhich did not rvocived irriga-
tion. ihese facts indicate that the soll wolisture vere equi-
valent to or asbove 50 per cent availsble soil moisture throughe

out the crop grovth period,
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in opder to get idec about the general porforvance of
the Sunfliower (LC 6Bllk) undsr the envirommental and soil cone
ditions, the geperal means of important growth atiributes are
studied, The relevant data are presented in icble 33.

Frow the extraat of relevant information chowing effects
of soll and enviromental condition on cunflover at lehwed,
it 13 seen that the growth and developuent of ¢crop as measured
in terxs of height was 153.00 om, bhaving cexioum plant spread
of 69,40 o with 22,606 lesves and 36,899 s¢ dn leaf area per
plant., At harvest, total dry uatter of 1W/.13 ¢ vas accurmlae
ted per plant., Absolute growth rate of height was paxinum
auring 46 to 60 days after sowing., 4AGE and ..i: of total dry
watter vere uaximum during 46 to 60 and 32 o 46 doys respe-
ctively and decreased gradually with the age of crop.

Lunflower (1€ 66841%) plant required 66,70 doys for
conpletion of flowering at lishuri and produced head having
diameter of 12,98 cu at 88 days, 7The wean raxivius sten dlae
peter vas 2,029 ox at 88 days after sowing. It wor observed
that sunflover plant was having 30,74 cm tapy root length and
28,76 cm oot spread at harvest, Ihe yleld cortributory
charasters viz, grein veight per plant, mxber of filled,un
filled and total mumber of grudns per (head) plant, thousand
grain veight wexe, 32,13 g W27.5, 788.9, 1170,0 and 50475 g
respectivaly., such a plant was capable enouch to produce 16,29
quintols of grain yield with 41,31 quintals of styaw per hect-
are, 7Ibe total oil yisld that can be obtained frou the sald
grain yleld vas 7,30 quintels per hectare, .be oil and protein
peroentage in sunflover sovd were 4%3.86 and 17.5%3 respectively.
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At 60 doye after sowing, the chemical caalysis of
different plant parts indicate that the nitroren percentage
in stem, leaves and head were 0,981, 2.497 and 1,921 rese
pectively. <The analysis of seeds at 88 days indicato that
the nitrogen percentage was 2,179 per cent,

e data indigate that the mdtrogen percontage in stec
and leaves was reduced at harvest az coupared to that at 60
doys after sowing, Ibhe mitrogen percentuge of socd wos 4in.
creased at harvest as coupared to that at 93 dayz, 7These
facss indieate that the nitrogen was mobilized frow vegstative
plant parts to reproductive plant payte duriog latey stages of
growth, These findings are in confirwity of those found out
by v'iakov, (1969) and iwbinsoa (1970).

in order to threw wore light on naturc of crowth of
sunflower orop (G 6841%), At was considercd to e vorthwhile
to scrutinizce the data on growth of plant veasuyed in terss
of beight, ilant spread, functional leaf muler, leaf avea,
ston diamoter, total 4ry patter etc, at various growth stages
of sunflower (iC 6841%), The relevant data arc .resented in
Table ¥+, that show the sQov growih period of sunfiower upto
32 days. Ly 32 days, a plant had produced 11.10 per cant of
its height wAth 36,85 per cent leaves having 33.45 per cent
Jeaf aren and plant spread of 17.39 per cent of the total,
liven though the plant had attained 64,79 per ceat of its total
stes diameter, the total dry natter accumulatad was only 6,89
per cent, AL this stage, the follage expansion vos bapdly
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about 0,685 times, wore thau that land avee Lept for plant,
(Table 20).

ihe first phase of slow growth vas followed by a second
phase of 32 to 7% days growth period after cowing, iuring this
phase, plant vas groving at & faster rate and cocpleted its
flowering conpletely to switch on the further reproduetive
phase, Ly 7% days of crop growth, o plant was having ite
95.77 per cent height, 98,5 per cent plant sprood with 100
per cent lecves and leaf area. At this stage plant attained
9%.71 per cent steuw dianecter with 72,52 per cout dry natter
vhich was sufficient to the crop to switch on to reprodustive
phase, During third phase of crop growth, following 74 days
after sowing, the rate of dry matier accumuiation retained
falrly high. IHowewer, other growth charucters vis,, height
showed slow growth rate, Following 7% days, tho leaf mmber
ond conse:uently leaf area per plamt and iLil vere decreased,

it 48 to be noted that the muber of functional leaves
and lsaf aven per plant were the two growih charccters to
attain its zaxinup value at 74 days followoed by plant spreed
and sten diapeter at 08 days and in succession, <he dry
natter accumiiation and plant height followed at harvesting,
24 kLlects of Axrigation schedhles @

An extract of the relevant inforuation on growith, yield
contritutory characters, yield and quality of sunfiower ( LC
68414 ) as affocted by irrigation schedules is yesented in
Zable 35, vith a view to scrutinize the effecte of irrigation
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2ahis 35 ¢ An extyaot of velevant inforsation showing the effects

of iyrigation schedules on yield contyibutory
charecters and yield of a&g’( IC 6l e

5}3:: Particulars Irrigation schedules
O3 wildf 906 Wl

3 W e d W AR AN NI

d Fkean caxtmms hedght of plant dn o at

harvest 155.940 160,890
2 lhesn plant m.i..“.é e 5 days 220
a FmeWmd(m)umm 70.850 33.@
l.ean tion
at % &im 23,730
> ! t 7% days ia 84 4o pex 30,7 1,87
al »
6 lisan sten dianeter (o) at 8O days 052 2e
7 lean maxizum Jeaf area index at 7% doys 2452 2.&
 AEoF iy ratterty) o piam per vear T ol
Guring 6 to 60 Saye P 20,225 2270
10 iGi. of dry mmtﬁ plant per veek
during 32 to 0,672 Qe
1l Zap root in on at hayvest . 32.
12 Heot spread in cm at harvest . &7 +370
1e Days required for floweri: 0  66.750
3% Head dlameter in om at 88 days n.@g i
% 7 ’1%3 t 1n 2o . 30
& . ]
d7 lumber of filled plant 839, .
Lg livmber of wnl.srdm "';‘Zu plant g.éi% 132‘{00
%g Total mumber of psr plant . .
Grain yield in m per hectare &6. .
2l Styew yileld in per hectare 30 «700
22 04l yield in quintals per 7280 7
g Grain to styaw yatio de 2.972
Gil in seed g?o b, »
i Hitregen Toentage e soen at 60 days 58 %
a o .
27 ilitrogen p‘msa in leaves at 60 days a.‘tgg 2,962
28 liftrogen percentage in head at 60 doys 1.% de
eg dtrogen ¢ 4in secd at 88 doys . 24
H en pereentage in steu at harvest . 0
%ﬁmx mmam:aa: ﬁ Jeaves abt harvest Oa 0.631
parts other agge barvast Qe Oe
33 litrogen percentage in secd at harvest 2. 24
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schedules under the soil and cliuatie conditions provalled
during the iuvestigation,

in addition to the coumon irrigation civen just after
oowing o all treatuent piots, 10 mm and b co ininfnll wes
recuived on 6th and i10th day after sowing recpectiveiy. It
vas quite timely rainfull for seed germination., liowever, 29,
17 and 2 om reinfall received on 33rd, Jth and 35th days 1.0,
immediately after second irrigation as per 0,6 ki, and 30 tm
rainfell on 6ist day after sowing 1.¢. immediataly after third
irrigation as per 0.6 wll, played very importont role in malbe
ing the irrigation treateents (0,3 Wil and 0.6 L.l ) ineffective,
»he rainfall (52 oz and § me) received on Wil and 46th day
respsctively, in additicn to thal wentioned above vas at right
time 1.6, & start of Dlowering., &lso on 72nd and 73xd day,
the rainfall (20 = und 23 i) at seed formation vas quite
sufficient for waking the irrigation treaincats ineffective.

she gyowth characters napely sten diameicr at 88 days
leaf aren at 7% days &nd yield contributory ehoracters such a8
grain yield per plant, grain to stryaw ratio verc significantly
higher in 0,6 WU trestuont as coupsrud to those in G.3 WUF
treatnent. «Ji other growth characters vic, plant helight,
mmber of functionsl leaves, leaf area ete, por plant were
significantly higher due to 0.6 Wil schedle o8 coupared to
0.3 KUk scheduls on dry tatter acamulation ot 32 days vas
found to bg significantiy higher dud to 0.6 Ul sehedile as
compared to 0.3 WUF schedule. Following 46 doye, uost of the
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growth charactors and yield contributory charctors vere not
afiscted differentially by irrigation schedulec. Ultlicately
the grain yield per hectare vas not differantially affected
by these two irrigation schedules, As nex ioned above, the
rainfall reccived during the crop growth period was sufficlient
in amount and vas well distributed, Sunflower recuires Com-
paratively less amount of water (Lauwlay gt al. 1971) as the
concunptive use of water for sunflower crop in lojastan was
otserved to be 9% um, Leoceipt of sufficient rainfull and
cotparatively less water requirenents of sunfiovor, nads the
irrigation schodules insfisctive,
e affact of "po Arrigatdon’ Vo. Jrrigatien :

in order to compare the effeets of irrigation applice~
tion with that of ‘no irrigation', an extrust of rolevant
inforuation on the eficots of no irrigation Vo, Lrrigation on,
growth, yield contributory charceters, cualiiy of cunflower,
( 4C 6842k ) and nitrogen percentage in the difforent plant
parts at various growth stages are presented in isble 36,

ine growth characters viz, mean plank hed(bt, plant
epread, functional leaves, ieaf ares, stes dimuetoer, total
dry catter per plant were significantly higher to the extent
of 16,45 oy 8,38 cmy 1,45, 11,2 89 dn, 0,220 on, 18,97
respectively thon that in ‘mo irrigation' troaipent at harvest,
The studies on growth analysis indicate that the Al of plent
hedght was 36,02 cu pex plant per weok during W6 to 60 days
as compared to that 35.50 ex per plant per veek in 'no irrie
gation' treatment. Ihe 4GH of dry matter war 20,810 g per
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the effects

of nitrogen Vs, irrigation on growth contribotury
characters and yield of sunflower ( i GB4dk )
ore 7. Ve.
o, *articulars irrigotion irrigatios
1 lean naximux helght of piant (cti)at harvest 11510 157.960
2 liean uaxipum ACL of height (cm) per plant
isan m m :ge e at 80 days g‘g %’%
i lean unaximwwm % lgaves per plant
at ?‘f 21&10 230360
§ lean vaximn area in sq do per plant
at 7 dnye %u% %‘880
6 lton meximm cten diaueter in on at 88 days Xe 2,093
7 oan uvaxipuc leaf ares index at 7% days 1600 24
8 liean maxipux: total dry ustter{glat harvest  13.100 153.1
g ACK of dry c&mﬂ% plant per weak
‘ auring o 16,2060 20,810
10 LGl of dry uastterfg) per plant per veck
during 32 to 46 Leb26 0a6
31 Iap wootb in co at harvest 27,060 31,990
12 oot spread ¢ at harvest é{uﬁﬁﬁ 27520
1& Lays required for flove 5.8 s‘g.
3% Hend dlanster in om at 85 12, .&
5 Graoin yield 4in g plant %.325 »
rhousand veight in g W7 250 .agg
;}.z mber of filled grains g&.mﬂ o7
b of mﬁm ray plant . .
%g ~obal mmber of g per 10??.&00 .
24 Straw yield in quintals per hectere 3% 30970
22 o4 in quintals per hectare [+ g.
g& Grain to strow ratio Ze #5959
o4l e 4in seod . 43,
295 Frotein percentage in seed » 18,42
26 L en percentage in stew at 60 dnys 0a87 de
27 idtrogen percentage in leaves at 60 days a.&ﬁ Qe
28 litrogen percentage in bead at 60 days 1.8 1.
23 Hitrogen percentage in seed at 88 deys a.%a 20
3 Jitrogen percesukage in aten at harvest Oe 63 O,
Hitrogen percentage in leaves at harvest DeH 0.6
L § en e in m&ﬁmt&w plant
parts other 8 at 0

&
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plant per wesk due to irrigation us against the 4Gl of 16,260
g per plant per week in ‘ne irrigntion' treatment during W6
to 60 doys after sowing, The wvalue for LG of dry uatter was
0,63%° per/plant week dus to irrigation appliscation, wvhile it
vas only 0,626 g per plant per week in 'no irrigation' treate
cent at 32 to 46 dnys after sowing., 7he tap root length was
inereased by 3,69 cu due to irrigotion over 'no irrigationt
treatpnent but the increase was not significont, Jhe nean
root spread was signdficantly bigher (31.06 en) due to irrie
gation treatuent as coupared to 27.52 cu in 'no irrigationt
treatuent. The mean mumler of duys required for filowering
verye significantly higher due to irrigation trectuent (67,12
days) a8 compared to that (65.83 days) due to 'mo irrigation'
troatment,

ihe head dimpetor wos significontly hiphor upto 13.38
e due to irrigotion treatpent as against 12,06 cu due to 'no
irrigation' treatment at 88 days. It 18 soon that the mean
grain veight per plant was 33.88 g dus to Lrripation treatment
as compared to 28,05 in 'mo irrigotion' treatment., The diff.
erence woo significant, 7Ihe mean thousand proin weight was
significantly higher upto 52,23 g due to irrigation applieation
as comparcd Lo 47.25 g in 'no irrigation' treatuent, IThe
filled grains per plant were not significantly iigrecsed due
to irrigation application while the unfilled nnd total mmber
of grain per plant were found to be significontly higher
(7779 and 12168,0 grains per head) respectively cue %o irrige~
tion spplication as coupared to that in 'no irrigotion'
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treatzent (680.0 and 1077,0 graine per bead reepeectivaly).

ahe mean grein yield, strow yield and total ofl yleald
per hectare as well as the grain to strav rutic, l.c. all the
attyibutes wvere significantly increased due o iprigation
troatnent over 'no irrigetion' trecatuent, IThe tean gealn
yield, straw yiald and total oil yield per hectare vas 17.21,
#3:97, 745 cuintals per hectare due to irrigotion as compared
to that 1%.03, 35.09 and 6,27 quintals per hectarc respectively
under 'mo irrdigation' treatment. Yhe gruin to strow ratio vas
also found to be significantly bigher due to irrig.tion (2,559)
over 'no irrigation' (2,496) treatment,

in respect of quality studies, the oll _ercontage vas
inoreased due to 'no irrigation' treatpent ovor irrigation
treatoent but the increase was not significont, iwoverse was
the cuse as regards to the protein percentoge in maunflowey
sged ( IC 6841l ). (he protein percentage was significantly
increcsed Gue to Arrigotion (18,142 per cent) oz compared to
that 4in 'no irrigation' (16,165 per cent) trectment. The chee
nical analysis of different plant carts for nitrogen percentage
at various atages, indicats the Ligher nityo;tu percentage due
to irrigation treatuwont as coupared to timt in ‘ao irrigation'
treatment. 4t 60 days after sowing, the nitrogen percentage in
sten, lsaves and head were 1,02, 2,520 and 1.957 per cent as
against, 0.875, 2,430 and 1,835 por cent respectively in 'no
irrigation' treatment., At 83 days, the secc analysis for
nitregen percentage indicate that, due to irrigotfon appliestion
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the nitrogen percentage vas much higher (2.223 per cent) in
sunflover secds (IC 684k) as coupared to that in 'no irriga-
tion' treatvemt (2,076 per cent),

At harvesting, the nitrogen pereentoge in sten, leaves,
reproductive plant parts other than seed and secd vere 0,45,
02637, 0,338 and 2,808 per cent dus irrigation troatment as
coupared to 0,373, 0.560, 0,273 and 2,587 per cont respective-
1y due to 'mo Arrigation’ treatment respectively.

ihus a glance at a Table 36 ruvealed that all the
attridutes nuvely, growth characters, growth Dunctions, deves
lopuental studies, yield contributory charnctor: and yields
vere significantly inoreased due to irrvigetion applisation as
conpared to that in 'no irrigation' trestment. iigwover, the
charocters nanely root length at harvest, nuw.ler of filled
graine per plant and oil percentage in sunflower seed (B¢
G8ilk) were not increcsad sigificantly due to iryrigation.

It should be noted that the wmean velues of g1l the
atitributes presented iz Table 36 as the eficets of 'no irriga-
tion' treatwent are emerged of averuge of 25 amd 50 kg altro-
gen application per heotare under 'no irrig:tion' treatment,
vhile those effects of irrigation treatment ore cuerged of
average of 29, 50, 75 and 100 kg nitrogen per hectars with
003 W' and 0,6 WUF trcatuoent. Thus the coiparison is in
between the groups i.e, 25 aad 50 kg nityogen per hectare
undsr 'no irrigation’ with 2%, 50, 79 and 100 !y nitrogen
under irrigation treatuents., 43 a result of grous comparison
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a8 described above, the effects of irrigation treattent on
all attritutes napely growth characters, grovth funetlon,
developrentel studies, yledd contributory choractors and
yields werc doninated by the inelusion of highor desesundes
irrigated condition as compared to lower doses with 'no
irrigation' treatoent.

e ifieel of nitxagen @

An axtroet of the relevant data on grovth, yield
contributory charscters,yield and quality of sunflower ( LC
68l ) alongwith nitrogen perceatage in difforent plant
parts at various growth stoges as affected by nitrogen feor-
tilisation with and without irrigatio: are proscnted in
Table 37 with a view to svaluate the effects of nitrogen
fertilization under varying conditions,

It iz seen from Toble 37 that nitrogen fortilisation
of sunflower was reflected on growth, yield coutributory
charecters, yield, quality and nitrogen perceatage in plant
parts. The growth charastess namely, plant height, plant
spread, sten dicoeter, fumctional leaf muwber, ieaf ares, dry
matier per plant were enhanced significomtly by application
of nitrogen. <he vegotative grogwih was alow in tho beginning,
ihe yesponse to second dose over first was vory oarkedly.
kith further addition of 25 kg nitrogen per hectars ( i.e,

75 kg «/ha,, these character no doubt showed increcse in
their values than that due to preccecding Jower doze of nitroger
{1.8¢ 50 kg nitrogen) per hectare, btut magnitude of response
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in individuel character was not to the extent os cheerved
dug to first increnentel dose, Ihe vean maximm haight due
to 100 kg nitrogen application per hectare and that due to
the lovest level were 176,56 ox and 13,40 . per plant
rospectively. 7hess results are in confiruity with those
obaerved by lLassey (1971).

ibe lsaf ares per plat and leaf nucber bas Leen cons
gidered to Le relieble index of crop respokse to foytiliser
sppliication, ibe leaf mmber and ieaf ares or plant and
cousequantly, tho leal arva indiccs observed in iho present
imwestigation are intreased significontly hy oitsogon applie
cation., ihe inorease was observed with each ingrcase in the
dose of nitrogen from 25 to 100 kg per bectarc.

it 1s to be oted that the leal muber and leal ayea
veére uitimately responsible for waking the foliaze size of
the orop. These were affeoted by nitregen applisation,theredby
indicating supsrior growth with each highsr level of nitrogen
over its corrcsponding lower level of nitiocen. ihe vigorous
grovil wade by the plant dus to nitrogen applisation reflected
in ingreased dry matier production pey plant, Ihis incressed
dry matter production is responsible for increcced yield with
the incyeased dose of altrogen,

sitrogen fertilisntion to sunfiower not ounly fuvoured
in stinulating vegetative growth, but also cuhanced the erop
yield. With a viev tofhrow more light on effcets of mitrogen
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foertilization, on dry tatier production, yield contributory
characterc, yield and quality of sunflower, it vas considered
vortivhile to scrutinize data wore thoroughly. <he relevant
data inforvation i# given in Iable 38.

4ablg 38 » An extract of relevant information e
cont inerease 4in the gmﬁh
¢haracters of sunflower (
hicher leval of nitrogen war itc lovor,

@E)

Pemntage :l.mmase due to

Ut rarticulars
oAor
t25
3 Dry uatier per plant 12,88
2 lisad dianeter G5
3 Grain ylcld per plamt 18453
& Jhousand grain weight 9439
5 g}m £led groins b
é W unfilled grains 757
7 ;gﬁ muber of graings per 10,07
8 Grain yield per hectare 2740
9 Strav yield per hectare 20\
10 041 yisld per hectare 22,00
11 041 percentage e37 *
12 ¥Frotein percontage 23.66

* Fercentaze degrease.

W a5

15,02
Dok
606
%52
7.72

12,19

1040

Le?3
S0 38
He00

3.93 ¢

4,76

2
i A

3.82
7.2
6426
3.62
7.9 *

3.59
O *

5407
748%
1,50
3.33 ¢
4405
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kwvidertly, the response of mitrogen to dry uatter
production was graded, 7IThe percent imgrocase in dry catter
production per plant vwas 12,88, 10,02 and 3402 due to 90, 75
and 100 kg nitrogen der 25, 50 and 99 kg nitro.cn per hect-
are respectively. Iihe diameter of head was also increased
by nitrogen fertilization. ihe pergent incroose in mmber of
£:11ed seed per plant was 14,34, 7.72 due to 50 ond 75 kg
nitrogen over 29 and 50 kg nitrogen level respociively. How-
over, there is reduction in percentace of filled seod of 7,40
per cent due to 100 kg nitrogen over 79 kg nitrogon applicoe
tion. The ingreace in filled seeds duwe Lo nitrogon fertili
zation was not significant, Jhe unfillied ond fotal mmber of
groins vere cignificantly inereased with incrcose in the dose
of nitrogen, except that there was decrence in total nuuber
of groins per head due to 100 kg nitrogen cover 79 g nitrogen
application per hectare,

&g discussed above, the significent iucrense in all
yicld contyibutory chamcter night have resulted into sigide
ficant inorcose in yield per hectore. The stod yikld was
significantly inoreesed upto 795 ki nitrogen applileation. Ihe
percentage Lnerecse in sded yleld was 27,40, 0,73 ond 5,07
due to 50, 75 and 100 kg nmitrogen over 25, 50 and 75 kg
aitrogen per heetare respectively.

ihe percentage inerease in strow yicld niso showed
some trend as that of seed yield, It is seen thot the oil
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yield vas significantly inerecsed upto 50 I mitrogenopplica-
tion per hectere, The percentapge increase in oil yield vas
22,00, 5.96 ond 1,50 per cent cdue to 50, 75 and 100 over 25,
50 and 79 kg nitrogen per hectare respectively. ULith 50, 79
and 100 kg nitrogen application per hectare, oil percentage
vas decrensed by %.37, 3.53 and 3,33 per cont over that of
25, 50 and 79 g nitrogen per hectare, ihe trond as regards
to the pyotein rercentage was difierent than thut obsexved
in oil percontage. 7he protein percentage woo inercased sie
caificantly and the percentage increase was 23.60, 4,78 and
4,05 due to 50, 7% and 100 kg nitrogen over 3u, 5C and 75 kg
nitrogen per hectare, ihe nitrogen percentage in different
plant parts was ldgher at 60 daye after souwing but it went on
decreasing vith advance, in the age of crop, iadicuating flow
of nitrogen frow ster: and leaves to the reproductive parts,
9 Effect of nitrogen withowk irxigotdon ¢

ivo levels of nitrogen vic, 25 and 50 &g nitrogen pey
hectare vere tried under unirrigated conditionc in oxder to
got additional information for optinum dose of nitrogen under
reinfed conditions, It may be noted that during the crop
grovth perdod, reinfall received was 188,8 r: vhich was quite
vell distrituted. A relevant information regording the effects
of nitrogen levels without irrigntion on growth, yield cone
tridbutory charccters, yield and quality are given in Table 37.

it waz observed thet growth of plant uoasured in tercs
of height, mmber of lsaves, stem dimmeter ves not affected
significantly, due to 50 kg nitrogen applicztion per hectare,
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as compared to 25 kg nitrogen per hectare wiith 'no irriges
tion' tyeatvent, However, other growth chaynctors nanely
plant spread, leaf areca and consequently lsaf arca index,
total 4ry ustier wers inorecsed significantly due %o 50 kg
aitrogen over 25 kg nitrogen applicction per hectore with
'no irrigation' treatment.

lioot apyead and root length wos also not afiocted
significamtly. Flowering pariod vas rouasined cope due to
50 ond 25 kg nitrogen appligcation per hecture. <bo grain
'yield per plant was sigmificantly bigher (31,02 g per plant)
dus to 50 kg nitrogen per hectare ae compayed Lo timt (25,09 g
per plant) dus to 25 g nitrogen ;€r hactare.

betalled serutinity of date in Iable 3¢ indicates that
the dry uatter production was 15.20 per cont wore due to 50
kg nitrogen vhen compared with that in 2% kp ndtrogen per
heotare. <he grein yield per plant was 23.63 per cent higher
dus to 50 kg nitrogen ower 25 kg nitryogen application per
hectore. The mumber of filled, unfilied aond totuls mumber of
graoins per plant were not affected significantly ond the pere
centage inocrease due to 50 kg nitregen wae (.96, 8,26, and
7.78 respsctively over 25 kg nitrogen per heckayo, ihe grain
yield per hectare dus to 50 kg nitrogen appiication wus 27,20
Per cent tore as compared to that in 25 kr nitroren appligation
vithout irrigation, Libe value for straw yield was 29,04 per
cent., However, this inerecse was not significant, .be ofl
yield per hectare vas 22,91 per cent higher <ue to 50 kg nd-
trogen over 25 kg nitrogen applicution per bectars without
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apblie 39 + An extract of relevant inforvation
centage ineresse in dry uattier yleld
%mmﬁmm kg gmmmh
r
with ‘no Arrigation’ ngnmw..

R T W AR GaweRGY R Ty W e

ingrecss due to

LT

o, Farticulars )Gkg over 25 kg iy/ha
N o WW&W& i Irxdsam
1 Iry satter per plent 15.20 12.88
2 lisad dianeter 6.70 6409
3 Grain yleld per plant 23.63 ig. N
% Thoucand gradn weight Ga92 9439
5 iumber of f4lled groin per plant LR ¢ Yoo
6 w of unfilled graine per De&C 757
7 %otal gradins per plant 778 10,07
& Grain yiadd per lwoctare 27 « 20 2740
9 ~traw yield per hectore 29.04 29,4
20 04l yield per Lectare 22.91 22,00
il 061l percentage e ¢ be37 *
iz Frotein percentage 2453 23,66

* Percentage decrecse

irrigation. In respect of quality studies, it voc observed
that ol percentage was reduced due to 50 kg uditregen as
compared to that in 25 g ndtrogen treatoent vith consequent
increase in the protein content of sunflower seed, Lowever,
the decrease in oil percaentage cdue to 50 ig nitrogsn applicatio:
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vas not sigmifisent while the incrense in protoin content of
sunflover seed was sigmificant due to 50 kg over 25 kg nityo-
gen application per hectare with 'no iprigution' troatument.

Thus 1% should be noted that with the rooelipt of
sufficient and well dlstributed roinfal), the groin yiedd of
sunflovwer and consequemtly the total oil yield  er hestare
vas significantly inereased with 50 kg nitroycn appligstion
under unirrigated condition, Ihese findings indlente that
there is scope for indreasing dose of nitrocen beyond 50 kg
per hestare, provided that there is sufficient and tinely
rainfull,

in order to see the comparative effecic of two lower
levels of nitrogen vis. 25 and 50 kg nltropca per LHectare
under irrigeted and uwndrrigated conditions, the relevant
data are given in Tshle 39,

ugrutinity at data in Table 39 indicate that percent.
age increcse in the yield contributory charagtors, yield and
guality of sunflover dus %o 50 kg nitrogen over 25 kg nitroe
cen per beetare with irrigation and vithout irrigotion vere
not éiffeyentially afiected (.able 39). This is dw to the
faot that the ruinfull received during whole croy growth
period wvas sufficicent in smount and vas well Qistriduted,
shese findings thus revesled that with the roooipt of suffiie
cient rainfall, application of irrigation woo not essential
in inereosing the yisld of sunflowver vhen fertilized upto
50 kg mitxogen per hectare.
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An investigation was carried out to study the " effects
of irrigations scheduled as per Water Use iactors under varying
conditions of nitrogen fertilization on growth, yield and
quality of sunflower ( Hellantbug annuug L. ) variety BC 6841l
in kharif season ", of 1973 at the Centrsl Cawmpus, lahatma
Phule Krishi Vidyapeeth Farm, Rahuri. The experiment wus cobn~
ducted with two irrigation schedules (0,3 and 0.6 Water Use
lactors) and four levels of nitrogen (25, 50, 75 and 100 kg
per hectare ), Additional two trectment combinations of 2% and
50 kg nitroge.. per hectare with 'no irrigation' treatment were
included. Ihe total treatwent coubinations, thus were ten., The
experinent vwas laid out in factorial. randomised block design
with thyree replications, As a basal application, 40 kg Paos
and 20 kg K,0 per hectare were applied at the tiuwe of sowing.
The dose of nltrogen was completely applied at the sowing time
in 'no irrigation' treatuent plots. For 0.3 WUl and 0,6 WUF
treatment plots, the nitrogen dose vas splited up, ITwo third
dose of nityrogen was applied at the time of soving in all irri.
gation plots. Hemaining one thigd dose was applied at 25 and
29 days after sowing in 0,3 and 0,6 WUF treatment plots res-
pectively. Ihe important findings are suwmariged below.

1. ihe receipt of rainfall (& mm) on 33rd day and (30 mm)
on 6lst day immediately after second and thivd irrigationsyes~
pectively, given as per 0,6 WUF schedule, played important role
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in meldng the irrigation treatments (0,3 WUF and 0,6 WUF)
ineffective, The reinfall (52 mm) received at 45 days, in
addition to that mentioned above was at right tiue i.,e. at
stayt of flowering and 20 and 23 mn at 72nd and 734 day
aftor sowing 1.0. at seed forwation, was also sufficient.

Thus, the timely, adequate and vell distributod rainfall
received during the investiganiion, was suffictent for noxmal
¢rop grovth., Dus to these conditions prevailed during lavesti.
gation, differences in most of the growth, yicld and quality
charocters of sunflower (EC 6841hk) dus to irrigation treatments
(3.0, 0.3 and 0,6 Water Use Fector) were not found to be
significant,

2, It vas however observed that the irrigation treatment
gave significant difference in growth, yield and juality of
sunflower (EC 69dh) as compared to that in 'mo irrigotion'
treatument, But it should be noted that 'no irrigotion' Vs,
irrigation was the group comparison and the higher levels of
nityogen included in the Jater group of treatwent dominated
the effects of irrigetion treatment over 'np irrigation' treabe
ment. If the group comparison was found to be signifieant
then the further object, aimed at, was to find ocut the treat.
ment, giving significant results within the respective growp.
3. It has Deen cbegrved that the differences in all the
growih characters suph as plant height, plant spread, functional
deaf number and consequantly leaf area, etc, were found to be
affected significantly due to levels of nitrogen, ihe significan
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increased grovth due to graded levels of nitrogen was reflscted
in production of increased dry watier, Ultimately, the grain
yisld per plant, thousand grain veight, mwber of unfilled and
total muber of grains per plant incressed significantly with
the increase in lwwel of nitrogen except that the ramber of
£1lled grain per plant vere not affected s nificantly due to
dsvels of nitrogen, The days required for fiovering were in.
creased signifioantly with the insrease in levels of nitrogen
application., The tap root length was not affected but root
spread was significantly degreased with the increaze in levels
of nitrogen spplication., Thus, nitregen fertilization to
sunflover ( EC 68414 ) was bensficisl and produced higher grain
yield, strav yleld and oil yisld per hectare significantly. The
sesd yield wes significantly increased upto 75 kg nitrogsn
application per hectare., The oil percentage significently
docreased with the increase in levels of nityogen upto 79 kg
per hectare, lLowever, oil yiseld in quintals per hectare ine
creased significantly upte 50 kg nitrogen application per
hectare only. Frotein pereentage in sunflower soed intreased
significantly vith the intrease in levels of nitrogen appiie
cation upto 100 kg per hectare, Zhus, the protein pexcentage
ingreased vhile the oil percentage deereased vith the inerease
in levels of nitrogen application,

Iy It wos observed that rmitrogen fertilisation at the rate
of 50 kg per hectare with 'no irrigation' trectment gave signl-
ficant inerease in all the growth attridutes namely plant
height, plant spread, leaf area and dry matter per plant as
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compared to those at the rate of 25 kg nitrogen per hectars,
The tap root length was not affected due to these two lsvels
of nitrogen viz, 25 and 50 kg per hectare. The mumber of days
required for flowering was not affected due to imorecsed ni-
trogen fertilization in 'no irrvigation' treatment. The root
spread vas also not found to be affected, As regards the
yield contributory characters, the grain yield per plant vas
increased significantly by 50 kg nitrogen aver 25 kg nitrogen
without irrigation, However, other characters, nopaely thousand
grain veight, mmber of filled, unfilled and total mmwbder of
gredins per plant were not affected due to 50 kg nitrogen over
2% kg nitrogen application per hectare, Other yisld contribu.
tory characters, namely seed yield and oil yicld per hectare
were significantly inorsased due to 50 kg nitrogen per hectare
over 25 kg nitrogen pey bectaye without irrigation, 7The straw
yisld was rot affected, but the grain to strav ratio was signi-
ficantly inereased due to 50 kg nitrogen over 25 kg nitrogen
application per hectare without irrigation,

The oil percentage wes not significantly afiected but
protein percentage was significantly inoreased with the 50 Xkg
nitrogen over 25 kg nitrogen application per hectare without
irrigatian.

In respect of nitrogen percentage in different plant
parts of sunflower, leaf was the richest in nitrogen content
among all the plant parts at 60 days after sowing. At harvest
the nitrogen percentage was reduced fyem all plant parts i.e,
sten and leaves and the seed vas the richest in nitrogen content,
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It can be said that with the receipt of sufficient
and well distributed rainfall, application of 50 kg nitrogen
per hectare with 'no irrigation' gave significently higher
yields and there is soope for increasing the dose of nityogen
beyond 50 kg to get additional higher ylelds,

Thus, it tay be said that undsr sufficiont ond well
distributed rainfall conditions, supplementary irrigation is
not necessarxy to sunflcower. 7The seed yield of sunflower
increaned by 79 kg mitrogen spplication per hectare, while
the oil yisld incyessed anly by 50 kg nitrogen spplication
per hectars. When irrigation is not given and the rainfall
1s satisfactory, nityogen application to the extent of 50 kg
per hectare is advantagecus, A4As these findings ave chtained
for one season these treatments should be trisd for soue more
season in oxder to confim the results.
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