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CHAPTER I 
INTRODUTION 



ÇŁ¡áJ¾ŁS X 

tuαilov©r vhłdtt i s popularly called »e * i¿uvαjmÉgii'f 

be* hmn &mn for ofüβBeαtei purpose å» Ŵ© past. It's use 

as an oilseed crop höw&nτ was ßot coE£»fiìy lawni In Ii¾îta, 

^m£Łoinr C Iĥi¾ijsrtl¾ii flflffiöÄ Ł* ) a native of aertfe ^βriea 
ic new the inportaŵ oilβeeä crop of the ¾orlû aad i t s Intøo» 

αueUon eε a cultivated oile©od crop in ndjø, đafcøs back to 

ui eβŵy as 1916 i» ì^baraβiitrQ eßd łŷĵfe ia ¾asilmOu. ïħe 
Yβoβnt ïeviv¾Ŭ of interest in this crop is partly OUÖ to tb© 

roOuction i» production of groundnut oi l per Is®etoe© In mxψ 
states of India oná partly due to Intro uŵiou or ligfc oi l 

ylβldJUc varieties was U«fe«ϋ«h« Tims l%& cultivation i s 
tailing foot to India, It i s βecoftå oiuy to cro¾¡¾Ŭaŵ as i t 

supplies X%* per c©ßt of tbe total edible voßotabl© oi l pro-

du¢tioo of t¡&6 w©rXŬ ( ¿xotter asà tlvon XÇ7D. &• world'D 

firøerε aøtr devote øoεie 9*2 l ü U o n hectare*; to εun£Uiier 
hìcb is 20 pmt cent s¡ore thaa that in l£oĉ» ¿ilthouβb the 

ϋ«¡**»*u* s t i l l produce the lioac chare vitfe 52 P©* ©eat, the 

Somem Xn other countries have ii¾roaeoü their cîmrs free 

3£ to **β per cent εinco 1966. Argentina iø Φe aecoaα largest 
{.rower of tttU crop in the World ( hœtmm mā ï̂¾rreus W ) , 

*otcu area uwuor rsuπilc^or in different ©ta<*eε of ZnđiA was 
333 thousand ħeet¾r©e In 1971*72* 

Ł*«iaβtfβr seed o i l , a l i ŵ t yellow colour, i s veU 

εuited řor vm as εalad assà ooettA&£ oil§ &»& łŁ̂¾Qñ hydrogeae-

teây i t ic used in s¾uřgarine fat. It ic fci£İ2 ÍB poly-



unsaturated £αfetgr aeldε. I t eetstαln® 9 to 12 per coxít of 

Gaturatoα fatty acitic, 60 to ®5 pøτ cent lincueic αcidf 2*f 
to 31 per ©oat oleic add vlth Iodine mfeer ranging from 
125 to 136. etmtlowor ββ©d i s highly mitrltiouö containing 

about ao per cent protein, ko per cent βisï¾ŵfdratö and 35 

to ½O per cent vegetable oi l and associated viäh very tiïφ 
coloroíic vαluo. ife* eonßUŁiption of thlε o i l de®§ not in* 
crease th© cholesterol in faiŁan bleed and hone© sanHovβr 
o i l is good for immn conotfaptlon. ^unílot'or o i l i s also 

« rich source of vita©åa *B< complex 

Sunflower i s photo-insensitivo crop end mm be grevn 

in any season of the yejar* feeing ebort dnf&tlon crop, i t ean 

be very vei l suited In tho eailtiplo-cropplnc; preerattβ* 
Unilever responds very vei l to irrigation as i t 4© ïãφâş 
sensitive to coil ooißturö stress waring tħe c^ovtb period 
froci Hovering to groin development* ă&m9 adequate moisture 
supply at @eving i s niduy doeirable and εzψ warrant prβ-
sowing irrigation i f tho rainfall is net cuf£Łeiαnt* Higher 
yields of εußílö¾řer em be obtained by the application of 
artificial fertili&ere end vi¾to the timelyt aúc--:uuto tŵiεturβ 
supply from soi l . 

¿«eeatŵ work tūl oyer t&β world has now proved that 
MteerelogleεŬ footers ore the prissory det¢rcâJrøats of water 

need© of erope* £toe ovαpotrαnepirαtion by epee¿oe i s a 

physical prooõßc end inreliree conversion of water into vapour 

βfcicħ rciquiro¿ĩ energy* Shi® onorcy iß received f¾e© εun and 
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wlîώ, ¾lw®ő of evapotrαneplratloa by crop * pXaî¡t nan there­

fore be βetiîmtöcl JTFOEI the wβatħor data, in tbl* mm concept» 
voter losε tβ governed priεìarily % i»ŵto©f©lőßiea¡L parwetβf® 

cc¡¾¾rε $ĩi@ c¡ôil completely aad i s esteasivc end also in active 

growth βtaßβ* 

lor ©e¾lnation of water use by crop plants but tfeer* are βose 
Uji&¼tiβRβ *uβ» as neoá for precision ćtøvtecŁ, technical ¡motf 

tooirt etc. &>r using thee© foitavOûe. âop»αfclgr, e«v«iaλ typee of 
waporiDβtûTs vħlŵ integrate al l Ï&« Mfcø¢voŬøeleal el©tænto 

cau¾ißg evaporation of water are b¢ìog tried as tool tor est ì -

ĩ-atiπg the water lo»β by plaαte. 
^atŵαiîßl (1965) indicated that; as the evaporation rates 

free ü*£# standard op®B pan ©vaporl¾Qfcer were fory cloβo to 
tbe cons¾aptlre U¢Q of water by crop plant, pea ©raporiiaβter 
m$φ% serve m a b©tt¢r guide for ββtiaatioa &í water needs 

of crop. ühaRύä fifc *¿ Cłφtø) β¾L®βtèed tfeat the uee of ceree-

aod evapericeter with suitable n@«ü ε l ŵ t bo ψsum&&* tβoXt 

for dir¾fct ©ßtiεiatioa of water Im® by erop plant for schedu­
ling irrigatioa. 

As a result of bettor understanding of tb©sc í i ad te s , 

tîH* concept of water nee factor i s employed in t&¢ present 

lifro®tü»tâoii* Water Uee ¿ actor i s tbe ratio of tHe actual 

water empe»tfaaøplfed by tfce crop and the IOŁC of water duo 
to evaporation free U«6« βt&aâard open pen β^aporipotor 
( vith wire αei¡h ) , 
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based ©a tî¾sεβ pr inc ip le an łnfwtl£αfcloa vlth ton 
twmä®mfà m^im%$m» co»pri£ìlαG of migfrtftoa ¾smt»ealMi 

**«•* ïło iffifβlton^§*3 Water Use I ctor» 0.6 Uatw ŵ© -

I actor aaâ nitrogen levels VÌD.» ¾'f 501 75 a»â 100 ¾ . p©r 

hectare vac carrieä out at the uaìn o¢aupuε, ¡../l¡αti-.Q ¿JÏUIÔ 

ttliaftl Viđs¾peeth Jejaf itafcuri, 

Ifø Daia objectives of this investigation wore aβ 

i ) *© etuαy the effects of ŝă£t®mM i m g a u o n 
scheduler ( aeootαiαg to ^ater y©e I acton ) ou crown, yiβ34 
and (łuûlity of íîunilc¾rer ( GV fíG β&tik }. 

11} '¿© cot¿pare the effects of no irrlß&tl©îì Vβ irriga­
tion on £xwth,yl«ld mid quality of sunflower during ¾gxlf 

season, 

111) ïo evaluate tte ®ffe©tæ of gnul&â levels of nitrogen 

¾å¾to and without irrigation. 

iv) So atu¢r the effects of interaction irrigation x 

nltrogon levels, ea tbo gro¾ítħ yield and quality ®f sunflower. 
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OiAP£bU II 

tta£Utftr as a mûMmt®Ŭ o i l seod es»p is αβtly intro-
âsaeβâ to Ií¾üa, aad It dates back, to as βaŵ^ as I9I6 in M¿bft» 

yaŵlwa c*nđ 1 9 ^ in tmilmmi* ìkmøψurę tbe å»©βafβïł w¢srtδ in 
a£rβ&o&tøO. aspect is rather ueagro, in India* 1'ht literature 

on research v/ork carried out on aunílowβr in tøretøi countries 

i s av&liabXo, ïb© relevant literature on tblβ estop is reviβv©α 
in bii®f i s this chapter* 

iŵnβa and ültea» (lc/>'9>* εtatcu that irrigation sħ©uid 
be Given during Um criticcűL pfaasoe of cro¾ŵt lively ħeaáV 
f»XŁαtion» íloweriug and e©ed f oit^αtioa. ¿ł» αuouπt of water 
applied ranged fro¢i 1200-1800 ear per hectare according to 

we&tber. Nicola© sfe ß¿. C195@>t ŵ§©fiřeα tfeαt vfeβn period of 
head formation and novating i s coincides vitfe abundant rain­
fal l toe yield of sunflower eeed imø inβrøŬßβd» ^acallo and 
¿ŵüri£uoε, (I963) reported that the ®un£Łover vm & procdBine 
crop for Spain* in fertile soil îiad&r at least ^00-600 tn 

rainfall or under irrigation in loco fertile ; oi l ¾ŵen mβ-em 
were cooler* 

Vasiliu and i-ogûtiireanu (i960) reported that the E¡ean 

daily water consumption bar euαflover was 1-2 æ* in ¿prU9 

2.2-2*6 cm* in fcayf 5.0-5*2 «*, in «hmet ½-*ê»5»l tsu in July 

and 2,8-3.1 e©# in «uφiett at iundulae. Wfcil© conducting the 
©spβrteent on drought resistance of similθworµ irĵol jâ ûl . 
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(1969 )§ found ŵat drought Incucod durü¾ vecetative grøtrtfe 

p®rioÄ was least detrtoontal to qualitative a&á iuaettitatir© 

ylβldε, affecting only grβtrtìi proc©sß, Droαcbt Induced at 
antħβεls period proved to be the Best detri£ŵ¿tai, cm^ing 

í'lsiüficant yield decreaoe by forcing SŁSII answer of flowers, 
tout partial fertilisation, Be further added tïs&t dï¾ugħt 
induced at ßβcd-fostmtion, resulteu in ħigb number of flower 
arid ®eeđe áw©iopod but fill ing process was eta^¡mteâ and ttol» 

mm ěm to fact that a great part of leaf area woe dried out* 
fereteraatje and l÷ell©nbach (1970) reported from trial 

v¿tb two cultirar that on üg¾t ©eü®t ivrlcαtleii wm not 
required iα vat y©axε tout to 4ry yeawf one early irrigation, 
i f tee vatür table VJOS less than two ©etere deep anâ one early 

Irrigation and second at flowering, i f water table nm @ore 

than two εeter deep. On heavy and deep s o u mmmsm succe-
ßøive irrigations were icRroluabie la dry βe&ß©» lor sunflower. 

íŵŵay ÄŁ £¡U CI971) 1 f©uaá t î»t total ©oneweştiT© use vaβ 9** 
on and moisture use efficiency ira@ 3.3 % &må per » for em-

flower in liajaetan as against m»ieture use efficiency of 1,6 

ϋg eeeé¼per cm and 1*9 kg βeeds/in for erouadout and. t i l 
respectively at ¿íaĵaøtao* 

l i t W3lôAjyLJÄåâi^^ * 

VUcic ü Ä» (1965) reported that cprin¡αor irrigation 
åüereæeû the inf©ctiα¡ü of sunflower by iá¢dfeo.-¿a žsi¾âaaŵlf 

imMßå& Şmå£äêM. and §jŵârgt&¾fc kLfeŵçtOô, to ©uŵ m 

extent ftet treatment adversely affected the yield end quality 
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of sunflower i®ed» m lurt>ħcr otatod that furs¾¡*; irrigation 

Isas lltU.0 effect on â|i9aM ìacidβncō and iqpi»rβd yield and 
çwutgr ©f mm&mm seed. 

At fcfa&la and ¿ undulao, sunflower was irrigated at 70 

par cent tmã 50 per ©oat available tŵistur¾ a»d at ¢apituHuEi 

formation, seed formation when mm than 30 ; or eont of αvailα-
bl¢ ctoleture retrained* Froc¿ above experiment Vαo i l l i i and 

ĉ-Hgrdrsanu {196G) reported that yield of 70 per oo»t aad ÿö 

per eeafe svεOIítöje coil εoisture treatment aad i n a c t i o n at 
capltalXUB and seed f ieatâoα stages were 3 . ^ , 3*êíř aad 3.61 
tons of seed pm hectare m af&iα®t 2*7$ %®m ©f mia£Xove? 
εe©d per hectare l » W i»¾^tlŵł1 plot* MUX® con&ictlng 
field trials vitłi sunflower, culfcivar perβdovil; and i**fâav4*¾ef 

wαteon, ì yfcre (I970) found that the average εood yield of 
eyuiflβw©r «æ 2225 and 1600 lbs per acre re cpeetivαlyf et®a 
though the aminfal¾ between ccfc'ii¾ and harvesting was ©a¾r 

six Inches, n̂nonytaous (1972) reported that ufeea single irri-

göU¡on given at beginning of the flowering* resulted in giving 

slçnlficantly higher yield of ®wđXmmr to îłŵ exteifc of 1$«2$ 

quintals 1 or hectare as against 13 »½ quint* αc per hectare in 
no irrigatá©ii' plot and I t wa* aβ effective as two irrigation 
given at S-4 leaf stage and flβtrø&Qg, three ifslgαt&øαi given 
at §«4 loaf βtag©t f leering and at pod flìlin¢» 

l«3 èlf¢ŵt.gjuuu^i;>¿t,iπn, oa oiwđJttautfL&»α<*ag 1 

¾repao®v (I952) stated that protein content and other 

qualitative characteristics of sunflower εood &ueiuated 
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groatβly a@p@gMtifi$ iφ¢a włMNhe? tl» crop was irrigated or 

ilr¿ol fiĵt a¿» (1969) reported that '"lion droucbt waa 

iaäuαtd at ®mu formation, a M # nuíib©r of f&ctfβr ìi©aΦαnd 
Ê®iŵwar® derolopoü but fllliisg process vac ßta$αato4 giving 
hlφ. percentage of û&pty aβ©4ε sod low protelii eoutatit aoŬ 

tills was ðue to fact that great part of leaf area was dried 

out. 

1131a âU t 

ïrôpacβy (lβ$2) et&ted that o i l corŵ.r;t aöâ otber qua­

l itative cbarr¿cteriεtiCŁ of εunílovvor εβeû J¾ß^αat©Ŭ greatβl¿ 

dθpftiìdii'ig on wíìöUìer the crop Mas irrigated or aot* ïfcβ resu­
lt© obtained, revealed tbat o i l Iron irrigator vcrl@ti*β had 
ħi¿&er 1Ŵ41ΏŴ suiuber and inereaeeu olei£ acid* 

i»âMuaßklt (I96I) reported that water cup¡αy vaβ a 
critical factor for o i l foliation p®jriiβular¾r In Uie period 

betvβea flower foxiβatlon ŨSA îtiXl rlpeβlsg of coca. Pirjol 
£fc al* (1969) reported that when dr©ucfct was S«uis©d at seed 
formation a hlgto nucbor of Hower bead and cecü wore developed 

but fttllag process was stagnated* giving t&φ pere®tŵagβ of 
eepty seed, aaá low o i l content and tlilβ was Oue to faet that 
groat part of loaf area was dried out* 

2 è t t tø . ø¿ îUĴ»eW» Î 

atin ¿¿ßiŵ Î 

-αlαgûûiïu and irtstavu (1966), observed i¾o laβrease lα 
bβlĉbt of mmnm¢r by application of aε^oiiiifc- nitrate* 
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w©mea and Àaxar ClfêÇύ reported tbaft appusation ©f 200 kg 
moε&ti£¿ nitrate joy kg ©In&t© cup®? pħoepłmte and ĩSö kg of 

muriate of p©taß» per ììβctare resulted in laűucod vegetative 
grOWtJb ø f OUÏĩl'lOVÖÏ1. 

v,t,ðvokiεoa (19?0> observed an increased c»oftfgi of sna» 
ilover by 30»M) per cent vitn adäed nitrogen and idiospfeate 
on clay-xoiiŁ soil* iŵ§sβy (19?U found tfcafct ½e replication 
of J>é kg •* P®* fcβetare to sunflower inerease¿ plant lieignt by 

U ens over oontiol* 

- őernea œá i'βfβr Clfôf) stated that toy application of 

20 tone of I «X«L# 250 kg of ;:lrclo ε«pβr pħ®epimt© to sunflower 
at sowing increased the a¾ŵer of leaves βicaiJri¢&atly per 

plant oyer vise control* Ga½œsl (I969) reported ttafc the 

fertiliser treatments sicnificantlv i¿»r©aß©£ loaf area of 

sunflower* 

asii3 H | « ßλrtL Ï 

, iŵ»e©y (1971) observed in field trial vith sisnflover 

tnat $o ï¾ .« per neetαre increased tne stex* diameter by k- urn 
as compared to control, iåigfeer doses of ai¾rβ£©n «er© fotaad 
ineffective in increasing the etes dia&eter of εunfit©wer* 

Golgorøl (I969) observed significant Increase in flower 

head dla©θter wlttt increasing rate of nitrogen qpto 110 kg U 
j^t noβtare and pħospnatβ and potassium upto 220 kg per hectare 
applied to sanflower, ^ultivar -dsliavardai and . crcűbvik, 
¿.assey (19?D stated that there was an increase of flower head 
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diûs&ôter by 2.2 em vltfe enUβfttton of 5© fc¢ -* p#r beetare 

over control. 

üeraea anu 'Xarar (1969) reported tbat tbe application 

of 20 tone of i #¥•**» ana 150 fcg frtJper-ptoospiiiwo pβ* hectare 
to sunHöwer at sowing lncrβae©d tħo velgit of &mu per head, 
( Cultirar Vnüjaiì£ 3931 ), i*aβß©y C1971) reported in field 
fcrjuas on sunflower tbat 56 łsg ^ per hectare increased seed 
vel¢bt by 17,79 gcï per fceađ as corøpareŬ to co.trcα. 
ante áX»mmŁßßm^Mãúi * 

¿ iŁoαeiilt ÍI96I) reported tb&t absolute &©©& v¢igħt 
aÐÔ bepce tfce yield wac increased by αltrteea ŵr¾tlt¾ati¢i¾» 

Oersea aad tor&ψ U969} observed significant å»sr®aβe in 
thousand ®eed weight of βun£lov¢r ( c#V. Vcil&iE 093D by 

application of 20 ton© of ¥'»¥•&• nsâ 150 &g siφs£kφtooepfcftte 
per beetare. 

1 αes©y (I97D stated that qppaieatton of 5£> ¾ i» P r̂ 

beetare increased seed weight by 1#9 β per 310 seeds as 
compared to control. 

xαr¿a¾ïuk (1051) reported that eunflo¾¢y seed yield 

wore 21*03 centres per beetare o n ü π ; αaairod plot as OOB» 

pared to 1%9& centres per hectare 00 uαsaBiirea plot (1 centre* 
100 leg)* -iDaneliit (296I) obtained significant increased yield 
of εuaíl©wer with application of nitregeα m cot-pared to control* 
la the íieiα trial carried out by Here (1ŞĈ6> the yield of 

suöílαwar varied from 19.70 quintals to 28.70 -;;uâü^lc per 



hectare* be farther eosenř®d thai eli&ate αf£eβted th* yield 
of sunflower βeed »ore than aid Hie fertiliser. Onjjfe Cbβrŵo 

(X966) reported that the application of 320 fcß , 120 kg 1^5 

per hectare to βun£Ueier increased seed yield sigalfîŁeaat¾r 

over control. ¡ oehv (1969) observed that ŵp¢tiemfci¡©ö of 120 
îi îsg L per hectare resulted la increased yield fro© 23»? kg per 

hectare on un-anured soil to 2e*l h kg per Loct¿irβ on manured 
sou* 

¿»lnel» s& a¿U (1970) reported that application of ½G kg 

.- per hectare resulted in laereaslng the yiold at sunflower 

seed siGnificaatlÿ of 30.29 quintals per heofcedee as compared 

to 21.^3 quintal® per heetare in eoŵroll®d plot* ĥ©rea¿s 80 

kg ü per hectare did aot differ either from *c teg J or 120 kg 

J per hector© C <¿¥» īeredovil£ ) . i-obinεon (1971) observed that 
75 or 150 Hg - per hectare foiled to inereeeo the yield of εuii-
flower on fertile s i l t 1cm. soi l . Umm$ O£røD found that 

application of ^6 kg a per hectare increased ©cod yield by 

6i>'3 kß offer control, and that so further inero&se ¾aβ eoserred 
from addlttofsal nitrogen* While co¿-ìductiiíß the solution cul~ 

ture expβitüeofc oa sunflower, woic *¿ je¿» (1972) applied 4-12 

ε©g l»ü, per l i tre solution to the plant either upto íloveriαg 
or seed oatiirity* £hβy observed that ¿î given until flowering 

resulted in seed, yield of 18*** $a per plant vifcfc ** ¾ ao, ^vt 

l i t re solution and 66*9 gt. of εecú per plant due to application 

of 12 tte *ŵ~ per l i tre solution. ïhey further reported that 

there %?ere an increase in seed yields upto Zì*7 αad ?2*3 m 
for ¼- rseg ¿*¿- and 12 ueg «-G- per l i tre solution respectively 
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¾ħ¢a the i¾* na© given until ®e©ê maturity, ine ea»æial 
©speriπente were conducted by Urn MX India wo-orüiimted 
^search rrojeβt of ^un£Lover, £dβraj ( I½Ü. ) at .^ricuX-
tuï¾a l&ïï¢ùJĚvh station* ŁigraJt í¿ara&t uadĩiii¾loj, ¾Lpbad, 
Jŵłga©n and öołłege of Agriculture, Ürulia and ¾O&apar. It 
WUC observed that no significant differences la grain yield 
wore ‡ffiftirarâ úm to tbe application of 25, 5í> and 75 &g lĵ 

per bβetare ever control at Digrcy and abulia w i l e at ülpbad, 
Jalga©a end ¿¾sŬi»pur ttoe above levels proved to be effecting 
by producing significantly MgħeT yields of grain over control, 
At Eared* grain yield of mmílower increased vitb if»rea®e in 
levels of Mtrog©ß ŵü® at ŵŵiåìglaj e l l tĩ.c Imúl» tried 
were significantly superior ovor control but no eløBUüDβαt 
difference in grain yield between 25 and 50 fcc ̂  P®? nectar© 
was obtained (Anønyaøuø loyi»). 

In a¿x»tber experlïs®nt ootttaBtftd by t&β aûove project 
at Digraĵ , -eur and lOona ¢ ioiìarasbtrα¿ i t line observed 
tbat no sì^iificoπt difference in grain yield of εwπ£Lσwβr 
was obtained with the application of 25 to 50 fcc a per hectare 
over eentrol ¾rbiie at *oona,tbe inerβased levels of nitrogen 
l«e« 25 ®®à 50 ÎĨG per hectare ħas given εisnifieüβtly superior 
yield over no application of nitrogen ζ Anonymus 197^ )* 
2*3 ižžažžLJ¾l.A&aōgsa.fm fiinmiar j¾Oiæaaai¾¾r * 

2*3sl £røfceiß * 
Investigating vith tħ© elite seedε of @iaaílø¥β? Uutivar 

jeranjiβjte S t £aranetåi£ (If51) found tbat in h ¿ - ©anured 
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plot the seed vww of better ąuaüty than unùonureâ plot, 
î¿İ@anβfeİt ( l ŵ ) reported that ü fertilisers lead to increase 

in protein content of su..flö¾*¢r ©eeâ, õaisto wbonUo (I966) 

stated that application of 120 Isg ¿J an® 120 ϋß - 2 .̂  per heet-

ar® to sunilower resulted in increasing the pTotoin content 

of β064« vŵic *£ ¢α. (1972) reported fro© solution culture 
experiment tliat protein content of seed increased upto 37»9 per cen 
of dry seoα with both increased ßυ- appüoatlea and increased 
porloa of application by ½ eg of **u given until Hovering* 

^iŁanε¿αt (¾Ŵ) reported that i* fertilisation lead to 

reduction in the o i l content of sunflover aecU. , era (I966) 

concluded that the climate ařfeoted the o i l eoatent of seed 
mere than did the fertiliser application* ualβb Oioakw (l£Ŵ) 

stated that application of 120 ¾g ¿ and 120 I¾ . s ^ decreased 

the o i l content¿sunllo¾er seed* ömoT (19ĈC; reported that 

nitrogen alone reduced the o i l content of ŰQOÜ eunflover. 
^'yakov (I969) observed in pot trial and field trial 

that nitrogen utilisation by sunflower plant for oi l formation 
at early stage of developc¡eπt originated from st¢L and from 

ageing lower loaves but not free actively gre¾'l»s upper loaves. 

lm further ®dâ@d that the cultivαr with low o i l content have 
the upper leaves aore longer than those cultiv&r with high o i l 
content. 

It has been observed by ìoefcr (1969; that the application 

of 120 kg k per hectare resulted in reducing o i l ^ereentag* 

upto ¥*,8 per cent as against **7.9 per cent in ua αnured seeds OÍ 
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©Uftfløtfer» ìm further aáâ§Ŭ that total oi l yielOs v«w 11.5 

» i¡g per hectare in unmatured sunflower plot as against II.69 

n kg per hectare vt¡®a crop was isanureü vitfc 120 ĩsg - per ħβct-
are. Fi©o the field trials with VbUnlk 8931^ Cornea and 
ttamr. U r ø ) stated that the application of 200 &g wm&m 

nitruwe cűŵ¾witb 300 kg super phosphate and 120 kg *ÿ» per 

hectare increased the ni l production, while e©iŵieting solu­

tion culture experiment with eunflower, Cole *& A # U972) 

ŵ®eweâ reduction in o i l content byboŵ ìœmmΦå ¡io, appli­

cation and period of application, ¿'he reduction la o i l vaβ 
from 62.8 per coat in h m u^ application until flowering to 
kŞmO per ceat in 12 eg ŵ¾ β¾Ŭl¢mti©n until ceod uaturatiαn. 
?*3«3 9Xk ¾ñŵ PJPtβiií 1 

increase in protein content with consequent reduction in oi l 

coiïtent of sunflower seed, ©saw cas©ŵ© CL968) stated that 

application of 120 &g - and 120 i¾ r^υ- per hectare to sua* 
Slower resulted in increasing the protein contents of seed 
out decreased the o i l content of teed. 

^oic i t âl« (1972) conducted a solution culture βi¡ŵ-

riε¡e»t with stt. Hover and he observed that UJC protein oonteiit 

of seed increased, by both Increased l»o- application and period 

of application. Tim increase vac upto 37*9 p©y cc. t of dry 

seed by the application of ¼ mg of fio, until Holering but the 

o i l content was reduced frets 62*8 per cent in h eg u>~ given 

until Hovering to **$«ø per cent in 12 sg :*L- application until 

seed saturation* 



3*1 k&ftfct..af. te£%&áám»Mé>j&X%mi^.9&^mm * 
K'arr©ß (İ966) &t üWiiUαiicola (Australia} Šβm¡á that 

tòô levelß of liAB for s»nfløìí®jř at wider ßp»ing ¾ltß eon* 
Halting water and nutrient obtained was a«OŞ fí& p¢r <*a5 per 
us«k in clear vβ&fcħβr of ©id sta»o»r* I¿llic (lyύy J obs©rv©ü 

that tbβ sunflower eulfciyar VaUntis 93M? when groim at the 
rat® of j£Oöö plontε per hectare wltħ three üvâßöti&a regis® 
and Ŵ**« fates of 3 £ K , ŵe αpt&na lirlgαtlβa mµlseeaate 
wore £-ð £äppü¢c.tioxiß o&eh of 600*700 eP per iì©ŵr©» ünđor 

such oondifcioas tå» crop const*aed ?0-aoo ©3 water par hundred 

kg seed of wħi¢ħ 20-30 par cent mm eγapeieteu in ílrst» ½£~60 

por cont in the second and 20-25 per cent in the final and 

tliird ©rapping *βoBon. 

*w * * ®Sa#JR̂ ¾Ww¾«tJfc*ŵi*«. ̂ WŴ^Ŵ¾Ŵ^w¾ŵpwMU- awwBaWJŴPWŵl¾¾^^ 4pŁ*fflfiffli¾ii * 

¾aolñ® fi¾ δ¿- <19v3) eeøerved that œoβnlUB nitrate 
CM increase seed yield of βunfle®rer Ĵn one year vhm the 

period of fcead formation and flattering ©el»iđed nâtii abandant 

talafaU* ¿»SiaanelεŁt (1961) stated tSmt inadequate water supply 
¾itħ and mtheαt use of fertiliser resulted in uaflb reduced 
yield of βtta£Uefar, Grver (1968) found new .ofla Uiat ay 
application of 20 torn of 1 »ï.iì, per hectare to irrigated 

cuììílowtr inβreaaed seed yield fr«a 26.7 a Uß per iłe¢tare In 
unfextmsed plot to 32.7 a ¡m por hectare in Łanared plot, 
L® further added that highest yield of V6.0 ħ ¾ ^ hectare 

was ofctairŵi f$am addition of 120 l¾ ¿< 120 ï:r .̂ ̂  and 



λOO kg ¾¿α por hectare vhβn 25' per e©&t or tfc©s© fx̂ ŵmt applied 

b©foï¾ »iÿtfiîig woe 25 per cent ¢¢acħ of roπ&ined o&øufet later on 

m tφp«4ft*8iag« i ; ¢ ®€¾*a reporfcotì, tbat ¾te» east asout& vas 

glvitt in e&sgle doc¢ ϋ®foi* soviï¾g i t nβultβύ i s ¾¾đaeβâ yield 

ttï»to 39*7 h fcg per hectare. 

^l&oackit fit &1* (I96I) observed that wαtcï dφpljr was 
* critical factor for o i l fomsatJkm partieuiûiOy l̂ oWeen £IÇŔΓCΓ 

iortiatlon to Ma. rip©aisg of βteO» lìmγ further εŵiβd that 
inadequate wat®r Mφfðjr wiŵ or vltteut me of farUOisor resu­

lted İQ masäi reûueeα oi l aaâ tkt eduction Wöß of 2,5 to 10 

per coat iα o i l , Cruβv (İ96ß) ©1»®nr*u tîsat tbc appüoation 
of 20 tone of F,X,K, to ^unílovβr with ϋnrf¢ation δθßßi4øraL4y 

iÐβr®a»®å o i l content m aoiφβmd to tmBaivβâ ruot« 



CHAPTER III 
MATERIALS AND METHODS 



α»ìFûà¿t ŁU 

*ho present itw&es V©Ï¾ ¢íirri©d out tati¾ Kł**τ*f 
ßc¾aaoJï of ¾)73 at the uxLa msφm of l»etiate£ ï¾ïŬe .¾tslii 

ŕi%¢¾řöetħt i^burl» !¿îiβ details about the mtcs»ioì® used 

ana tsβfcbods followed la the pae©ge»t lOToεti£αtior¿ aro dee* 

*cribed In this Chapter, 

Δm ©xpertueot was laid out to tħc .yb&j&f season of 
X<//3 in survey number 138 of *-', block at fcfe© main caεptm 
of Mabataa I M í K*løl& VlOyapoctħ, ¿iahuri, ¿ĥe topography 

of ¾łłβ es-jeriteatul plot was fairly uniform: and levelled. 
In order to ìsaβv tħo phyBico-chociical prop©rtict, of the soi l , 
εoll samples trm eaperiE¿βntał plot were tcώoa at random and 
mimå to&eíŵ©r to get a composite noil βcsoplo. -lie son 
êmφm w*m taken vlλfe Uia ìŵp of « e m augar fyαs 0-30 em 
layer. 1 he results of tbe phyElco-choriCíα properties of the 
εoil afe> Ðfβsstifcsà in Xaħle 1* 
1*1 lteAí i&-.,prppei^^ « 

I t vas carried out by International řlpott* uathod m 
described by taper (1950) • 

2be soi l colfíturo constants like ¿lcld capacity* 

jŕ®aňaanßïit wllUog point and Loisture equivalent were det©rtained 

by field »tììöŬ, βun£Lover &βŴodt and as procedure described 
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ÜaHaJ» * tt^»å®aì out cbmňmû. ®t®iP®rfeå©s ©f tħo soi l froα 
]Ŭot C O»jO oα depth ) , 

¿r«le« O¾ract©rlεtlcs Part icular 

1) tiMbMUwα f»®»st t te» 
ft) ύoaree ccαai í¾r cαafc ö#ł5 
to) i inβ εuxwi Per coot ¾?»2f 
ø) á¿ilt ï « r coŵ 13.9? 
4) 4#lagr t o r eoαt ¾ulfc 

•4WW Ł- arfc* * *i»^-, đβ.—<-. 

cxay¾y 

2 ) ¿¾ll i Ú®ÍÌSlty 

•4WW Ł- arfc* * *i»^-, đβ.—<-. 

1»27 gε/cc 
$) Worn íspíł¢e P» coat 52.CB 
½> fcoist¡iå»» coíistcmte 

a/ I iß ld cαpaeity 
1) 0*30 m ř « e©at 39.*? 

iXì 3(µ½5 «s •-or e©»fc 33*12 
b) i ©JňŬûnβKit wil t lnc point 

1) 0-30 <* ¿cr coat 23.06 
i i ; 30-U-5 em For cent 2M-.13 

c) i oiβtur© e iül¢eŬ©îìt 
1) 0*30 m řβr ©eat "wL#3̂  

U ) 30*1*£ β© å¾y ecαt ¼0A5 
5) Á¾¾ŵ of Water fable .-ore tøαa 3 sαt®r 

frou ciiTřacβ, 
Ü) mmŝāĚSL,wmmUm * 

1) -o ta l nitrogen P*r coat Q.Ctò? 
2) Available l ^ Per eoafc O»¢XŴ 

3) Afttttâfa&t i¾jvł £"©* ÖOŁ» QtOa¿f 
¼î î& 8,2 
5) -otαl eoXubl© s a l t 

6) Oreanlc Carboß Per eont 0.66 
?} Organic matter Per coat 1.13 
β) Q/ïi mtå» 11.57 
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the percentage of 0*ga«i© Carbon wæ üividod fcy the 

percentage of nitrogen to get the ¢/a ratio. 

XISI7 %*1 fg i 

¿bô s o u ïü v¾s determined with Łl®ŵ¾m1 ¢ $11 teeter 

on 1*2«5 coil t water ratio. 

%ìm total soluble salts vβro determined t¾r ¢l©ctrical 

coíídücUvity method, 

Lata if* ¾ŵł® 1 revealed αmt the sou froia ejφβrifceπfcal 
plot was cìayôy in t®ŵ»® anâ i t waε alìüsli^ in reaction. the 
s o u WSJ Î̂ OÛİİÄI in aiti¾ea p ìorjpĩ¾ô us and pofcasste (ϋfttta, 
i960,. 
a čitemSã » 

Xb» ©s^βri¾ntQl area van situated at the αai» co^pue 
of ĩ ahaU¾ ftail* ìCrlchi Vidyap©tî'ύħ, ¿ŵbiiri tf&cgi i s about 30 

ta« fx©ε¿ Âhoβüaagar on /&£¿oünaca2>;,aæ*αcl ¿«tiøα& 14̂ ta#ay 
So* l^» It i s 12 k&* βMay on West side of ¿-l>αri teüway 

wtafcion of Central railway, 

am oε»puβ i» located in between 19°Wł ^ o ŵ to 

19ü57» ifertfe lat i tude and in between 7^82' -orth Last to 

7¾Ŵ$* Sm% lojagiteås* It's height above eta level i s vari» 

&bl¢ from ¼9$ Ü. to ¾ Ł. ( 1950 - 1850 foot ) . iħe area 
eenftisee of rolling plain vith varying depth, l i e s on western 
SÜ® of äa¢αr Laαaaâ highway which divide the estspm* 



fg¾-

Wm^måmSkm Jm i ̂ tcorologicei data recorded üurlttg tts© cropping 
p*riou of iwaUX 1973* 

©î¾l 
β©a£lì» 

turβ o c Clasß 1 

Ł"f¾i¾l¾^İ¾¾ìl 

W&tÛS* 
©î¾l 
β©a£lì» 

turβ o c 
Clasß 1 t¾ I¿&li¾r 

©î¾l 
β©a£lì» 

1 axiasm îljLïJåSiW© 
Clasß 1 t¾ 

öaye 

i¿iiα¾föJft,.lSS3 

Clasß 1 

33 • N ¡ r ^ * * ^ 28,20 21.60 5.35 «•» m 

Jt 20.26 27.50 22.¼õ »*.91 Ih.Ŭ 3 
35 27*2 25.00 22.00 6.23 «• <w 

ώ©ptcuber 1973 

36 3*9 23»5ö 22.60 3#77 • up 

37 10*16 26Φ$0 21.^0 6.53 *» «• 

,J0 17*23 2^.00 21.80 3.75 Hτifęt%j 3 
39 Ŵ-30 ŵ.5o 22.50 3.63 52.0 2 

¿^.^sHS?~Äí!x*>å 

*§¾> 1*7 23.30 22.30 hêm 5.0 1 
Ŵ a-i»* $••62 22.*Nî 6.51 • * * «* 

½ 15-21 23.20 22,10 Sř.ĩo 30.0 1 
* 3 2¾*2B 22*20 21,00 3.97 ¼3.o 2 
M> 29-** 23.60 

»» 1973 

17.3 ½.85 ** • 

¼5 T ^ M U P 27.70 17.08 5.23 «* m 

kê 12-xa 27.80 16.76 5.03 *» m 

*¥? 19*25 27.56 16,21 ^.33 «. • 

k® 26-2 2S*@7 15.57 **.53 «• *» 

iϋ©cecibβr 1973 

*i9 3*9 27-5^ 1 7 . ^ 5.7^ 
Won. •aβňłi»ßf.*.- łĸ,tw¾ ^ - W Λ » - -*- « M W 

aaα.o 12 
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¾¾ft¾j βul t Cropping hlβtory of tbo ©:φ¢ï-Ua«iŵ¢α $lô$ for 
laβt thr©c yoarε. 

Jfc» 
wö£ii¾OÏÌ ¢¾Pöp î'¼aiφtA and wö£ii¾OÏÌ ¢¾Pöp 

li kg/ 

<• JL 2970-71 jRfrfff¡Łf řaXXow 4«> <• *• 

fìfib‡ Fallow . •*> • 

a X97X-72 åte&£ 1-allow «*» •» ** 

¿mĩai ŴÉ»fc j¾ a* -

3 X97¾»73 a:iaylí' ¢øittα x5o 75 £0 
ftşfrfr tiais* 50 a£ *» 

i» Xf73«?½ ł'üa&nf ¿ resent liw»εU. atlon 

ïħβ ©ĵφeri£i©nt wm laid out In a factorial raiŵeai¢βú 

fe&oek desiga with tea treatment coEìbiriatioiìε rcplicat©d three 
times. '¿btvt vorê four lør®Xs of nitrogen and ŵo schtŬulββ 
of irrigation thue forming β treatment combinations. In aââ&» 

tiβa* Were ver¢ two additional tr©atα¢nt ¢o£n¾Ua£ioí* of a 

lower level* of îiitrog©ïi vith 'ao irrigation' treatment. Iħuß 
totαjŵreattuβnt cooŵiiìation were tea. She plft» of layout 

for pr©ε¢rαt investigation iβ given la Fig. X* SI* details of 
experiment «ad treatiaeats alongwitfc symbols nam are given 
bβOβw. 



PLAF OF LAYOTIK 

^7.OOm 

ilG.1 

τ,f r» 

I 0 N 2 5 0.3WÜF M10Ç) O.BWΓF N ^ 0.6WUF LI ^ τo ¾ 
—. ¿X 1 

W fe¿ — . j — ł 

0.3WUF N2£ 0.6WUF N 1 0 0 0.6'vřUF îī ¿ 0.3WUP N^Q 0.6WTTF F ^ 0 

• r 
T.T ^ 

0.6WUF ¾ 0.3WÜF N 1 0 0 
T Tτ 

1 0 l25 
D.6WÏÏF Ï77£ 0 ¿¡WTTT? v 

l O ! 
»T ~C| 

w t "" i..: ( t 
(-1 IvTI 

0.6W JF 11 ?t. O.^WUF N ? < O.̂ WTJP πt.0 T T7 
0 ?< 0 . 3 W F ĪT?ç 

Q 

1 • w o •• <i 

0.3WUF N7¡^ 0 'W" r 'P' N 0.6WTTF ĩ τ
?^ 0.6WÜF ¾ 0 0.6VUF ĩ ī , n 

ĒE — w—e ĒE 
_ — _ _ _ _ ^ _ — ł - { 

0.6WÜF N - - x0 5θ O.^WUF Ī I ^ 0.3WĪJF ÏÏ^A T τ,T 
1 o ,J?^ 

^ j M 

(Hot t o t h e S C P I Θ ) 

D e s i g n = F a c t o r i a l Randomised b l o c k 
Gross p l o t s i z e = 9 .6n n x 6 . 0 ° m 
A ]et υ l o t s i z e = 8.^-0 ĨΓ X ^ .PO rr 
Crop = Sun f lower 
V a r i e t y = EC 68¼1^-

S p a c i n g = 60 cm x 30 cm 



FactoriεJ 

t§HtóW of i4¢Uβatton » 
U »OSÐ plot siεβ » 9,60 © i. 6*0 c« 
- e t plot ©ig« « a.iK) & x ¡t»eo V-. 

Variety » *«c» 6a*w** 

-imclng « 60 βfö z 30 ct-» 

j¡ftfeðøÜt * £v»atBMMSfc details a¼»í¾ wltfc tfce cyi.'bQl u£¿od. 

£r»Uø» ïwatŁ©iîtß >. pf to l 

X) so i rr igate a t *«a¾iř öß® £ααtor of ö#3 *» 0»3 WH" 
a) So i rr igate at wator Us© factor of 0.6 «• 0.6 v.Ui 

^ áltrO£ftö l 
X) 3$ feg Vba . . ^ 
2) 50 ¾ß *</¾» •• I^0 

3) ?£ ł¾ *yfca •. *tø 

¾ ^ h5Q υ i t h ** ^ Ï ^ 1 ^ - ^ 0 1 1 

1) bø Irrigation ¾fitb i w kg/fea . . ¾'¾£ 

2) <¿@ irrigation with iwQ ł¾/ha *. 3o¿½0 

*otαl troate©at ooLbiααtioiic « ¿©n 

& roβpβct of irrigation tr©atøentc iiæř©Xirìöø tîte c l i -

cíatoioeiűcα approach as in caεe of the pr©ß©ïït iisrrøtlgatiofit 
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Irrigations war® scbβúulod ®Ü tìü basis of prc^deU-ïiĩiiioâ 

feat©r Uec I actors, ïħ* t*ater ilea 1 actor i s the ratio between 
evapotrenepirutioα by toe orop and ©vapoiatism frees «.Í;#W#JU# 

Claae 1 opm pan evaporiEì©t©r í with ¾IΓÙ oøäb ) , 

j.łłθ cuettlativ© evaporation values, ( i,o« total depth 
of water that should he evaporated fine etaiiđaiŬ U«̂ «w«fc, 

class X open pan erassrlsaeter bati/oen two βaβe©aeive irriga­
tion turns } were calculated for each Water ¿ec i'oetos» She 

e lec t ive root sβae for the sunflower vaε teuton aa 300 ECU 
¾be teeth of avaåJLahle tãoisture wea caXculo&câ as ΌÔT the 

following formula 1 

Avαilablö εs>iε tui-ü 2 bulk density % effective 
J 

100 
¿íβ»Jh of ava¿»à ^ ,„ _ _ . . „ _ J 3 t ó . ^ m , 
Xafcle ε»leturβ? 

She available tŵiβtxirc was calculator by d©tea&ìiaii¾ the 

difference between field capacity anâ pβseaaö¾t wiltix¾ point, 

a* par the aecunption that, next irrigation was to hi given, 

when $0 per cent of the available soil Bøλstaro i s depleted; 
tha depth of available soictur© thus ccŬcvaatc¿ was halved* 

la order to determine the interval of irri^ction, the evapo­

ration values vera calculated for each of the water use 

Ifλctor and the •©heŵües of irrigation were íisod. evapo­

ration vαlaatβ ŵ r irri£atloa treatment are ccαciłlatod as 
aeāaw. 
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v 39*77 - 23»06 } x X.2? x 300 

i¿qp¢b of available • — • • —-*- —— - — . . , . 
Eŵtεtur© 100 

« 16.77 x 1#27 x 3 
23 63«66 us 

SK> per ceafe ©f the available eoll εoicture ac;Ŭetioû i 

63*66 50 β - β 3 

1 100 
*tïti¢t the evaporation values vβre esleulatou as í allows i 

1) at Water *J©e i actor of 0*6 * 

31*83 E ¾0 β 51 Qg %u 

1 6 

2) ^t hater Oee 1 actor of 0*3 ¢ 

¿3L*ř? x İ L » 106O0 E»* 
1 3 

lìsm irrisatiûa woulâ b® given wbθ» daily evaporation 
vsl»β from εtanûαrii α#t»k#L, daee 1 open pe® ovöp©fteetβr 
βuwed up to about 53.05 m and 106*10 ε& for 0*6 aud 0*3 water 
use i actors respectively. 

If the rainfall was received at any UL.O wring the crop 
grovtH period the effective rainfall only was takmi into account. 
If the rainfall 1* received with la 3 - ** đaye after irrigation, 

aH toe rainfall vm ta¾βn as Ineffective but fc&© pan evapora­
tion values for scheduling next irrigation vero calculated by 
starting from the next Jwediate dayåfter rαlöfoH and not free 

the day of previous irrigation. £1 the rainfall received van 

¿uβt before next irrigation and i f It was sufficient enough to 
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bring turn 30 ø© eoil c¿©otb to field capacity tbeα cul the rain* 
fa3űt traβ taton at «fftet&v» Quo tb* irrigation vaø tben scheduled 

by taking pan orap®f¾tå®β Vüluø etartine ÍΓCŁ. 4IO n©xt day or 

One cαat on irrigation v æ olvea to εOl -¿Oβtβ i.̂ cludlrag 
" no irrigation n treαtøβat plot at the tioe of cowing. ïhis 

b®Xp®i for easy ga¾Eiaαtioa and eooα stand of crop in oil the 
treatment p3ŵte« öŵsβąuβnt irrigations wert civon at pgt irri­
gation eebedules, ïhβ cource or irrigation %ra© wall ana i t «aβ 
near tha ptøt« ŵ® actual ąnantity of water to be applied for 
oach plot woe øoleiOa&ođ on we basic of εoil εolstitt» βttidy, 
2V hour® before irrigation for eαeii pìot* ŵ© quantity of irri-

gation water was Dβacurβd with the &clp of ¾rat©r Looter* 

'*ħ@ soil ia©ißŵ¾>® studios wot© vmâß 2fc ìmvæ® before 

irrigation and kQ bmm after irrigation* &¢ soil moisture 

porc©üt¾je ¾oro ú»tβmUwâ free Q - 30 α... and 30 - H5 <as layer. 
-lie soil ®α¾Ŭ®s ¾ore taìsa» from two spots la ©αeîž -üot and isixed 

together for their respective depths, ¿he 50 0 of ^βlφiβå sam­

ple* were ttűüûn to deterc¿iaβ the ooisturo percentage. '2he εoil 
Moisture percentage wore determined by gröstii-©tri¢ uothod ex­

pressed on even dry haβiø at 10$°c, 

2b© εoil aoisture percentage vaε deters-isiβd at harvesting* 
i t ¾as also eonfiibod by taking the soil LŴİM¿UΓO that whether 
the field was reached at field capacity after receipt of rainfall. 



i*ø par the schedules, ŵ© nitrogen ¾as applied through 

urea analysing ½é per cent nitrogen* ¿be ooo£Ŭ¢fco data vai 

apHt©a Iŵ© two, ¿fee first, oal¾ the two ttttai quantity of 

nitrogen, at ttia ti©» of sowing ana the reEaialög one third ąuφí^y 

wae applies at 25 days after sowing la 0*3 l /ül troα¾aoαt plots 
ðM 29 Oαyô after scaring In 0.6 t,Ufc treatment plots* 

iíowe^cr, a l l tbe äoβe of nitrogen was appâiβü to the 
! lí© irrigation Ħ treatment plotε at a©wl»g» 

»> ^oj¾p¾ftts..^pl,İSî^Uön 1 

tïm pfeefpfaatia üMUllaax wa* ®ppüŵl at ŵ® rate of **0 

kg ř^o- per hectare at too sowing tiLs. It wvs apiuiea in band 
plaoeösŵ just by the ßiώβ of row Larkau with utrisar for dlbbllx¢ 

tbe eeed* i t waβ app3J.au aβ basal dose to a l l troatueαt plots* 

¿ħe poaaβlc fertiliser was applied as a baaal doβa to 
a l l treatment plots at tbe rata of 20 kg ¿vV- por I¿ectare* Xbe 

£ëβt&oβ of application wm tbe dime as la CÍÍVQ of plsoapbate 

aoolloatloiî* 

ïb© p£iospĩìatβ vaβ applied through Gincle @itpar pfcioβpħatβ 
cöataininc 16 par cent l^¿ and potassium wass applied through 

stiriate of potaŵ analysing GO per cent i ^ . 

a¾¢ schedule of cultural operations carried out during 

i¡hj¡xj.1 1973 la tfee β¿φ©rii¿βntal plot t are given la ¿able % 

28 

a) åüa»gm î 

http://app3J.au
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ftđđJL¿ * ttobtftu* of ciuturai męmUøm βani©å mm during 
iàŻ¾aHŽ 1973 season l a the ©spertc^itta plot . 

&*» £te§ or £ftφft» Itaplei-ents ì¾te of 
i»o, öperattem ®my ttβtâ operation 

&• £WfiMâlffî 
1* PlOl¾ħi.íß m 

plOUßh 
Xŵ73 

2* idsclne X ¿ra¢¾er arena 
i - ißC. 

9*8-73 

3 . Ła£fφfcfitag X J©ccan blαOo XOŵ-73 

½« Otu½uβ collection X fcOB*a lβlour XO.ø-73 
£• řf®pamtíøB ©f layout, 1 • XS-8»73 
6, Preparation ®f b©d 

&nâ vatβr β‡łβiłBaX£ 
1 P¾ÌÛ, i t ø¾âa X3Ŵ73 

X¾-Ŵ-73 
7, ^application of 

fertiliser 
X ŴGαela X6-0-73 

a . Larüii¾ß X Lariatř X6-©*73 
§f‡rfl¾ of fôftffi¾g X Ms»a lal¾ĩur X6-Ô-73 

X* stø£iθa i n i e α t i o n X - X6-8-73 
2 . Gap ŴXXiag X iŵurpifvoLGii 26*8-73 

Xöixmr 
3 . l i r s t Łhiïinlût X U&aåę w«i©« 29»3»73 

labour 
*»« ¿'«COÌΛÌ ttdimioø X Laadt ¾OŁ.OΓ¿ 3*9*73 

Xábour 
5* Víectìir¾ 3 í-cmd kburpt 0-9-73 

Bαöd iΦurpi 27-9.73 
^anti ishurpi 9-lX~?3 
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»mqu» Implements fiβ&e Of 
OPŵr&ĥlûß 

6. I ertilifsβr fcfpll» 
eation 2 unaīuôlu,kłiurpi 

i ) i n 0#3 ¾« 
tř¾atï¿β»t pXot 

1 Chac¡ela, fctMαpl 10~9~73 

11) l a ö#6 WW 
treatment plot 

1 uhaoela, knurpi X¼-9*73 

7 . Lending of wat©r 1 -imdß» itøräí& 11*10*73 

6* Irrißîìtlon ae per 
tr©&tα©iit of 0.6 win 

1 • 30-8-73 

9. £rxlβαtlαn as per 
treatment of 0*3 WW 

1 <•» 10*9-73 

X0. Irx-içation as per 
treatment of 0,6 WUP 

1 4 » i¼~9-73 

1 1 . I r r igat ion as p*r 
treatraeαt of 0*6 wϋł 

1 * X½*XQ~73 

12. i r r iga t ion as per 
tr¢iatci©nt of 0.6 fa'Φ 

1 - 11-11*73 

33 . I r r iga t ion a® per 
troeíaaβnt of 0,3 WW 

1 m 20-11*73 

V*. Plant Protection 
1) 10 per coat tW 

ć&wtlαg 1 üanđ duster 2X-&V73 

i i ) ¿Hâxlsł 20 per cent l 
*-C öpraying 

Power sprayer 25-0.0-73 

111) 10 ©$r cent UiC 
ö¾®fcißg 

1 Hand tíŁiotcr 7-ll~73 

15. Watcħing Wooes IÛLOUΓ X*4X~73 to 
5*lŵ»73 

16. aαrroGtißíi üaiłâf εiciao 2-42^3 
17. itoøßhing 

labour 
12-12-73 
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9 kmŝ£umŁ.mm&m * 
*-ì* eee&e of §¾yafłβif®r variety £»C, 6sVl** vas obtained 

frem ee@d store of ì.ahatca Phuie Mrl@tH?l4^peettiy ¿íahuri. Xfe¢ 

©#©#1 vera treated with agrocon 3 g per ½ ®¾©d* ~fe# cdtfing 

¾ra* acoc¢ìpliεħβti on 16tb August, 1973* About W£ seeds w«r© 
âlbϋled at each b i l l at 60 CL x 30 CŁ εpβci¾. *heα la®ad&» 
atβOy after εcwijαg tfcø eαasoa U¢Tî atlo¿ì wac ßlv©a to a l l plotπ. 
10 ga¡umii ìg i 

C¾> HŬHag vas doíiβ on lûtłi day after scwifîg l#β. on 
26-Ö-73 âM water wæ applied with tmc¾βt to Qmvm good 
ßβiîûißatlor¿, 

'ūm tülnπli¾ operation woe carried out cm 13tfa day f*©ε 
sowing* ½al» on 3*9-73 !•*• Iβtfe day frem DOWÌ*¾ tîse second 

tħiαřïlßg ¾&@ carried out and o*Oÿ one bealttty ®©ö¾öi¾g vas kept 

at ea¢âi Mi l vh©re gap filìißg was dems. 

12 i4^tJ2Pû^Ptom. E»agHtì¾â « 

ifcere vαβ tdld attack of red hairy eαtespđűlei' (èsž&ägìfi 

iβfi£βt and ü»Utòa tólstrto )• ^t ¾aε controlled by epraylαg 
endrin 20 per east ¿»C* &łao 10 per cent l£.v was dusted, 

13*1 kfiLP¿¿áłL s 
In order to rocoru tłts Mβfcetric obĉer?atlo¿^t ten plants 

new selected at ra&ta in eaŵ net pOott by uβioβ t¾e £Łppett»e 
raados; i»»ber Sable* Stiese plants vera sarSx©ú by fixing the 
bsnboo page ¿ie&r tł» selected plasty and alxυ ptaate vera laìtXed 
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with paper la¡ble, âU Um grata mã deieloptìftαtcŬ obsørvα-
tleαe wire rooorö®â ©a ttete plants, ífce details about tfcβ 
various Moaeturie arid ether observation VCCOTÙOÚ uurii¾ the 

ecurε© of present Investigation arc pi¾sent©â in ïa¾&e 6, 

a¼MlL¿ * s t a l l s of the bioisetric and oUi©r observations 

Particulars i-re¾u* 
eney 

ifeys ŵou 
sowìoß 

řlant(β) 

Ŵ » 

1. Uei$ìt 'per plenties) 

t»pr©atì. per pl®atCeŁ) 
3* à*łtóo©r of Imψm 
**• Ł®af area per plant 

5. t̂®Ł dioiαβtβr per plant 
lea) 

6. Dry ©afcter per planfc(g) 
7. i»ays required for 

8* üeaá diσauβt¢r (α¿) 

9* Boot etuφ 

10* öoil uoiεture studies 

& 3a,^»6θt7½tc^»l¿l lø plants 

$ 32t»*6f¢Oł5 f̂C»i 10 plant® 
© 32f½u»Ŵt7½|iÄ|lłł 10 plants 

6 32»t*6f6 t7tttSB»ŁU- 10 plants 

6 32f**6f6e»í%t8űf121 10 plants 

§ 32f**Gf6öt^,Ûötlll 10 plants 
ttaMrtation was eon- Tiro ra© 
tinned free start of in βacn 
Hovering to U¡o day not 
Ŵβn U3rc tħaα í- plot 
;/or cent p£tate fXo* 

3 
1 

?¼f88,121 

111 

2*v nourε bef oî¾ 
and **ö ħøiiTũ 
after each ir- i -
gation ccl-oüulod 

10 plant® 

'¿wo plants In 
each not plot 

according ' 
troatcenlL 

to 

11* Plant population 111 ¿Ol plants 
in net plot 



w¾łĩr 

Lτ* t;»*fe*f«uì»*ia ¿requenβjr bog® fro* *lant(ε) 
gφm *β*¾»»»*a*» eoVl¿C observed 

1. fe®iŵt or bead f¡ŬotĴg 1 XII 20 pl¿mte 
ttltħ ®eoâs per plant 

2. tó©łgfct of grain per bead 1 1X1 10 plants 
3 bβlgłzt of reproductive X HI 10 plant® 

plant parte other than 
gmtm per fcead 

% Dry v@l#t of stallcs per 1 221 10 plαnte 
plant 

5 ihoucai¾i graåa weight 1 i l l »̂ ©pret eatatlve 
sample froci pro* 
dueo of m% 
īŬJäft 

ú .WŁQT ©f fil led, wìiU X i n 5 &β®ás 
lied and total αutìber of 
grain per bead 

7 '-olGłît of beads per mt X HI £¡et plot 
pl®f 

a Wθâ¿bt of gnϋU¿s per æ t i i n -#t plot 
plot 

9 v©lęht of straw per net 1 i l l ¿¿©t plot 
plot 

1 *otfiλ ¿iltro£eíi la coil 1 HI ^aiaple from 
at &arte#t oαeh net plot 

2 £Oant α ialyεlε per 
nitrogen perβe»½e© 
ìâkJføm * 1 O, ŵø planta 

İ) titeei CO ~VQ plaat§ 
11) ieαvöc 60 -WO plants 

111) Uteå ŕ»A ..irtk rãjüAα 
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¿2* * artificial* 
erł¾y 

£aye íroLi řla»fc(ej 
sovl¾ obs¢nr©Ŭ 

g¾jt Ł¾fr» * 1 m £vo plants 

t) t#©4 m -uo plants 

3JŴ VJŴLÛ » 

1 ) ¿¿t@L 

11) Ł©av©ß 
111) bmûs 

i'f) ±>Xtc -ùXom v ì tb bħusŬ 
anâ u&fllΣotl secπüs 

1 HI 

in 

IH 

HI 

εεsăplβ 
prepared 
ÖŴ Of 
10 raaâOBly 
scloeted 
pluiìtB In 
CíìCł! Bβt 
plot 

3 ìTotoin pβreeafcege i n 
seed (crude protoin; 

1 1 ^atou* free 
oαcb net 

M- Oil percentage 1 H I 1 plot 

13*2 Ł^Àßïτ¢.ε.t oÞ¢«53rät,iQjfjÊ Î 

33I2H í¿l&ãBA nf \uwm * 
¿ïm plant population vaβ recorded ¾- cø^ìti¾ nil the 

plants in Una not plot at 3D days after soŵ¾ and at tiio tå»e 

of harvest. 
13*2*2 łltfcđ&ø£p&βl£ * 

Xhe lieigTit of plant (ee) lα oαch txtatDoαt 'plot vaβ 
s¾corú©ü for 10 pła»ta selected at randoα ae lu 13si. ¿ÎJ® 

t»iøi t vaβ ueasured f n e ground level to the ĩxu;c of last fully 

©peneü, loaf upto tħe capltulura βtuc©t and free {jroiaaå apt© the 

bone of ttapå&ifluun thereafter. 
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i3*&*3 mmaáÆ ÍO-£¾ŨŴ t 
*ne spread of plant was recoixiŵi in « • 

iìiβ total number of ffclly openeα green 2βaw;π ware 

13*2*5 ¡J¢¾X ajm par plant t 
Xne plants taken for βry matter εtuûi©£ wore first used 

for εÆa¢Ĵi¾rlr¾ the leaf area par plant, Ttm total issuer of 

Xea¾¾o per plant vara classified into three groups i # c , ¢i^all, 

ceûi¾p and big sl»βα leaves* ïnβ leaf area vac oftaeurau by 
tracing the r©proβentatiw loaf lαargin for βaon grβttp and with 
the help of lŬanaå»etar má ®ŵs®¾iåŵntły the Tûlu©fi for each 

does vara multiplied with class ttmmœy and wmmå up to ®et 

total loaf area par plant. 

ĩfce ώlaciβt¾r of stee vaβ raoorâeâ witfe tue iialp of vernier 

calliper. I t was s¡easureŬ at tbe fcase of $tfc leaf in all©bser-

vati®ns, 

13*2*? Airy uŵttŵr^tu^ t 

tor dry tatter study* tvo plants vara eoloctou at random 

from each not plot* ĩne plants were cut at grøt¿n£t xevol, dri©d 

in sun and kept in brown papar bag* ĩht plant DUU£UOS then vera 

ύMMå in bat air oven at about 7Q°υ, r£nβ eocpoaenfc ŵrtc of 

plant i#e# otec¡, leaves and head ( i f present } W K øepaza£aa 

and ¾'βigßed separately, i£ne total dry cattar par plant vaa eal-

culateŵ ¼ totalling the weight of tneβa ceepon&sts. 
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X3i2tő ô¾r® mmtò»Ł for JCta¡fαntac * 
¿o ase©ß tì»i period of Oo¾f©fiag, two roue in each net 

plot ware εei¢ct©d mmmmuy ana tS¡o heads ŵi©H vers flowered 

cűε,pletelif were observed* 4ie counting VCJS ttaitβd Just frøs 

©tart of a©w©ïH¾g ð»ð continued t i l l 50 par eoαb plants vara 

I3¾2î9 kia¾§ώPłiŵr ïmâ t 
ilia diα&βtcìr of bead wnβ recorded wł¾an ÿo per coat plants 

í'r¢fc ast plot net® flowar©u. The diameter was recorded on plants 

saåeβtβâ at random far biαisetric observation®* It ®m mamxmå 

at two plaecε and ssβo was ta ςeii as disaster ©f thö head, 

13Í2»10 tøafc st¾% i 

¿ìaβ root study was taken at the t ies of iàarveøt osuj* 

tm plant* fraβ each oat plot wβŕo dug out* £he pit of 60 a& ' 

l*agthy Ĝ0 on broadtb and 60 Oß å®ptłi was dug out carefully, 'Àhe 

block of ©oil with ro©ta vαe gently waβbβd to müβm tħβ soil 
ŵac¡ roots, *ho dβptto of tap soot and oaad»sa sps-oad was t®Jsβa 
iBjaadiately» 

*t¾s coil ŁìoiüUirc parcenfcucc wore d©tc:v ...GÛ i» al l tho 

tremttäsnt plots iîicluđii¾ • oo irrigation " treai&osit plots at 

ĉ½* hours before aM ¼8 hours attar aaeħ Ini£&tlon* 

At harvest a l l tto* plantc fro© oat plot v¢m counted ami 

the plant population par fc- ctarβ vas calculated for oαch treat* 
meat j£tot* 
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Abe ton obees-vαtlon plate vex*® usβá fox s¾oo»âlr¾g tt* 

v©igłît of bead along wltfc seed per plant. 
3.3i3ia MtiŴMt£jδJm*m.pftŁ&t§ll ¡ 

Xbe heads ttsoá in 131312 vers tbroε&e¿ and ¾o&gtets of 

cleaa ¢ø©dε were recorded. Tim B®O» of ten plants w*r* recorded 
a® vti¢b¡t of »oo¢ł por l¾aαd i . e , plant > 

j.İ3fi moan valglit of sood ¡.or rjlαnt vaε ösŵaet#Ŭ frαtŁ the 
í-eαα veigħt of tüaá along vl&b »a®á p®r plant to got wŵŁ¿fct of 

reproductive plant parts other than s#©d* 

1313*** GTX towsfek of ¢îŵl¡Uß-^r ŵtô¿Ŭ • 
ttm taα observation ¡Oantε wero taken for rooorâiög 

tbo dry v@å#t of stalls par plant, 

13*3*5 ¿*¾røi«Ŵ œu*U^¿£& s 

£botaβaoâ grains from roprosos¢tatlvŵ ¢«¾u© of produce 

in mm net plot was talsaα ααd w®lŵoú to gŵt i¿iotieαi»α gral» 
wai¿gfot* 

13*3*& toŴ^TJ¾l»l¾aJâŴ»,,«žl¾3JŴ ax^JwtcA ,f&a^or.o.;r gj®áU» 

ptttHKà * 
live plains v®ro ælected at raûdoα from ttse observation 

plants in each troαtutat and ö»ŵar of fülaût UBfttltu and total 

jufcíbβr of grains per h©aå ¾©re eoußtôd. Sue ueas of íiv¢ obear-

vatlo* new recorded as ö^Iíer of íiUe¢ì, uafiHød sad total 

auefcar of graiös par haαd. 



*ho hmûε fro© each net plot war® dried in mm for Mffitα 
days a®å wei£h¾d to m% wight of head g*r aøt plot. 

13Î*M2 M^^lu>ILĉlfåSl«^İILJI^UŴâi ÷ 
iho ¿«ads in 33t*Mi mm tteüł&ðä aaâ cloαn nxnUm ware 

weighed m grain weight per net plot, 
33**3 ^MiMjllJli^U^ir^l»luJâlll. * 

Sloe εtaüŁS from net plot were out vltih siciu* fwn 
C»©tttå level ana* kept for suadryine lor tea &φ* må turn ìm@âß 

ftsmĥmå after thrashing v m iuclud®d αr¿d i ì» dry- weight was 

tałsβn a* vβiűht of stray per net gŬe¾* 

%® grain BΏÛ straw yiold iron each røt plot was αu&tl» 
pliod by α factor to get the total grain am straw yield p&r 
beetare. 

¿ħa ratio of eraia to straw *aβ cεŬculated fcy dividing 

the ¾iei&ht of straw oy weight of crata on unit area baeis. 

Iα respect of growth anαlysiø, the abtoαuto growth rata 
Cå&4 and relative growth rate (hCR) of dry tatter par plant 

ího absolute erovtti rata of liel£ht aaâ total dry u¡ottβr 
pm ïū.ant/ per wæk won? caeiput¢d as per the following formulae s 
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J9 
AÖi for ħ¢ight S3 

V 

ΛOU for dry tt 

t,, • t* 
i¿her© î » Up a&α ̂ f W2 refer to toe height per plant and dry 
»atter per plant at tiiaee t^ aaå tg respectively. 

'¿tm relative growth rate at vħicłi & plant incorporate 
atv uiŬttìrl¢Ŭ into ite εubεtaπcee åβ treasured and osprβ»β©d 
iŵtfaełiattfia¾y by t&e f«3uösđiìg for&ulao t 

art,, ^ e ¾ • ^ A 
•a - h 

«2 må *-2 are total ώry oatter per £āaist at t¿tøeβ t^ 
a&á t 2 roopectively, 

She sou apples ire© each net trea¾εŵ»fc plot were taken 
far analysts* 'i¾e depth of sa®pllïìg vae 30 ¢c. £¾a total t&tro* 
goa in εoiX fn» each treanseat plot wae estiiaateu, after tłie 
harvest of E\m£Xw$T crop. *fce nitrogen eeUoatiea was carried 
out by the εàödiíled ôLŬabl»ε tsethod < 4»w>#w# 10@ )# 

15*2 £¾anfe anal¾Bift p ^ i¾Uiri^^j^riĩssÉŵ^ * 

j¾e saoplee tatoi for dry tetter study were ueeu to deter* 
®%m the nitrogen pereetglaøe in coŁpoænt pettc of the plant viz# l 

βtemφ leaves, heads, eeede. 
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15*3 Ëm$&u¿mÊĚ$ŝm»MLāå8& * 
ïhe crude protoia percenta£e in gs©aa wag computed 

fro¢¿ tħ© β@eâ socplβe uββtł for nitrogen ptto®iŵìg® dttmriU 

oation. ïłìβ percent nitrogen wm caatipliβû by 6*25 to g®fc 

protein percentage la seeds, 

am βooϋ e^pXeβ froα net plot wore useu m& o i l p«* 
cis¾itago was <3et®rkined by tos»let»ß etber ea&ruetioa ßβtboü 

C ¿:lp©r, 19^0 ) . 

ïħe statistical βUÄlyeiε of Um ¢&ta was åem by tta» 

ct&¾ώarü u©thod known as « temlÿÐiß of Vûrtae© ". standard 

error of uoans ver¢ worked out* t'hmwvr tte f a u l t s wore 

sißüificant, critical Wffoteaoes 4 α»¿¿. ) at 5 per cent 

level vers worked out. Sue data wore βuttalOy illustrated 
with crapłis and figures wherever nece¢sαx?. 



 
 
 
 
 
 
 
 

 



CHAPTER IV 
EXPERIMENTAL FINDING 



CłiASΦJ¿i I f 

'Hi® present iæar»βfcS©atSŵfi vaø ¢αri-lcd out during M¡a£t£ 

ßeεmon of 1973 at Central Gatspufî, Uαbatα* i¾MŬ© Kritfhl Vidya-

pooth Vase, i*Sawl« 2fcβ roeults obtained are ùsücτ±bĄú in tnie 
chapter. 

Urn data, regarding the cumulative ©vaporatloa values, 
î¿ħô masbβr of irrigation wå interval bŵro©a successive irri-

Oαtiori£í alo¿¾yiŵ lrrİør,tioß fcr©atfâ©iitö are , roíjontcű in ïabl© 7. 

¿alŬ©. 2 $ evaporation valuta*. uuL-b©r of Ifrlßε&£oaa (excluding 
£Łrεt eomooJi irrigation) and iotorrol boŵ/θβn succe­
ssive irrigations m afftβteå fey irrlgaüoa treatments. 

-roatcícntö ^vapo- dumber of Interval bot¾m©n successive 

0#3 rø 106**0 2 25 73. 

0.6 trø 53.05 ** Ŵ 15 30 2® 

A m umtim ¾o first irrigation* 

l β I'ir¢jt to εøcond irrigation. 

M - -econtí to third irrigation* 

ì» » ïhird to fourth irrigation* 

Tî» ða¼ in ïable 7 indicate that tł» ataŵor of irriga­

tions wore 2 and *t as per 0.3 w¾ and 0,6 üJώ gcħ©ŵCLa 



teaptetlfiðy* f¾® ^Víφöjrsatiűiî Vï.αuoß ( i . e . cUDUl&tivβ «f*» 
poitttai values ; w®r* 106*10 aná 53*05 OL for 0*3 Wt* and 

0*6 tftft ûclłφcìulo respectively* 

2* « α U J^JjLİ¾W!í¾„.ílfctìαiÄÄ » 

iUe data regarding the mil coiβture εfcαüiee as* tabu-

lAtod in Table 8* am soil ©©isturo porc©nt¾űc ; ¾¾re dst©r-

fs¿nod in a l l tho treatment pint® ii¾iludine, ł no tø£gatSŵ» * 

tr®mt©ft¡t plotc at 24 hours before and ½β hours after each 
irrigation* Xfce data on coil c¿oiεture etu¿üoε vere sot eta* 
tltlAttUgr analysed* I t should ho noted that one e*nnoα i*τi-
sαtìon waß giv®» Jwst taadĵy&to after ©owlnß to al l treatment 

plots* 

i¼tŵ in Table θ indicate that tho eell noistur* pe®» 
eöntag½, ¾fcβn dtteimineđ Ŵ bourn before irrigation* wore 

equivalent to 50 per o©at available coll eol̂ ®t¾üp» at al l 

irri-gatioa dates. It eon also bo obeervcu tib¡at the soil 

©oiðtujrø percentages* at al l irrigation d&t©s in * no in*~ 

cation * treα¾ei®itfc was about tho βœ®f wbiXo in 0.6 UW 

ttantMut plot, i t vas observed to fee εałβh ÖŁ¾JV© % per cent 
available se l l moisture* 

aia ½O¿łLjβiaαβa * 
When irrigation wore scheduled to 0,0 IW plot a, it wee 

observed that at first ivrlfat&on date, the soil ü¢i»t»re per­
centage at 2^ hours before Irrigation were about equivalent 

to 'J0 per cent available sou uoisture in all troaauent plotβ* 



$sš&β 8 i í-oiα υøåMtatē É¿rce»taßŵs s i VÏIΓİOUS soi l öepths Ŵ bduxβ) ¾^ïòrβ aaá (**8 tacts) after 
trrit¡;:^iûεis as afíβcteö by different Irrigation scheduler. 

ÜOÜ ¿ŵptås *& â Arrìrøtion¾aε per «3 i fŵsafc&oa* as \,vτ 0,6 > -Ü tπ»αfceflt acbøαuX¢ s 
vols* of ε¾n* i¡íll trcαfcusab βŵβfŬOs At 
per- (cm) 1 f 11 i 1 s 22 t III Í I¥ î vest 

in fcjflS» h : Λ Î L Í A i Is î A z h s ą i ~, i & t h i A ¿ 
fttoβπbs 
βf _ _ _ _ _ _ _ _ _ _ ^ _ _ „ . _ _ __ „ „ - . _ _ _ _ 

ta©ûå- (2?)^ (96)* (2**)* (29)* (59)* (8?)* ( i n ) 
ttMÿ -r 

1 Λ after *•** 
g »¿û GøKUg 30»½β 30O1 32»¼ 3û»**9 33*33 32.85 30.22 29.(** 3£.$? 35*77 32.92 32.¾ł 2?.¥» 

30^Sř œoii 3^.05 33.¾ 3b»*β 3fc.36 3^.85 3^.75 33.S3 33.P& 3SŴ 39.77 36.2* 20.62 32*ĵ> 
And* 

p«3 şεifciøα 
^ ^ ¾c¿U ^#96 ŵ ¾ S0*88 ^ # t e Ä Ä > Ä a B ^ # ¾ ^ ł * B α 0 mm ^ ' ^ 32*S3L 3**00 

3ûJi5 ¾¾3 33*22 39.3$ 3$.ö? 33^α 3WL2 ^ . 0 3 39.S5 3û.?9 JCŴ 39.931 36.33 35.72 36.8$ 

w* Ob.30 *m 35^* 3*.£* 35.3S 3^.76 33.03. 38.76 3^«A 39.«* 32,72 39*77 32.95 38.28 32.09 

30^*5 ttαŕ 36.53 32.37 3?.22 36.fiL 3*>.23 39.$6 34*32 39.6$ 36.30 39.77 36.77 39.3$ 3N-.05 

p3U?tð 
was c^sssa __________ 

B = Before i r r iga t ion . A = ^. 'ter i r r iga t ion . 
* Figures in paranthesis indicates the days after sowing for each i r r iga t ion . 

Administrator
Pencil



At wmaå itrtβattø½ the mil eoistare perooataao $* hours 
feof ©re said. IfrlgaUøn vera ©li^łtły b¾lov íiold e&paoity in 
0.6 um troa¾aβnt plots, vhilβ at about 50 per cent sŵilafclβ 
s e l l Eŵisturβ in M no laRrløatiøn π and at Held capacity in 
0*3 wul treatment plots, the coil doiβtuxc peteoαtafjftt #t 
hour© before third irrigation and fourth irricatiea vere 
about the βoε¡e in a l l the treatment plots i*c. * αo irriga­
tion », 0*3 fcïfi aaâ 0*6 WJř trβatii©öt pîötε* ^haa soil cois-
ti£fo pereβatageβ vβre dεtβralaed ¼β hours after irrigation, i t 
WQ» observed that these wore at field capacity in Q»é WW 

treattseiŵ plots. In 0.3 WUF treatment plotø, the coil t¾is-

tux* per©eJŵâi©s vero about eiplirQiemt to S¿ per cent available 

so i l stolsture at first ami fourth irrl&ntim.., i¾hn© i t was at 

field capacity after ••Goad and third irrl©Ŭti©ö* "¿ïm season 

i s that the first irrigation to 0*3 t.'üT trcctuent plots was 

given Just one day before the sao®»d irrigation to 0*6 WUE 

treatment plots and also after third irr%ŵlöa there was 

immediately, a receipt of rainfall, She soil uoieture per* 

eenfcages in " αo irrigation " treats»at p&ote ¥αø ahout equi­

valent to % per cent available coil coií turo at a l l irrigation 

dates ea»®pt after third irrigation, ½hea i t was at Held capa­

city due to receipt of rainfαH. 
3* .Fleßt_pfiiλŵa¾iř?i¾ Î 

Data pertaining to the plant population at barveatiαg 
i s giv¾a in ïαblβ 9* ö&*& reveal that the dif ioroneea in the 

plant pepulat£ea due to various treatseate wore sot si&aiíleant. 
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SÉÄILÄ t Flaut population per ħöctarβ as afí¾et®é by dlfí-
at femMtlog* 

'£limwtteαl plant pop¾αcŵion ix rø&'5 / ½a* 

ï Plααŵ | » t k AetuaJ. plant 
ìatiam/m population 
tobserved, Cpes?e©iit of fc 

rotißl plant 
ion) 

0 . 3 MJl 

»ł» tβßt 
^•¿** X 

I 

t|.i test 

tí.fi« at 5 >í 

¡55 

332 

popular 

Gôa»ŵŁ l»®aß 

İ4«ü« 
667 

66? 

Lig « ttl¢nlftøa»&» 

•ŕ* test 
C.ö. a t % fk 

•!•* t β s t 

C*Ð. a t S >S 

m 

93Ŵ 

» 

93«¾2 
ŞH¼3 
93«f* 

SUEUfr saw* 
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Actual f&aαb population mrl®Ŭ tarn 91*20 p@r «&i& to fM*3 

p«r coat of tłïôøroticai plant pepi&atl®»* 

Hata inf oraatine the pla¾t beigi % m &f£a¢t®ŵ periodi­

cally by variou» trcauasnte «*» pressfciteu la falalβ 10 aüå 

graphically shown in 1 ig# a* 

Sfaa growth @M vigour of ttβ§ p¡Uβt can l¾ ¢¾sr©ßïKsα by 
l i e h¢igkt, $33» Łi©αn ε¡axi»» plant titlgit yaβ observed to be 
153,00 e© at ìsaŕf®stiag» Sba h©lefct was lær©aïï©Ğ, rapläly 
fMi 32 âayβ uptø 7% day® after s¢»řias αr*d tbβxeafta* tbo 
LiOgiUtUuto of iíTcrθαe^ iīi plaüt NŬgtot wag not taifeaβLjr, 

ïħe ö&ta on &«aa plant height giv¾ö In . ublö 10 laβt» 
©at® that i t waa affo®t®ô sltftlficaatly at oiily ¼o saâ 60 ŵy* 

after ecwlag. '£feo ÿUat imigbt in 0.6 uift toateoat plot v&# 

εli^łtly higher tåw¡sa Wat l a 0*3 WW tfttttcaitt p&at at **6 and 

60 uay» after ®oviag» Mf£aroiiea In plößfc h®tφà at iiarrost 

(111 ease) m& not ε¾ĩiificant. 

It mm seen ŵoe t&β data in Sátt* lo that t&a plant 

kûißfrt vaβ ®%ÄfIŵa»tay Increased âue to itrt¢ tloð troatmost 

ov©r • no irrlfíatlo¿ì 9 troate@i& at a l l tš» g ^ s of crop 

giαrtti ŵa¾opt at 3a ŵy» after a®wl&g* 

In gc¿¾eral, ploat iiβlgîît åå»r¢as®Ŭ ri:nlĵlćatîUy with 
the $mtmm in tíLtmgm é¡m* J&f&satiM In plant baight due 



FIG. 2 

MEAN PLANT HEIGHT (CM)/PLANT AS AFFECTED BY DIFFERENT TREATMENTS 
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ÜL.* i**aa pL&rit ł w l φ t iiii en) 

by dł£ftopmfc tøøαtBtαfc*. 
us afíβctcŬ : criodlcally 

*r©αt«¾mtř; ,« 
Jtaφ» after øŵřlïïg 

«fite*M*i» «W¾*^*»¾W«ft«ŵ>aiti«?<>wcW«ftlłWUi>t-^waWt»*¡ff'Wŕ¾MŕM 

i t 32 t ½6 t 60 s ψt> 
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Ŵ 
7.61 

156.Í 

•IS 3.25 3 . |5 
9.63 

lÿ*.8Q 
Ŵ . 9 5 

I***.** 
^.58 

**#5ð 

ŵaa»»JL I'-mm _ j7»13 JW7a UO.¾O 1¡*6*53 152.56 153.00 

fi£β* * ¿¿l¢nlfiαaαfc* ¾ . L . » iôn βicαtfleααt. 



w 
to UÿQ <má *ψ÷ h©wβvor **r© not βlβαl£toant at ½éy 03 and XXI 

4ftjNi aí'fcer βovlagt žàJsUaŵÿ t&ff®røae©g in pXa»t halφt due 
to lev¢Ŭfî of αłftmgea woio not åŬsaifÜßa»t at 32 &¾rs after 

It «aβ obβ¢rvet¿ that tħ© application of £0 ¾ nitrogen 

per b©otarβ without irrlEatioo &a@yeaøoû plant height eißnifl-

®fHïl¾ř «W»r 2$ fcg nitrogen application por Lβetαro at oi l βtagoa 
o»¢Oft at 32 aiJd ½o days, twen they were at par* 

the of foots of Iflfcofoαtloit between ¿nł£atl»ii and nltro-
g«a ¥«ro not ÍOUÖÜ to too βl¢øUEleai* at a l l et£¾©o of crop 

g£røt&» 

fc<a èÞ.^o¾^ ,Qï^.th.,iŵtft.i¿mLj. i 
¾ith Třto* to got idea about îŵo absolute βn*rtl» fate of 

híîi$ t , the data for £bo ®mm Is gŵ©a %M ïábl© XI. *ht öβa» 
mMwm Mm of the height van at ¼é to 60 éaş¾ after ~ÖWÌÍ¾> 

Values of AGfc at 0 to 32 üayβ was oz&y 3*?^ and ^ ^ ε i®er©aaβâ 

witfe the advance In ago of crop. ïhøεβ valuer were a«θoφ 37»79* 
lü.07 t 3*00 art 0*13? OP pør plant per veck äuriuG pβrtod uβtv©en 
3 2 t o i » 6 t ^ t o 6 0 9 7 ^ t o 8 8 and 88 to HI days after sowing 
mptetfcNfty* 
Ę¡^^Êm^^ąm»»^mémt. JBalśfÄ^P^¾fcÄÄÄ¾^P¾. J¾SWSNí̂ Si'βMWrølSfc 

*ħ© ¿tuu valuer wo» not affoetod oonεidorcùαy 137 t£¡β 
d i f f e m t irïigatioiì geüoduXas at variotia era&řSb stages of crop. 
Xho dβan cm£tøtt Value of ABU vac observed ¢šarii¾ 46 to 60 days 

after ßQV¿Uic. 
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SâJftâJ¿ * **•** absolute growth smtŵ i am. ) h&irht {mi pm 
xOa¾t ptr ws®k âurliîg ail"f©sř©afc giwt£í pβr£øâø aε 
affected fcy difiortmt tieαtntαte. 

W¾BBWŕM>WMj|"l'»'^'«MI»»>*¾*l>ŵl*<W'«»l W¢W» 

.f¾&t©β»fc© 

u «»ttftr.jφwatŕ.t •«#«* # ; * , » ł u m i * *¢y** *? » 4W4 mi WluMiWW'» 

JAä̂ » a l t e r m i α β 
f i i i i M i 1 iimiwiinmÉMiiwirmaiM ^.w^ŵtìNw ^omwwhpumw 

t 0*32 t 3&»**6 * ½»ĜD ¡ 60-Ş% 2 T ^ i S i 88-211 
••i<şiw—t WWi'iXiiW»ił' ÜWMuanmiCMWŕmwyM i- «»>H¢W«wr» ftt*«nQibMm><« <* ~, i "»*•"* 

0,3 ¾'Ä 

0*6 W½ 

3»7** 

3.95 

9.13 

9.**0 

3*51 

3 Ŵ 

7.7Ô 

9.2? 

% 0 3.75 9»0ö 

*γ^ 3.92 9.71 
^00 ½»16 10***7 

33.62 
3^*82 

¼α*ii 
*α«63 

i ä l£^^ l fK£α£ ¥ l Ä ø » θ E ŵ r ø & ^ 

½5 3«3fc 7.10 

3.68 8.W 

3^*15 

3Ĝ.85 

30.22 28. 

39-38 19.99 

35«9tø l¿»£» 
3ô*6ĉ 18,8? 

15.31 
ia*¢5 

19.21 

15.56 

17.63 

General ł<eon 3*7^ β»β* 37.79 1&.07 

3*2S 0,0669 
3 . ^ 0*03Ŵ 

27 ŵ»» 

. i β β M * 

1.63 

3.3Ö 

o,35êo 
0*1095 

0*1217 

0*0060 

0*0121 

0*0760 

%*3ß 0*33½0 

Λ» 0*1370 
tfimr*»iw"*&"<&*-'***< m"Mm •ą a¾-»onJÉ¾ W B i ™ i ' » ' » ł » w ¢ ' * i 



So 

TkM date, m§afβłjiβ åGE vain®® in ïa¾αe H revealeu that 
irrigation treαt®®at tee given ħigh©y Aûlt urJUes ŵ&a "tfc irri­

gation" tvtαtiMαt, 

It woe observed that Urn Aβu or plant b¢lφt ¼aβ in* 
creased at cOl etagec of crop growth with Ì:icï¾ar4;^ the levels 

of nitrogen* ïh® dlfíerene* in the Afiu wûm ¢m to i w and 

l¿-0 per hectare were considerably higher. 

'were wae r¾í »i£ii fcłorŵ dif i*reiĸ« íα t¾# .ŵ* value due 

to lβvt¡lß of nitrogen without Irrlgutlon* 

U&ta regarding the Dβaa cprcaű of plant ac affected 
pβrlŵOically by different tteatsaeiws art; pr©neiŵłŬ in Table 12* 

I t vαo deserved that g¡βmn cuituaup spread of piasfc vas only 12.07 
eta at 32 days, however i t was increased cr^αaly aaá attained 

eean nausea spread of 69,^0 cε at ßö days after ©©nisi* 

It w®Ŵd be observed from t®e data g£ven in îaole 1¿« 

fcfcat the spread of plant vαe not affected ciGrüfiCa»tly by 

irrigation schedules at e l l stages of crop growth* 

Data in fable 12, revealed tbat the .can spread of plant 

was siGíiií'ieantly increαεeü α*e to iwieation ovαr no irriga­
tion" at cθ.1 stages of crop growth. 
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l g t hmM cproaú of plant (αa) 
¾gr diíîeroníi ts¾ato®ots» 

m aT¿ectcc ìŵriodicαily 

•»<*(*"*SH(*»«SŴ 4 * 4Wł*9W « n » #CM»a¢t«ï JΛ»ΛJI»W¢, • 

¿ï¾atîaeats i«y® a f t e r βøtrinβ 

s 32 1 ½ I 60 

40Bm&4lNPaβ%MBnMCİ^ 

0 * 1 WUl 
»l* taβt 

12.05 
*4.L>» 
0.13 

JWftAłftrôJittUM¢t- •**•(** < 

*Ŵ95 
M».OÍ 

&** * 
O.Wβ 

¿AJ¿clgB&leitf. y*.. Jjσtøδíβa 

• ł 1 taat 

o.δ 

.9.03 

ft ÌW 

A.¾te» 

Irø¢Uuα£ .flJAjaBtta¾tetaλ 

l £ . l© 
33.0? 
^ lg . 
0,â* 
0#?9 

3β»l 

mlŷù 

o«6β 
2.0** 

jyiŵ^ŵ¾w¾pwlił¾β»»**'^ 

¿½Ił-» *, 
ű»¿>» a t 5 •' 

lätftlSåi3&¡tø& I λ ¿U¾Ì 

•l* t»βt 

C©2»?ŵ î¾itt 

10,30 
11.33 

0,3? 

0.37 

36,16 
ŬL.90 

°*¾ 2.89 

0.97 

pt.O? 
S2.?2 

2.35 

60.76 
65.20 
Ŵ.36 
£řiß» 
X.ÖÖ 
2.9® 

S»SÖ 
57»JW 
1Ä2 

5% 

61.37 69.82 
62.67 72*06 

0.71 0,82 

Ŵ.35 
6Q.ÇÕ 
72 . ½ 
7θ.«#o 
1.16 
3.**£ 

50.76 
66.13 

ψ#0p 

X.^2 i.í¿'r 

Öβ 

70#ø5 
7S*ł2 

!*•• • 
OŴ 

63.60 
71.90 

2.7a 

65.66 
69.ØI 
73.50 
ÿS.96 

1.: 

¾.?o 

&6.90 

1 Ŵ 

1.63 

"l¿i. - ^igii lf leαtst . 

12.0? »tô.l½ 60.11 6G.39 69.M) 
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MEAN STEM DIAMETER OF PLANT (CM) AS AFFECTED BY DIFFERENT TREATMENTS 

2.1+0 

2.20 

2.00 

Ö 1.80 • 

^ 1.60 

S 1.1+0 • 

j§ 1.20 
U 
¾ 1.00 -i 
Q 

CQ 

0.80 

0.60 • 

OΛO 

0.20 

0 

0.3WUF 

0.6WUF 

xoN5o 
N 2 5 

Nŕn δ 
? υ 0 With i r r iga t ion 

ö 
0 
0 . 

ioo o - " ^ 

/ 

- *75 
— N 

/ / 

32 U-6 60 7U- 88 111 0 
- DAYS AFTER SOWING 

32 kβ 60 7½ 88 111 
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£ata in tb® *cble X2 βbowi; tfe&t in ßθïł©jraXt plant 
spread increased e½alttβaiitSjr vltb tbe l&cveaee in nitrogen 
doe® at alX stage® oí ejop ¢s¡øvtħ, 

łbe œan plant spread wa® føy»å to be sot affeeted 

Łi-niflCGiïfcly at 32 ðayø due to tfce application of nitrogen. 

ultbαut irrii; Uoïi, iftereafte?* at e¾ètag©e of evep growth, 

tbe plant spread was cl&nificcmtly lii^bcr due to % 3sg nitro-

gea. application over 2$ ¾ ¾itř©e©i¾ αpplier: tion per ¾eeta»» 

without IMgatioα* 
££lifl&jαt i ŵ ¾ ŵ ŵ ¿ * • 

£he tŵaa plant spread was not elgaaflecmfcay af£eeted at 

aU βtage© of crop growth due to interaction uetucsn irrigation 
and nitrogen* 

£at* pertaining to the ceaa otŵa ÖİÜÛ©IM¾» ice) aβ 
affected periodically by different feieateen&e are presented in 
fable 13 and gi¾φbieał¾f ¿ipictcû in Fig* 3* 

It was observed tîtat man ©te@ diee&ter af footed signi­

ficantly αue to a l l treatments \mâ&γ εtuáÿ at ofi# or other 

eiop growth stages* ïbe L.ean aą¾tel» ßtct.. ùiε^©tcr ¾aβ 2.025 
en at 08 days after eowing and i t wa* dteliαeđ at HI days 

!•©• at harveetlng* 

M£βoii P£ λr¾tøtix>a fiü^üåOfig * 

ħβ etα¿ diameter per plant vae not c¾nlíiöíiřîtly aff-
ected at 32$ kê and 60 days after cowing duo to irrigation 
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iSàlåLU » ^ ®aa tt©m d i o p t e r of plaat (CŁ) a t βfftMriM 
perioíitcal2y by 4Łtfe*αat tr©aiδiwßfcfi. 

Xfβαtaβafea 
32 

ψnHH^Í', rfa MB*"*"*1* 

Î½4Ś 

ŵyε a f te r søtìUtß 
r •#t&*wøm> 

Ckj 7¾* ; cm 3 l H 

¿Xžlí^UQflL^iŵeŵOftfi. 

0*3 wi¢ 
0*6 tun 
• * ' t M t 
£î*¿»* $» _ 
α#ü* at > *• 

1.372 
0*023 

1.* 
l*í 

* İ * i - * 
0*02fc 

j¾S i^ - , ! ^ ^^^ ^ ^ ^ ^ ^ ^ ! ^ ^ ^ JS^J|^ffi^W<WJPlAi^JAiWAEff 

•i» test 
C»¿¿* ð t ? 

JMβMĴKĵ9WlgR*MJMUfei^ 

X*X91 
1*36 
o*o% 
0.079 

X«/SX 
1.S37 
0*021 

1 .591 
1.809 

0.07s 

1*950 2.0Ş2 
3*020 2#X3P> 
0*019 ð#02X 
ö*0¾ Ö*Ö&? 

i*7ŵ 
1*9®5 

fií 
0,OJ 
0*< 

1,060 
£•093 
O»öfe 
§,07ü 

2*022 
2#105 

0* 
0* 

1.031 

2*0*3 

o»ēfe 
0.086 

i t 
IB 

t e s t 
¢«¿>. a t 5 # 

1*71? 

&¾g* 
0*030 
0*00. 

l .β^ 
i.j 
2*4 
2*305 
¿¾* 

0.OS9 
0*ö*iö 

1.B31 
1*921 

2*351 

0*029 
0,000 

rf¥ t e s t 

w»ì¿» a t 5 /» 

1*Ä3 

0*Ŵ7 

X,286 
1*½6 

0*0**8 

l . : 
1*670 

&4g* 
O.O¾ 
0*129 

1*713 1.33© 
1*89,0 1,906 

¡; ¡. ' 

0*039 Ø*ŵĉ 

1*736 

1*076 

0«0½ 

•*•• t®st 
O.¢fc? Õ*ŴØ 0.Ŵ3 O.O39 ø#0¾ Ö.Ŵ2 

0*125 0*125 

Genera l K©&n 1.302 1*½90 1*7^3 1*918 2*025 1*99^ 
- *t«lWfci'*)Wwp 1—1 iWW¾WWKHi'llWWMBi W » l 

Ügnifleaat, 

W*ŕ«*rt*<í • « * * "<S«- «rmaae»*il4»*tf<fc*.iJif^j*i^ qy βíłn»w 4 

**»ü# « î½ß • lgn l f l f tu8 t* 

X«200 X«355 

0.033 O»O¿t 

o«W o«am 
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øoħ@âiā®i# '¿n«ar»αfter9 ttoe 0*6 '.-•& gŵeŵüe t¾ßrfŵ©eü fc¾β stem 
alaiì¡tter sigaiřieanUy over the 0*3 • -¿ ®enedtαe* Λ'ÐV increase 

in tne stetã ulαŁŵtcT cue to 0¢6 uì£ eefcsθOalβ WCÆ G*7 æ t 0*8 on 

and 0,3 cm over 0*3 ¾íik senedule at ?%t Oβ and III days respβcti* 

*fae dlí icrezice in the stCL; dåaäŵter was føtæd to ¾e eå^nl* 

fleently iilgte©r uuβ to irrigation over "oo Ifrtβαtåøn" treatBeat 

at a l l crop £igirtli stages. She increase in ecet. ÛXCŁ.QUÌV ûm to 

irrigation application voro, 1.0, 1.9» £*lv 2*2, 2«29 and 2»3 » 

©irer "no Irrigation* treatment at 32t ½6t 6o9 ? S Û8 and 131 day® 

respectively* 

i í i i ŵ ŵ ÄÍ„.J¾ltrí>iìSB t 

*fcβ data in iáble 13 revealed ŵ&t the βtet. Ois&©t©r vm 
iound t*> be increased ßigi¾åJieantły vita iaereiusiag levels or 
αits®gen at al l stages of crop grewtts» 

¿¿ata fro© the ïable 13t inai©at© ¾nat Uie apÿlle&ti©tt of 

nitrotJoö witbout Irrigation resMlteu Into increased βtβù diameter 

at a l l stages, but the difference was only cicrdřiccr¿t of 60 eays 

due to 50 icg nitroαea over 2> kg nitrogen applicr^ioa -or hectare 
viα½ut irrigation* 

«¿&ta in ¿¢fele 13, indicate that the luterαcüioa eííe©t© tet¼eoi 

irrigation and nitrogen vert found to be significant in affecting 

tìł© stem disaster at only 8S ana H I days after ε©wiü£» ïfce rele­

vant data ie given in Table Hi» end f able 15 re&f&etively* 
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laibiüJè '" **••» »W* úlœnβU¿T per olaift ÍCL) a© af fô©taô by 
lutemtion between JđM¾gatíUs» and sttrαcott at 
Ŭ8 αay» after sowing. 

Inlßation 
*25 h$0 **?$ *İ00 h*m 

ö#3 ¾¾āé 2UŴ6 1*9*»3 2*0½ 2*3?3 2*ö52 

©#6 vŵ i#8?0 1,953 2.316 S.396 3.13** 

ì-©få£i 1.850 1.9½β 2*181 2*305 2*093 

** * t # » t * Ł4ß» ujn*Φ£ n o .O½ ¢#k. a t 5 ^ Ä 0*125» 
I t iß seen from Xał&» l½» that in general, at øaeh of irri-

gaUoî¿ tf®atε&sit iris* i 0*3 VvOt emu 0.6 Mttt tìw ctβt. diameter 
iærβŬ®βíå* ώír.Uαrly at ®a©h attneM* level, 0.6 i,Æ inβr®aseα 
tbe βtβεi lîlöŁater at 38 daye after sowing m eo&φαieŬ to that at 

0*3 wβř treaî¾t¢ot. ut©m dlûE¿atβr at 88 days after coving in treat-
maüt of 0.6 uUF combined with ψ½ to 100 kg nitrogen per hectare and 
0*3 tiUlr coε¿bii¾¢ù vim 100 % aitr©ia» <gm hectare vm significantly 

ìtåφ®v than tħat la a l l other treatment ®jBfciö&tjL©tî§. 
£iÜ&J& * ì««an δtβc áiaβeter per îŬant Ccc) as αfíeetβä by inter** 

action b»tvβGïł irrigation and oitr®e©» at l H ûà&s 
altar sowing. 

Irrigation i¿itZ'OċOíl 

1.903 2.016 
1*9*#0 2.280 

1.921 2*150 

. - . £ - 0*0½t O^» 

¾5 
1 . 0 O 6 

i¿itZ'OċOíl 

1.903 2.016 
1*9*#0 2.280 

1.921 2*150 

. - . £ - 0*0½t O^» 

- ¿ o ' ^®*0 

0*3 h » 

§•6 ¾»* 

¾5 
1 . 0 O 6 

i¿itZ'OċOíl 

1.903 2.016 
1*9*#0 2.280 

1.921 2*150 

. - . £ - 0*0½t O^» 

2.363 2*022 

2 * 3 ^ 2.105 

¿*#an 

<̂  i g . *»< 

i¿itZ'OċOíl 

1.903 2.016 
1*9*#0 2.280 

1.921 2*150 

. - . £ - 0*0½t O^» 

2*3^Ł 

•I • ta¢t * <̂  i g . *»< 

i¿itZ'OċOíl 

1.903 2.016 
1*9*#0 2.280 

1.921 2*150 

. - . £ - 0*0½t O^» a t 5 *•» ö 0.125* 

tittm&m 
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fc»i»IXur trend as in ease of stem uici.otcr at 00 days 
after savins *a® observed in cαire of the εt©π äiøjsafcer at 111 

days after sowing Usöle l ÿ ) . 

4s® data in respeet of mean number of £ttncti©ïsal leaves 

per plant as affeoted periodically by different treatment© are 

Given in Sable 16, '£he mean Sialism number of ftαetlonel 
Iŵř¿vec per plant were 22.66 at ?** days after sowing, 

£toe data in Xαbl© 16 revealed that i,oan number of í«ö» 

eti®nal leaves were found to be in¢re&®βd clcαlflcantly at 
only W6 and GO day* after spring* 

I t could oe observed fro® the data civoa in I'alđba 16 

that appü®atiea of irrigation resulted into increased oaan 

îasabβr of functional leaves per plant over "no irrigation* 

«xu¾&.s>f Måzmm « 
In ®en©ralt jUjercacirig the level of nitrogen appüβa-

tŵoa found to be siøDlfieaaKIjr ®ff®etive in jUâcroαeing the 
functional leaves per plant at a l l crop growth stages eæept 

at H I days after sowing. However* at 32 and 88 days after 

acting, tfce levels of $0 and 75 ¾¾ nitrogen per hectare were 

at par* 

It i« seen from data given in Sable 16 that / . i¾ ni-

trogen application per hectare was significantly efíeβtive in 
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¿able lø i li¢aa rum^r ©f functloíial loavcr; ¾®r j£aαt aβ 
aff®¾t®Ŭ periodically by aifftereal iř®ate©nta. 

£fatMNftø Î nys after ε¢fcfi¾ 
»tlβ*ŴŁJ- * - - « - > 

0*6 

tf.fc« a t 5 5> • 0.7** O.é? 

¿# 

«É8M*«»ma» aWWB -̂-#iĩ̂ WJŴwMlφ»i¢WHiτii«ll»¾li • n i l W W I W I m ^mβfi^-*- m<•*. *-• «- #****. » ł ^ ' ¾ f - ^ ^ ^ » w « . , w 

í 32 I ^ : 6Q î ?*f $08 t a i l 

WOT 8*52 Xf»P 2X*#* 22.95 21.77 U . Ŵ 
0»* WUF 8.89 16.70 ¾ ¾ aŞ¡β7i 22.17 -&»96 
*«*». X 0.1** 0.2»ł 0.22 0.26 0.10 O.¼l 

7.53 ^ . 2 3 If.fŬ 23*11 2 0 . ^ 10.6Ş 
¿ Ö.?0 2£»3β 22.11 23,36 21.90 H.5Ő **• test í»iċ, ciβ» i#åß. s¾» c-iø, ií»ε. 
fc»¿.. & o«3β ø#% o*¾ o*& o»ï? o«ø3 
U.&. a t 5 /• 0.½8 0.82 0.75 O.S¢ 09β2 

¾ 7.75 1^30 if .56 a α e SÔ.QΘ 11.30 
M ©**3 15»7f 2Í.3I 22.7X 21.60 U*2& 
ŵ ö,8è i6»oδ 22.55 2k.o6 22,1*5 H»2Ö 
*¾0û 9»7¾ l®Ŵ 25.03 25.3® 23»6İ 12.25 
»r* t©©t tag, &%• ε i c . &i¢» Ł-tß a¿». 
α<. X 0.20 0.35 0.32. O ¾ 0.26 0.5$ Ŵ at 5 ,• 0.60 Û(Å O.Şf 1.12 0.79 

¾ 7.l*0 13*¾ 3S.60 20.50 2003 10.63 
l% 7*66 ī¢.66 ao.½ 21,70 21.23 10.66 
*Þ' t©θt *İ»L. Ü.&. ¿»i£¡. M»wi **•»*• &.$• 
&•*.. X „ 0.28 0.»*9 O ¾ 0 . S 0.37 0.83 

•i* tββt !***•*# &«¿>« ¡*»C» ¿ ¡ . » . **»w# #•&# 
Ł.1*. x , 0#8β G.*»9 0.**5 0.53 0.37 0.83 
¾»#î½ at 5 *̂ ** "* ** • m m 

COBŴΓÍŬ l..^'. 8.35 15.73 21.33 22.6c 2X.£7 10.2k 

&H* ~ "iεniSícQjìt. ;«,(.. « ¿JO» í^aifieGnt, 
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4βy» after εötfioč. L®»ever b©í'oî¾, and MXavi&β 60 days, 
vħ© nltfβgeβt levels nβre inβ£řeetiire la iaercasiae the fto» 
ctional leaf nutnber per plant, 

lαtcrαctloû βffβete between Irrlg&Uøπ and nitrogen 
¾ere Sound to be absent. 
M6 Ugłí: arm peJT.pλa»î. & 

i*ata vltb ittf o«aαtlon on Keen leaf area per plant at 
attested pevlβtfMUy by different treatoenĩtc ore presented 

in ¾¾aβ 1? and graiáilcally ŵ©»» in l i e , ¼» 

Data revealed that ®wűūm®v jAaαt autuiaed rìą¾tøuiR 
leaf area of 36.899 εq. «fca at 7½ dαye after öwáüag* while i t 

ì¾arÄÿ protlucoα 12 .3^ CQ ŐL> leaf area up to 3¿ üayε. loll¢w-

log 'A days of peak period of leaf area per plant, Wmm vaø 

gradual decrease l a leaf area aaâ It ¾ra© 3L7«Ŵ½ eą <fe per 
pla»t at Jä&rveetl&g, 

¿¡βan leaf area per plant m£ βågiŬil αatly ix¾reaeed 
ci» to O»ê fełÄ schedule offer 0,3 ¾lßf schedule at a l l erαp 
gr¢wtħ stages ®æβept at 32 days after sevi¡îg» ŵea differesee 

VII SOt Ðig&UlCaiït, 

¿tffMLα£Jj*Ut«4ialáfia!. 3řiu-JL»áŵlŵia * 
I t vas ubserveu that Irrigation applleatlea resulted 

in %mmmmi leaf a»a Í irnlflouπtly cmr *m irrigation" 
tremtttejat* Sbe usaα oas£tetKi values were M3.30 si dD and 
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ĄÊŬÙΛ. Xψ i l'4Nuł loaf area (eq m) mt plant a© fi¿lαβ£ftâ periodi­
cal ly by ùifíes¾»t tvtc½øittø* 

JTŕ'«g»'W»"WW^.Wil)i<l»"W' n » ¡ • » * * « * . » * * itl'.gÜWWH if 

.¾¾at©©at© 

32 ¼6 CO •. 71* 83 

0*3 HW 
0*1 wttř 
»l« t e s t 

v*¿>* a t 5 í* 

lb*< 
hφ¡àø 

0*905 

26.777 
31*766 

J* 
O.ł 
1*¼Ŭ 

16*920 
ï9*369 
oŵ 
l*S28 

δ"ïK Ä18 
o*τ|5 
2*3¾ 

0 
.ØÖ8 

i¢piÄ»w»ŴtpM¾MPNw^ Økß^ăm^í^^ØĘHsBm 

¢0 

•"***** X 
*-*#* At 5 i» 

9*9^ ¾M77 28,093 
13*371 29*272 3β,ł¢ô 

Łİ£* Ì . Ì ¿ # ¿ S F , 
I*ŴÖ o»m i*m 
3*006 1*§?8 S*İ¾ 

^^0Æ-.pXj^jrøα^«iâβ/ža 

10,856 21*½1| #**€7Ô 

l¼**pf 3*#Ŵ *3*ö35 
1 5 * ^ 36.Ô2İ ½7.3Î2 

*«*«*?, * * ^ ß # *'lß» 
1*2S0 Ö*#2 0*970 

1*996 2*996 

2S#9ĩfö 26*105 
m*Soo 36*593 
l .¾Ô l . M ¿ 
2 * Ŵ 2*335 

27*701 2S.Ŵ-

tfrβ* 
V * 

1«2£5 
3*J*¢ 

**-*278 

0* 

*¾0 
*f* t#st 
ií»îi* a t Ş /» 

¾ 1 t©öt 
Ü*Ä* a t > > 

10*632 20,625 

1*310 

1*810 

o.î 
2 * i 

İ ł , W „ 
0*950 

• 4 

¡¿lğ* 
1* 
3* 

1.231 

22*782 21.; 
35*135 30*^ 
l*¾o X.W06 
»N725 **1?7 

1.590 
**177 

k-**>.B*ř«« * 

General ì^aa 1 2 , 3 ^ 26.Ŵ3 35*131 

in 

17*6X9 
" 125 23 
O.i ^* 
1*253 

15*777 
21*393 
2*w3|6 
20*002 

iĴig* 

11*521 
12*356 

°¿ 
2.517 

o.< 
2*517 

36.399 33 .Ş7 1 7 * e ^ 
a í¿0& ¿:İLalf iCûJ3t , 

llktø 
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m*9$B sq ŵs βt ?¼> toys alter ®dfi¡¾g in irrigation trenteetit 

end "no irrigation" treatsβat veeptetlvely* 

It mm ebeerveá that the increasing level of nitrogen 

v«*e Di&ai£ieaπtly effective In Increasing leaí area per plant 

at al l stagoo of crop growth βa»»pt at 32 clcys, «ħ#a tnβy ¾βre 

Iro. data given In ĩαtlβ 171 i t would bo seen that t®e 
¾p|OicaUûîî of $0 l¾ nitrogen per fceotare yit¾ettt irrigation 

cave Ri¿łìiXie^¾tly bi¿h»r leaf area per gŬ»t ovor 25 kg nitro­

gen application per ìa®etars without liviβvttøα* 

*¾# Interaction eí loots b©t¾ŕöt¾¾ irrif: -'¿ioa and nitrogen 

level© wire sig»iftent at 88 end 111 ώayr after swing, the 
data are gUren in SenXe 18 and 19 retpectiγŵ~# 

fālð&Jâ * ϋeeii leaf area Uq &) per plant .;; effeeted by 
interaction between irrigation sad nitrogen at 
03 days after ε<swiiłg„ 

Irrigation 
* ~. *!***•*.>*>.•«** WrtAwt 

nitrogen 

¾ 
3 1 . Ŵ 

36.236 

7̂5 X'1Q0 

½Ö.7S8 äfl»03»* 

3 3 . W W W 

¼ # # 7 **.??? 

Laan 

0,3 WUP 

0.6 UW 

23*125 

27.823 

3 1 . Ŵ 

36.236 

7̂5 X'1Q0 

½Ö.7S8 äfl»03»* 

3 3 . W W W 

¼ # # 7 **.??? 

3k.l**2 

39«0**£ 

Mean 33.^5 

7̂5 X'1Q0 

½Ö.7S8 äfl»03»* 

3 3 . W W W 

¼ # # 7 **.??? -

•tf* teet * £ig* ì,JL.« ¿ » 1»½06 c*¿ »at 5 /* ¾ **»157 
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i t is eeea frofc Urn ïatŬe IS tbat leaf area Increased 

¾ith the i&ere&®e to level of íiitrooen at eaŵ wltt' troafcciβαt* 
- imlluiOy, at ©aefc level of aitregea, leaf aroα Increased in 
0«ê WUS m ootsparea to tbat in 0.3 βUK Irrigation scħôc£ulβá 

as per 0.6 ĥ * combined with loo I.Q nitrogen per beβtare to* 
¢r©aseα tfae leaf area significantly m cocparod to a l l other 
treatment ooeJ»inαtionß axcopt treat©eat combination of 0.6 

,,ai and 7? *eβ nitro¡ on per neotare. 

Xt ©aa ®e e®serveα free ttoe Sato&e 19 that, at ħarveβt, 
leaf area per plant in 0.3 W treatment as vei l as in 0,6 
u& treatment increased wMh the iB©r®an® in level of nitrogen 
Vφ to ?$ leg per fceotar® o:Oy. At eadt nlt&fttfui level, 0*6 
ìM traat®eat increased tbβ leaf area per plant as coispareű 
to 0«3 í»tfP treatoont. 
Jåft¾ftJÄ t ì̂ aaa leaf area C mi ÙÛ ) per plant αc αffeeted by 

interaction between irrigation m& attroøMH at 
harvest i . e . H I day© after εo¾»'lĵ . 

Irrigation xütrogeπ 
4½5 ¡î5o lİ5 ¾øö l¿oan 

0,3 «Uř 13#?01 ÌŞ*$21 20,321 18.^2 17.428 
0.6 Wlft 17.8^2 25.26^ 2?.053 21,532 23.125 

fc©an Ŵ??6 21.393 2^.336 20.002 

*I» test * &lβ, 4̂ .4»# jt « 0.Ŵ? c.W at 5 ,J'β 2.5¾? 

It i s seen fro© U¾o data givβa in fable 1> t¾at the 

treatment eo£&ination¿; of 0.6 rø vitłi 50 and 70 ¡¾ nitrogen 

per feeβtαte increased tfcfô leaf area aigaifieantly as compared 

to al l other treatment ooaMnataoiis. 



Wltk via¾r t© øă% eβaparatâ¡ra idea about Use leaf area 

produced by & plant and land area isapt for a plant, tne leaf 

area lαđicQε were calculate, í'be data la list statistically 

eumlysad aosl inferences ore based on saaaαε. ¾.ħe relevant data 
Is given In ïable 20* I t was observe that tb© uβan K¾a¾tmMBt 
ŁAl vββ 2*0*9 at ?** days after seating* Sie le&f area indices 
«βre very negliβlble at 32 cloys, but ÏOHÖWİÌÌ£ tblø slow 
fwwtn period, the leaf area indices were incröaceå gradually 
w& attained, tmsamm wãm at ?**• days after sσuüigt indicatił¾ 
tšte í¾ll canopy at Ŵe stage* ¾araaftarş tłie loaf area Indi­
ces vara decreased and beaaße íie.Lvligibie aet in al l but in 
ßoαa treatments at harvest. 

4 glααo© at ïαble 20 would inalβate tîmt Dean IAX vara 

affected by irrigation schedules sa»» εjora at letter βtageε of 
crop grewtL, She ülflcreaoea l» the l&ean leaf area indices 

vara αeglieifcie at 32 and 60 days after swim* *wfc considerable 
difference *&s fouaö at **6f 7**f 00 and 111 days after aewiag* 

¥τm vŵle 20f i t vould ba socn that uħere vai in¢reasiiłg 
trand i s ĴLAi value* resulted from difforest nitregaa level*? vφ 
to 88 days* At H I 4αyøφ however, no regular tread ¾aβ obββr-

It e®uM ba observed free Sable 20 t&at $0 l¾ nitroeβa 
application par î»etare without Irrigation resulted into feigner 

62 
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by dliiei¾αt fcf©a¾Beŵís, 

Dayε af ter β¢ftϋUig 
32 i ¼6 t 6o t ^ t aβ i n i 

«Mf«"WW*« 

0,3 ««? 0.70? lφk&? 2*m. 2#152 1*W 0»f?9 
0,6 um 0.778 l*7v4. 2,187 2*326 2 . Ŵ * » 2 ^ 

0 0 . 0 2 1#065 1*560 1,600 IΛ^O 0,663 
1 0,7½ 1.626 Æφm**Jw 2,230 S.032 1,132 

WmSmM 9K4NHU*JMIH*» eP^JRAaAiwABpMp*«iBiw^ 

¾5 0,603 U 8 9 1*370 1.53S l»rø 0,876 

**5o 0,69** i,5**3 £»0**8 2*173 1,885 1.138 

^ 5 ©,mo 1,770 2AØ» 2.558 2 , ^ 0 1*352 

½>o o,aé3 2 , DI 2,6gØ 2.ĈŴ 2,½59 1,111 

vlthňUfc I r r igat ion 

1,265 1.199 *½S 1,21*^ 1,265 1.199 0,6*0 

¾o o.ÿøo i,ŵ5 1,901 1 # » 1.701 

1,866 

0*686 

G®særal í-©αn 0«ćθ5 l . Ŵ 1*950 2,Ö**9 

1.701 

1,866 0,991 



¾mš mem íMåm® tbαα tbat ¢m to 25 kg nitrogen p®ff fceβfcare 
without irrigatioa* 

öata on dry matter production (g) pet- plm& and i t s 
distribution in difierent plant partsf ae of footed periodically 
by different treatments eve presented in 2t&!e 21 and grapħi-
colly shown in Iig« 5. *«*U the data la Λ-LIC 23.9 i t would ©e 
seen that dry ratter per plant was l¡icreaεcd wl¾fc the advance 

iu age of crop, ïî¾ ©eaa mxisam value for áry ce¿ftttr par 

plant was 1 -̂7.10 g at HI days after ßövi¿¾ i . e . at harvesting. 

curing first 32 days growth p©rioű, α plant lias accumulated 
3*ł*5 i 4ry taatter* Šfpfce ½6 day», Ŵ@ plant bag αce¾címated dry 
Ł.atUr in vegetative parts but following kβ days, lant had 
accuKUluted dry tetter in reproductive plant parts as vai l . 

It would bo seen frets the data in ¿cilûo 21 that the 

total dry scatter per pλa»t and i ts distribution in coűponβnt 

dug to 0.6 í-å than Φm to 0*3 W* schedule at 32 days after 
towing. ¿ollöŁ'-liìfí 32 days, the litigation gŵ©ü¾Ŭeß vara 

iαβfisetivc in increasing the dry letter per plant as vail as 
in i t s ŵoεφo&aαt plant parts except at 111 #»yc Ci«o« at bar* 
vesting) vhere the seed veight per plant was s¿r^iiřicantly 
M#«r due to 0*6 Wl* than 0.3 wU* schedule. 

I t v i i observed that application of IfřigatleA resulted 
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into slgαtfåoajst increase in dry ngfctor production per plant, 
mā Xn Itf.; ©oepotiant plant parts, at a l l etagoβ* ¿*J©e#t at 

'A days (in Head and øte¡s) wâ at 111 day® .la repre&iβt£re 
pleat parts otfeer than seed) tîac dry natter paaåwtton wa» 

not significantly tãφßv due to Irrigation ovor nm irrâga* 

tion" trβafc¿©nt. 

M.^ptt. θX.>ŬJ¾P0¾¢]¾ t 

üata in Xáble 21 snow that the dry oatter pre&Uŵtlon 

per plant Ijaoraased significantly vith the increase in nitrogen 

doec up t© ŷ<? kg per toeet&re at a l l αrop £*¾*?t» gsagas# 

am total dry letter production per plant ¾as increased 

slgαi£leantly due to 50 &g aitï¾g©n application per hectare 

over 2$ kg nltroc©n application ¾rit&out irri£atien at al l crop 

growth stage© except at ½6 daysf wnere they vorc a©t signifi­

cant ( vide ïafcle 21 )« 

I t is soon free âata given in Xatue 21 thct iateraetion 

effect* oβtveoii Irrigation and nitrogen were aot c&goSJleaat at 
a l l crop giovtli stages* 

÷Hβtl efcfifllJaii^ElSKii^ î 

J½ta pertaining to the &C2B of dry Latter in g per plant 

par veefc durinß different growth periods as affooted ey difi-

erent treatments are preββnted la Saħle 22. öata were not 
statistically analysed and inferences are fcased on seanβ* 
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*atol® 22 t i-mm absolute growth stt* {MM,} @$ total dry 
fMtte» per plant (g> wmm^ - - - - - •«—---
βvøvtħ pβrâőâs m ftŕm¢tt* 

i 0»32 * ip ïô^^¾¾ŝrpř¾ï 8 ÿ¾»« i aβ-SSl 
* « - * «Vř •*.•"»*-JJft¢î 'Jt l í¢ł l¾»B 

0.3 WΦ 2.16 1**.055 20.225 18.320 13*250 2.2^9 
0.6 Wlft 2.56 12.820 21.270 ł¼>.9ĉ5 l^.O¿ŵ ^.620 

¾ l»Ŵ 10 .^0 16.260 İ5»Q€5 12.700 3»β$5 
I 2.3İ ¾«?25 20.ŒL0 15«$ð0 13*635 3 Λ 3 3 

¾ 1.88 9160 2?,3rø 15*335 13*150 3.ĜS2 

^ 0 2.2k 12.590 £ U £ * Ŵ.775 13*^55 3*965 

^ 2.56 15*905 21.795 16.000 13»330 O.Ô?2 

*¼00 2*7? ^» 8 35 22.330 16J»6c 13.890 5.Ŵ7 

¾ l ŵ 9.685 15»β65 ¾.i*5c 11.935 3.5Ö2 

*^0 2.1** H,*«00 20.650 15.300 12.730 ½*.lê9 

uomral î-iβaii 2.20 12.70 2ł.½2 15.51 13*2S 3*56 
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¡x¾n m¡sãtsm MM recorded wm âł#½ c per plant per 

weŵ durii¾ *#6 to 60 days after ©owing* It ¾xic β*s¾r 2.20 g 

per plant per veefe during 0 to 32 Ooy» and åa®roau©å rapidly 

wpto 12.70 ß during 32 to ^ díiyc after se¾iöe* loUowiag 

60 dayβ, tϋe ΛG& was reduced and approached tbe vαluα of 
3«^6 g per plant per veek* 

4120 i&¿* value vac increαcöd due to 0*6 WA schedule 

over 0,3 W'US εeh©dul© at a l l crop growth βtagee* ess®βpt during 
32 to ½6 ÖM 60 to Vž+ days after sowing. 

á^&pt of "so ir¿ŵ£αtiαa'̂ v¢...̂ xj;¾^¾¾a¾ * 

It iβ seen from t¾β date gives la * able 32 fbat t£se áfi*. 
values due to irrigation application v ere ħi£ħísr tèo» that duo 

to "no irrigation" treatment at a l l crop growtfe ctaøos e»epi ésđ 

m to HI âaye after ©owing* 

¿iH£gt oX. tłièrßcßû t 

It i s indicated ÍTOŁ data glvea In Ĵ½JOØ 22, that AGU 

•aJUie* were increased during 0 to 32, 32 to kù and 60 to 7^ 

days after soiling with âĵaer©a©lï¾ß levele of sttro£jo» upt© 75 

kg per hectare. However during *#é to 60 anô V1* to 00 dayε,tħβ 
ÅÛU values were found to be about the βatae due to %% 7$ aα* 
100 kβ nitrogen application p@τ hectare, Murine 08 to 111 
dayet the MM wore very loss* 

It Is seen free the given data in iablc 22 that ¿WHi 

values wore inereaeeà with increasing doce of nitrogen In 
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nm irrigation" traafaaaiit. ϋi¿btr Afíereaee wm ímrsà during 

p©rloώ between ké to 6ô dαye after sowing due to l»vala of 
nifcrø£©n ¾itfcout irrigation. 

Data on i»cm or <try matter (g) par påaast par vtak during 

different crøvtn pβriode aβ affaataá by điíícrcnt tr¢»atasanfcε 
are presented in -íafclβ â3« £»ata la not etαticticaUy analysed, 
Lwtíßmw? baa rocordoü πmrtmn fifiu of 0.631 ε per plant par 
¾fôek during 32 to kê dαyβ after βoirlf¡g, IcOIo¾ii¾ ½é day* the 

im% V&& d©cr©aεed with the advance in age of ©rop» 

Irrigation aβłtaŵ&os did not ŵow bSφut âailu©nce on 

fi¡ttk vαlu©ε vorked out periodically, Bovev©r, âwŵag 0 to 32 

and Qß to 111 dαyβ after sowing, ¾t» üGĥ vαlαcc war® greater 
diiô to 0*6 k*ü? than that due to 0*3 WOP βciìodαic. 

I t is aoaα from data givm to Ĵafeł© 23 that application 
of irri£aUon rβeultc¡íi in increasing hSM mäMm mor "no irrl-

Gation': treuuŁ,©£it during period oí 0 to 32 âαy¾ anâ 32 to ¼6 

tìayε after sowing. Xì»raaft®r application of irrigation did 

not βbo¥ iiierecsetl utile value orβr 'no irriciition' treatment. 

& ĉlanβa at 'İΦ2m 23 inååeate that ŵe -̂; -̂ vo» Inereaββü 

at 0 to 32 ŵ^s porioâ and 3S to ½é day© after ĉoniĴŞgt vita the 
ia©r®a®a Ift 3*fŵ of oitroga»* ìl»goaftor iciì vara progressi­

vely decreased witn increasing Imam of nitrogen at a l l atagaa 

except daring 88 to 111 dayε aftor sowing, \nson i t tits tĵaxtøta 

file:///nson
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2âfâjtS3 i S-ðfüł relative gi¾vtħ *&t* øłC¡K) ©C total isy 
•alter Cg) per plow per week during Äřá¾reafc 
gwirtb period** as afftNfted by diilos>Dnt is©&t£¡e£ŵ®. 

'itm‡mntß Days %ffc#r 

6t *6»6 

BOWi¾ 
ř-,w- * , * « » / W^¡WM»l 

flMWW* ŵ-^Łβ-WWjWuMŕfcíf-*. •βWrtWfraír-W»' 

i 0-32 s 3â»* 

%ffc#r 

6t *6»6 Ō Ï 6 0 * 7 * ;7*-ae $ ð®»in 

iπätø£ĵe&jBi¡ IrøKMftf 

©.3 «Wř 0.501 0.672 0.36* 0.172 oαo? 0.026 
0*6 v.m. 0.538 0.598 0.369 0.157 0.113 0.520 

å^^ŬêßMm ï»m..ãs$$m*im 

i Ao 
0.*éé §.6ß6 0*½§3 ö.lð? oα¾? 0.0*9 

2 o«sao o.63fc 0.366 0.16* o*no 0.039 

jy§¾rfe-'rłŞ f¾f l¡ft¾ffttJMM¾l.. I fř l fr fr 

4İ25 0.*7ĩ 0.593 O.½Ol 0.196 0.12* Ö.O*Ö 

^ 0 0.50S 0.621 0.39Ö 0.159 0 .U3 0.0*6 

¾¡rø 0.53B 0.657 0.3*7 0,156 0.10* 0.007 

' l o o 0.555 o .ŵβ 0.337 0.15V 0.101 0.055 

fffifocβfŵžì, flg¾a 

0.213 0.119 w25 0.*2? 0,660 0.39* 0.213 0.119 0.0¼9 

¾ō ô.**9 0.600 0.1*09 0O73 o.ioa 0.050 

α^üml ¿¿eeii 0.50a 0.631 0.379 0.273 0.112 0.086 
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ðüi to 100 ì¾ nitrogen application WĨÌÜÔ miniĸł*i <fct» to 75 K3 

It lfl aoen from data given in £abìc 23 ttafc 8βâ of dry 
matter (g) per plant par weak was incr©ueect ŴΛΓÜ¾ period of 
0-32 dαyε, duo to ŞÖ ¾g nitrogen application par hectare over 
25 kg nitrogen application par hectare without irrigation* 
hcŬlwit 32 days Jta¾i vara daereaβed with inercasiise levels of 
nitrogen without irrigation except during period of ¼® to 60 
days and 8ß to HI days after sowing* 
*M¾O äfioju£tuâsr ; 

itota regarding the tueaa tap root length İ11 ©D par plant 
an affected by treatments at harvest are given in ïħhiβ đk9 and 
arapħicaXly aħoim in îig» 6 and ahotm in plate 1. It would be 
aeon from we data in labia 2k that ueαn tap root length at 
harvest was 30*7** eta* 

*ħβ data given in Xaoiβ Ä would luŬleαte that though 
too tap root length per plant was inereaβed űm to 0.6 UW 
eettaŵŬ» over 0.3 ¾»öř schedule, the differcae© woe not found 

ihβ effect of irrigation over "no irrigation* treatment 
was found to be increasing the tap root length per plant, 
though the difference was not significant. 



MEAN ROOT LENGTH (CM)/PLANT AS AFFECTED 
BY DIFFERENT TREATMENTS 

MEAN ROOT SPREAD (CM)/ PLANT AS 
AFFECTED BY DIFFERENT TREATMENTS 
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¾Ŵ¾»i, ,£½ * ***» wot Iβłißtłi and root spread íα..) pes shoot 
as affected by different tvtatMatø at Lowest* 

1WWIftWaµiil>iiWWW*MWa'M^'»lwr¾a«» l*i" «M»<W i»»i'iifcφÉ<MMMWWW»WWWItWtWl'1'P'''IWWW>iuw] Wtnt WWiWWiWwinwir̂ wW" •'W^^*'II»W''>*WI'WL M M W M K S W X W *«.*** --*. in ml ū m HHI»IIHPIIIHIIUIIMIIÉIIJ MI 

'xrβatceαtB Boot lβngtb(cî^) t *«efc ßppeaa(ŵ) 
MWwftn mM»nwin O ^ ¾ I I W » W K I I w»wmnw»»n τ » w»i^iiriWMWw'^tiwβw^ŵM******-- «**ft IΓ i i • iirr i»n fĩ' n»i ildtiiitil 

0.3 WUI 30.7J 27.**Ĝ 
O»l Wi& 32.36 2?«# 

n» test ¾ ε , í iÄ 
ç#*¿# at 5 /s «• * 

fell¾İÆftfeáałU£s> IrrtflLttaB 
lø 27.86 31.68 

*•*<* at 5 ̂  • a*l$ 

SO 33.58 2?*30 

£<£• * „ , 2#Ō2 0.93. 

¾5 2 8 Ŵ 32.00 

*»»* .. ¾S ¾? 
c*iD# a t 5 ¿'j *» •» 

•*• teet ».s# a#ö. 
Cî>. at £ ^ 

* * * - » . , « . aa* ••i~Wini Hui 

Gβ»»iX Î4NI& 30.7½ 20.76 
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i 

ÅgpiSŵatl®n of nitrogen vltfe ü»r©a¢ii¾ 2øĸue found 

to be βíiectivβ in increasing tl¡β tap root Length or plants 
bøvtwert tfce differences were not £İgni£U@nt* 
¿¾££&õt, of ïŬkVŬüiïĩi v i thoŵ iπ'i&s&tø.* * 

Data in Tablo 2»f revealed ttet application of 50 l¾ 

aitrogen per hectare did not show any eigf&tteaat difference 

in tap root lengtn r>sr plant OTGΓ 25 kg nitrogen per hectare 
vmiøi* irrigation. 

ūm iiitopactioa ôettieen iirigatåeβ and r4tr©¢©n was 

touři<i to ee al»eent* 

fcete. on the isean spread of loots per plant i s giren in 
'..able A- and dipi¢fced in î-|g, o« ïne data rcvαaloű tbαt bean 
toot spread per plant was found to be 2Û//6 ci, p© plant at 

fine data given in Table 2*» inâtøαie that irrigation 
echβd¾αβs did net enow any significant difference in the g¡ean 

root spread per plant, 

Iro£í tne data in Sαole sh9 i t could be βeen tłiat appli-
¢ÜVİOΏ of irrigation resulted into reduced root spread per 
plant to tfae extent of ¼.1» em over "no irrigation1' treatment* 

1 

JSata free Xatole $* would ε łûw that with Um increase in 



PLATE-1 

3 .A THE EFFECT OF NITROGEN LEVELS ( WITH IRRIGATION ) 

ON ROOT DEVELOPMENT AT HARVEST 

1.B THE EFFECT OF NITROGEN LEVELS (WITHOUT IRRIGATION ) 

ON ROOT DEVELOPMENT AT HARVEST 

N 50 N 
25 



levels of ü&tr®geii, tłse root spread irse found to tw WΦĚ&êá 

ti^aiřlcaαUy* application of ttttøtftα at tbe fαt» #f 100 kg 
per hectare sigπificaxŵly decreased the root spread, ee com­
pared to eŵer lover levels of nitrogen* 

It could be βec- from ïabl¢ Ŵ that though tħ© 50 kg 
nitrogen application per hectare did re&iee root spread per 
plant over 25 H nitrogen application vitfaøi* irriiiation^tbe 
difference was »©* significant* 

Interaction between irrigation ana nitrogen wis not 
found to be öignifieanU 

5*1 žž&aaotflM¿yiKL Xor Qoyenag * 
^eta pertaining to Die nmbœ of days (after sown) 

required for flov¾rln¾ e§ effeβt¢é by βSlffcrent treatments ere 
given Hi TelŬe 25 and graphically âåp&eteå i s î åg» ?• ïhe 
âeta inβleate that the neon owabes- of diφ» Caftβř seving) re%tUU 
reé for floweriag were 66.7-

It eøulâ be βee» from the βata give® m Sŵle 2? that 
irrigation schedules dŁö not effect the raaŵer of days required 

Date gjöre» İA î ŵ l i 25 iaâiβate teat application of 
irrigation delayeü tìse H&iÊĒ&ą eignlficastly by 1#29 days 
ee eo»pβreöi to "no irrigation" treatment. 



FIG. 7 

MEAN NUMBER OF DAYS REQUIRED FOR FLOWERING 

AS AFFECTED BY DIFFERENT-TREATMENTS 
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a gXanee at a ïable 25 would Indicate tfeαt WÜ& the 

in§rease in lev*l> of nitrogen application, UÏ¢ days required 

for £Lowβrisg wore iaereaeed* However* differences between 
25 and §0 kg nitrogen per hector© as well æ 75 and 2.00 kg 

nitrogen per hectare were found to fce not íiißnificaHt. The 

đ®ee of 7£ feg nitrogen and 3100 tsg nitrogen per hectare, βi-
£Jäifi¢aîìtiy prolonged tüe period of llöy©rii¾ fey 1#?0 and 

2.3^ day«Aai compared So that of 25 kg nitre&aa application 

per hectare. 

l&tregen levels without irrigation old not tíbm any 

significant difference in days required for fiøtro?tĸt« 

Interaction between irrigation and nitrogen was found 

to be not significant* 

öata regarding tîie heed diameter (OL) at various gr©wŵ 

stages m afřβ¢tetì by various treaϋ§eats are given in fab&ft 26 
and shown In plate 2* *ħe data indicate that the tý©a» ĩ¿oad 

ùla»eter was 8*83 em at 7** days after sewing and i t was in­

creased rapidly with the advance in bead deœdo^αzifc and 
attained tWBtfW8* bead ¢üœ©t©r of 12*93 OŁ at 88 days and i t 
again found to be reduced at harre©tlag when the heads vera 
vβB*e> iβi¾p¾β» ¾ I F ^ W ¾ H P 

öeta given in îa¾le ð£ indicate that in&ßûti©a eoħedulee 



PLAĨE-2 

THE EFFECT OF NITROGEN LEVELS ( WITH IRRIGATION ) 

ON HEAD DEVELOPMENT AT HARVEST 

N 25 ^ 0 N 75 N 100 
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SttAaLĴå * ìm::'li 4tíU»#ta# of the tmaã (co) m afftβted by 
OilTeiOnt treatment at various ßtßßøs of head 
Ci&Y&lBB&tiElt* 

7** 03 a n 

0*3 *öi 3.90 13*39 13*3# 
0*1 rø 9*06 13.3a 13.3fc 
n-* tmśt ö»ß. x*.ř. £*&• 
«*.£• ¾ 0.15 o.ii»- / o»ii 
w**» at 5 £ 

½ S#*»6 12*06 12.06 
* ^ M * 1¾3¢ 13*26 
*t f ta©t íł»ε» fc*l¢« «%. 
Ł.Ä. & 0.31 Oéăp 0*22 
Cï»Jö. a * $ ,i - O»tłO 0*36 
k./ 

im®äā~Mjtó$mmuuMãm 
a»28 11.93 ai*5β 
8.82 12,70 12.6? 
9*27 13*¾ «100 9 Ŵ l*.^ 

*>**-* X 0.22 0. •22 »•< 
C*D» at ÿ # 0.65 0.61 

Φ5 8*16 11.60 U*ŵ 
l ¾ 8.81 İ2.«^ İ2*¾ 
•S* fc®st Ii.M, L.w. Ł Ī ¢ . 
*>•*• £ 0.31 0,¾ 0.22 
£**• at 5 i» - - 0+6& 

*!* tββt ώ»fc¿. .Ì.M» li»ü. 
Ł**»* X . 0*31 O.¾ 0.22 
*#***# a t 5 ^ • » «• 

ü©mr¾l Haa» 8.83 12.98 12.90 

«i£. « -ignlflCGiïfc» ií.¿». « 8αα εlcnt£ieααt* 



mm imîtmtâm in iricr¾&εiag tł» tmA dŁacì»tŵr &% a l l stages 

of ìmã eMN&OfMBt* 

Application of irrigation t¡lgaifieentä^ Increased îŵe 

ħ¢αd diaiaet¢r at later stages (i.©» at 38 ami 111 days-) over 

no 'no irrigation" treaŵβnt. iíøtrever, tbo differenoe in ħβatł 
ċtiε¡mβtβr due to "no irrigation" and litigation treatment was 
not significant,, at 71*- days after sowing. 

Jtoftft given in ¿αüle 26 εbov that nit»og©» lüvαlß in* 

cr©asβώ tae bead diaεiβtβ? sieaiflcímtly at al l stages of boaü 

dør©lopG¿βnt. Application of 75 &g aiHegen and 109 *¾ nitro-

go» ptr iiβötarβ vttβ found to b* s%¾ifIββatty ßîåşβrtør over 

25 fc§ füt»e®en po* hectare in increasing the ¿.eatl ¿iaα©fcer. 
At βa má 3Ŭİ days after sowing, head diiβaŵtcr In¢f©ae®d si-

gnificiatly vlt® the IββiPiaβo la Iw©l of nitrogen upto 100 kg 
T m FKBÍITIΠ 11) • 
J P l W i ^^"¾^^βł ¾^WW^ ^^^P 

i ^ ^ â ^ . ^ ŵtÆ¾£sa.viUwufe irrjLgft¾ij¾s i 
Head diameter was found to bo not significantly hißű©r 

at fh má ßβ dsjps after sewing due to levclc of nitrogen wltn* 
©Hi IMfatiøn* iś©we»®yf 50 !sg nitrogen epplteafcloa found to 
bo ii¾erô&si¿¾ the bead disiucter eieaificαntljr by 0*79 «β oτer 
ŵa» that of 2$ kg nitrogen application per ł»ctare without 
irrigation at 111 da¿rε after sowing* 

Iαtoroefcica between irrigation and nltrocen woe found 
to bo not ßicnlfieant. 
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iŵta regarding the Eŵan v e ĵ ^ t of CXBIIIB por !*aA m 

ufíöct©íł ¾y áifferenfc tøβatrøθg&s aye given in X¾ble a? aad 

gï¾pħiŵtł¾r shown la f ig . θ. 2b© u©aa v@i#fc of gfoii» per 
plíüÄ vrø fouod o ¾* 32*12 g per head. 

l>at& given in ĩαfclβ 27 indicate Utat tbo oøα» weight 
of gfttls* (c) p®r b©a¿ì vaε significantly inescαsoα by 0*6 
Λ over 0*3 Witt txeaUr^ìt, 

It was found that a;τpllCutlor¿ of lj*£cαtáøii resulted 

ĥ& sigi&fleant increase in E»aa grαiß weight pmr t»a¡i *y 

5*§3 € é* CŵipŬT©Ŭ to fcħat in »»æ Irrigation" taeeateeŵ. 

Itøta given Uł f a£U 2? lineal© thmfe tfce o&αa weight 
Φf graii» was incr©acotl gic»ifieαtttŬy vitb ¾¢ increase iiî 

level of aitrogen* âp¾âi©&fclôï» ©f 50, 75 ônâ 100 ì¾i nitro~ 

G«*n per hectare v©re £oußâ ft» bo resulted in cic¡íiíicantt^ 

iaeřβafied grata veigħt per fcft&d by 5.23, 7*53 asá 9»'/?9ovor 
Ŵ&t of 25 î¾ nitrogen application per hoctcirc* *b© grain 

γĥę&Ŭ per Jtaâ üue to 50 nau 100 kg nitrogen per î»¢tew were 

ßigiłifiC£uat¾' higber an eonφarüâ fc© that ôao to 25 aaad 50 kg 

i¾ltr©gβn per ħ©otare teβp®eüv©lÿ» 

It is seen that application of 50 í¾ ï&trŵ¢Φïł per 
hectare jriolded significantly ©ore weight of groins per head 
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ffa|¢#.,j¢ * *•»» grain yield <g> fβr plant αî¾i U&m.c,tiu 
grain wei£ħt (g) ββ Ü£Ŵ¢¾®Ö hy Cdí'izrwìb 
treatment. 

•MUMWř' • iMaMWXttMWNrtMMMMH * « • * ! ' <eĸw**i •Wβ*" • 

4*f8ł%fematjfe¢ Grain yield per plaat (g) 
Ci¢WWW * * * • 

0,3 war 
0.6 wu¿ 
•>• tee* 

G,v# at J p 

»lr» test 

two •I« test 

2*82 

28*25 

»»?8 
.02 

3*57 

25«©f 
31.02 

5.06 ©•*>• «fc f í¿ 

i**fc. 
1#?0 
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¾®¾©aiai grain 

|SΛ3 
Şfí»03 
l»SD 

¾7» 

¾,#f9 

#H02 

3*öû 

3*00 

32.13 50.75 

2.5§ 



FIG.8 

GRAIN YIELD G/PLANT AND THOUSAND GRAIN WEIGHT (G) AS 

AFFECTED BY DIFFERENT TREATMENTS 
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than that mm to 25 ìíg nitrogen application without irrlg&~ 

tiorí, indicating thereby, that were i s a scope for laerea»» 

lug level of nitrogen application without teigutioa over and 

above ^0 ł¾ per hectare. 

£he interaction between irrigation schedule ana nitrogen 
was foiîad to be not significant, 

ł*te I'ørtalnlrc: to thousand grain voi{ÿ>t a© aπ©ot©Ŭ by 

4¿f ftrøeat tfeatαeαtβ arc tabulated in Sonic 27 and graphically 
§îsovn m Fig, 0. Data fro© fable a? show that the uean tbouøo^ 

öd grain weight vaβ 50.7$ g. 

Beta from ïable 27 indicate that the αilí'cs¾žscβ due to 

fiat* given ia ïable 27 would. indicate that thousand 

Grain w®Ĵ fet was significantly jsor© in tientaent» which rece­

ived irrigation than as cotapared to "no irrigation" treatment* 

AÌ « data given l a ¿ublβ 2? indicate Ŵat dlíŵrβn©e® in 
the mean thousand groin weight due to nifcroc©i* lαvclβ vera el-
g»lîloant* Xhe ttooueaaα grain weight due to *i% l¾ nitrogen 

application par hectare wn® significantly Mŵcr than that 

ûm -to 25 ¿¾ nitrogen αppücatioü per hectare* 

Ŵl^ifcj¾f ŵtŴBüa VltŴP¾Ŵ Ifflwt&tP t 
£ħa ŵfí©reaβe in the thousand grain velgbt due to 
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nitrogen l¢vcŬ¿: without irrteαtlořî was not εlG¡nlfietint* 

£ffeet of interaction t*t*ooa lrri£αtiou α&¿ nitrogen 

¾uë not significant. 

iŵta βħøwiug the fi l led, uaiiüeü aau tottu εasabθr of 
βtui&t per booA as affected ©y different troau c-to, are given 
åü X'αbie 28 aaá ora^iically ©hown in ¿ i£, 9. i>ota indicate that 

lìO&n QUBÍOW of f ül©d§ unf ĴŰLXod ana total OUEŬJOΓ of grains pw 
head wove ¼ĉ?Φ$f ?½β»5 aau 01?6.0 *MpMtlvaűk, # 

ïïm difíereac© tlu© to irrigation eetooåiito VCM» not 

significant in increasing the ruled, uafiH©d aaâ totsŬ 

mŵ*r of grains per head. 

Application of irrigation according to ¾řater Uββ Factor 
to addition to the receipt of rainfall (18e,0 K*; Increased 
significantly, unfilled and total meteor of c*&İöβ per ħoad 
ot®r "no iri¾-'^lor¿" treatment, ŵwov¾r, dif*ereö©© In fil led 

ώ¾e to iMβαtáoα tr©ŵtesnt oyer 'no ifri¢αtløαhfüø sot øtønl» 

£ieaat. 

M # s ^ sif i¾ttroßfiö 1 

A glaaeo at a ïafclβ 28 indicate that the nit»ößβn lβfels 
did not s t a significant űifíer©ncβe la the filled grains per 
iie-M* 8cwvfβrf tłiβ wean anðMr ©f unfilled and total nuϋbβr 



NUMBER OF FILLED,UNFILLED AND 

AS AFFECTED BY DIFFERENT 
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£ # Ü L Ü i í¾sa nmiwx of flllβtí, ual'llieύ CJÄ ¾øtöl »aab¢r 
of gr®åi»por ¾»oad as affββtβâ by àiíl'creiît 
treatmentε. 

j - •Mf-i,^ *" f J" 
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3^33.0 
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Ŵ f 3 
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«¿£. « ŵi^nificcat. I».Ù, « f¡øfî ci-niflcajit. 
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nitrogen lof»l* application of 7$ s»á İ00 kg lütřOð¾n p*r 

ħ©stur© iaβïoαβ¢d the wfXU¢d giβ¿i» by l¼¡Uβ má l£l»ø over 

25 ¡¾ aitxœcα application and by 89.ðt İİ9.6 nüÄHoâ gss&» 
çpror $0 kg nit¡Pōgon application p«r ìi©ctar© r®mm%lv<cuy. 

üöwβvβr, 25 and 50 kg aβ veil as 75 &ßå 100 feg «&fc*e#*it level* 
per t»otofe trere at per* &«&& g£re» İΏ f süše 2β regarding tħô 
total πwaber of grain* per bead rwoalou i&at uj»tti tâa® in¢rŵ&¢o 

la lev¢Ŭ of alftsefeeii application per laeetlfαe upt© 75 ¾¾» the 

total master of gtoiαe per be®â tmreβoed øl£Pi¿Ieaøtty* 

nitrogen levels without irftgatloa atä not significantly 

offeet ths f i l led, unf inert and total mam® of g¡måm per bead* 

effect of ißterαűtioα between irs&gati®a a»d nitrogen was 
found to bo efeeeet* 

7*1 ĞJūaiiLyiflİJİ.i«jr-J î̂tßJ« * 
J&* data regarding the üotœ grain yield per beetee in 

quintals m effeeted by various trβatæβnU" i s given in Table 29 
and grapbiea ¾' liplctod in Jři¢. 10, See aeon yiold of grain 

was 16»2J qulaücîl£ per hoctarβ» 

Difference in t¾o ©Ma grain yiald q¾tøtalc per ï»βtaro 
due to irrigation ßehodul©¾ wm a®i sigαtncaŵ. 

Xbe increase In grain yield due to application of 
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ftŬMLSSL* fcm» grain yliOâ, • * » yfcα¿ nM oil yiε&đ 
(4UİOMİ) par bβotαr© mid gram/straw ratio as 
aíTöCtβd by different troufeaeatc. 
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irrigation mm "m irrigation" tftfttMi* mm tmaã to to* βfc» 
aïiiflcant. Sbβ li»rβαεβ due to application of irrigation in 
grain yield par bectaro vaø 3.18 quintal* mev nm irrigation" 

Bate given in iαblβ 29 indicate that tŵ® grain yield 

vαß e½iiificαrłtly increased with the iaoreaso l a level of ni­
trogen upfcβ f$ kg pa* hectare only* Apxuicr.tic-Ji of 50 and 75 
Isg nitrogen per ħaofcar* round U> be ij»ireai¾iag t¡äa $mla 

yield significantly to tbt extent of 3*6? and 5.33 iuintale 

per hectare than that dm to 9$ kg ŵtrogan application res­

pectively. At the eex¡a tittθf tho increase- in gralü yield ŵβ 
to 75 2εg nitrogen par ł¾ctαra βtar rjQ &g ©ifefo§i» p»r hæfcara 

was 1.66 quintals. 

^implication of f Isg mtroGβn par h®etαr® ©is&fl&β&tä¿r 

increased the crain yield to tfe© extent of 3.3& ^Hiatal* gar 

íi©ctaro ovor 2? ¡ςg nitrogen application pa? tíO¢fcnr* without 

lrriftfttion« 

ïhβ interaction botwβen irrigation mid nitrogen VÛS 

íound to be not significant, 

affected by different traa¾raeate are given in *aale 29. 

A glance at a ïáble 2$ rovøαled that difference in the 
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m 
e¾ra¾ř füââ per hectare due to irrigation cdioduXos was not 

£he difference in the etrov yield per l*etα*e due to 
appXiβatioa of Irrigation over *¾© irrigatloti*1 vnø f¡øαnft to be 
©ignifLcant» &e lncrβa¢e In the ê%mt yield duo to applica­
tion of Irrigation over "no irrisatlön" wee 8*0© αuiatalβ per 

MIM¾.pf Ŵ-m££ja t 

iŵta given in ?«KUi 29 indicate that mtfe wo increase 
In nitrogen level upto 100 î¾ per b®ctαrc, tħc stxuw yield 
wo© laereoøeô significantly! except that %ba ülf feroaβ© ¢m to 
fö and ?? a» veil as due to 75 a&β 100 ftg sitrogoii P̂ r hectare 
wore not significant, 

I'ötα given In SnfcO» 29 indicate ttet» thoučb tee 50 kg 
¾łltrogen application rom&teà la IsereaβoŬ ®tæm yield by 8,90 
quìntαle per hectare over 2J> Kg nitrogen application without 
irrJUsutioa* too difference was not found to bo elraiifiw&nt. 

llìo interaction between irrigation aad mtrogea was not 
i©¾ind to be significant in increasing the strcŵ yield per 
i»§ŵtojw* 
7tJ Ĝlλ.-5lfiMj?βr liMfeα¾ * 

Xbt ôsfca por½âAfif to tho αean oil yiołå per hectare 
e» affected by different treateonts are preheated la ïable 29 



ss 

aí¾Ŭ gi¾¢hlmŬ¾y ε iötfn In Fig, 10« a® ßgn o i l yield per 

hMttf» was ?.30 quintals* 

Lata in Xαblβ 29 ¿αiiβ&te that tt»ö^½ the ö#6 WW 
sw*dul« iner©aÊoü tfcto o i l yi«Xd t»y 0*35 ąuUtòcŬβ per liβctar* 
tfcon tfcat of 0»3 Wlff βcbodulβ, tŵ© diíTercneo was ¾>t ÍÖUÏ¾Î 

application of irrigation Eiöiificαntly li»reaeed o i l 
yield per hectare fttĩ compered to tħat in "no irrigation* 

»&ta presented in Table 29 would iMåm%® Ŵat with 

th* iaor©íice in level of nitrogen, the o i l jriolü per hooter* 

if¡» found to be increased significantly. Oil yield jmt boot* 

¾re iíłOreûSŵd Blgnific;intly upto 50 kg nitrogen per hooter* 

βsâSm I^WÄer addition of nitrogen did not i»ßroaeβ the o i l 
yl¢ld sìeati-Łcantly. 

ih® dftta given in lable 39 revealed ¾hat too β®piiβ** 
tioa of $0 i¾ nitrogen par hectare increased tins o i l yield 

than that of 2$ üg nitrogen application per hectare without 

irrigation. Abe in§rea»® over 2$ !εg nitrogen application 
wm l#2ø quintals of o i l per hectare. 

am JjMnβeioα o©twβoa irrigation and nitrogen va* not 
found to be sicnifioarit. 
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data pertaining to grain to etrav ratio ore given In 
faMo 29« ^ » ε»an groin to βtrαv ratio wae f©¾iïâ to be 2.539* 

öata portaiûiß£ to the mtm grain to ß t ΓQV rati© given 
in ÏŴÖ2* 29 ií¾dlcíit© that difference la the grain to *t*aw 

ratio due to different irrigation schedules «as βigniftβant» 

I t lâ obsorv¾d fixsa the data glvea in ¿afcl* 29 that tŵa 

àliXevenee In gram to etmr ratio daβ to *m irrigation®* 

Fro® Ike data given in Σafele 29 f i t Is ®mn t¾at the 

values of εrain to βtrαw ratio increased εlznífiûojĩtäv wìtli 

tħe Inβreαßβ in level of nitroεea applioatioa ¾¾ŵo loo l¾ 

per hectare. 

"¿ł» iota from Table a© revealeâ t¾at tł¾e vαlu» of grain 
to straw ratio *&β glgnifieαntly Inøreased vlïïi the inøreaβe 
in level of nitrogen upto 50 kg per hectare without irrigation, 
indicating ttmroby that the nitrogen level nay bo inereaeeâ 

eve* ana Aevfr %• ìtg per hectare in "no irrt¢atioa" treatment* 

Too valuββ of rati© oetøeen grain and strain vere fO&nâ 

tion arid ttltŵgîm. 
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a* m¡mĘjmmm* 

Bate rβgarúing tfet xu¢wi o i l pβ§Mafcββ* an itffe®teé % 

mutant treatments am given in ĩa¾Xθ 30 «¾İ älgAftMl gra-
pMötOly in ï i g . 11, 0a on wttβ¢e» tĩiß ©©an Ø£¡L ¾iřcentag© 

f sue ŵe dit* given in Table 30, It o®ūã to» seen that 

e m o i l yörŵøstαgð was not ailected sigiuflCii'itXy êm to 

Afferent irrigation ©cħβüuleε. 

It was oϋβerø§é Ŵŵt diffevenα» -fetfeween nm irrigation" 
and, irrigation treatasβût was not cigaificaα* åa 'β£ŵettng the 

o i l percentage of β\ia£Lc«er eeed* 

m» date given in Xt¿blō 30 iiidicαtc^ vltħ ttse increase 
in level of nitrogen tħø oi l poteeûiüge wss found to be đ»» 

oreaβed üifíaificíUłtly ¾¾)to 75 kg nitrogen per fce¢tα»»* 2ħe 
lowest dose i . e . 25 Icβ ałfc»ge» pe¿r ntttβfa -uag given ħigbeot 
pe»βentβg* of o i l to eunflove? ( EC ®atøü* } aosuf ¾bile the 

' n i c e s t eo*% i»e* 100 ¾g nitrogen per n©etø© ĩias given t&© 

&mm% pmms&mm of o i l in sunflower seed., 

t£ f i£ iuf i lJâ&»gi^^ * 
Application of 5© kg nitrogen per ìiôctαro resulted in 

â&ĚWĚAå¿LasL the otl oeasentejMi of sunílϋifer es c¢εi¾arβd to 
tbet of 55 ¾¾ nitrogen appliβation per hectare in Hm irrigation" 
tre&tee»t» However, toe decrease in o i l percentage ¾raø not 

¢ ifinifäeent m 



ï¿fft¢M1. .y f Htftft o ü percentage aa6 protein percentage of g*tβ 
tt$ affected by đif£©r¢mfc trθatD¢ntε. 

ΦMWfe»ì^¾WllilWrt¾WWIWWBli WIl^WW^»i'Wl'lKM'i ifciK»l.HU.Ul>.l IBM HBM¢»- PHi|p*iil»aw>a^»|^^a»n^WIWw»ìitMW''¾WI»KlW^ 

041 irotβlÄ 
»̂WWWww—mm' wwnwiMw - » * >řJ**wtws-τÄ«t«w 

0.3 «Wŕ 

o.¾ uw 

So 

*»3#31 

0.3& 

u 
0.73 

0.73 

0.179 

16,16$ 

o.; 
o.! 

la.: 

0.Í 
1 * 4 

0.73 o.: 

İ W I I > M U ¾ W W Γ ¡ M M I I I » S ^ ^ ^ 

General ìmm 
mmtøm*mmψtiw 

W3.86 17,^3 
waee. (łoufcwł»-™ł fl*w Htw««< <fM«m^HKM|WM 

Hâ#. » significant. Ił»ß, M ürø fttcalflfttBti 

¥t,22 

aJ5 
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¾» interaction bftoft»a litigation m& nitrogen vaβ not 
ĨVOÏ¾I to be significant. 

S i t áJSlMill PŵSßölŴ½fi I 
2¾e data fβg&fdiog tbe mfts» protein porccötacîö In 

tiuaíXower (i¾C 60&t) seed an afftwttd by c&f íor©zŵ tmat¾ŵĸtö 

are presented la Table 30 and graphically dinlot©û in í l g . U , 

on ¿m mmmm Ŵ* protein percentage of sunfXoucr (½ç 6θ»α^} 

It le seen fro© the data given in Tatαc 30* tfcat Lean 
protein percentage vaβ not affected gsSgi IfSŵaaíŬy due to di­

fferent irrigation safcedules. 

It J# seen that application of irrigatioa mm found 

to be significantly eí£ecti»e in giving fctø o* protein ptr» 

¢ersfcage in seed than that due to *a» ìrrt& tloa* treatment, 

i f HCfr of ¾lt¾t¾ggn t 

Xt is ¾©on that witto the iii¢rβace in levels of nitrogen 
upto 100 ¡sg p*r nβctaro the protβi pwee©ötaßo la eunflcarer 

öOßd was eignificantty lrioreasβd, 
¾faa^Lj¾f a¾¾mgw¾ iŵj¡he i&jϋgto¾åβB * 

£l» data fro® Sable 30 revealed that X- ì¾ mtrogea 
application per isectare was found to be significant in increa­

sing the protein percentoe» thaâ that due to 25 ¾ε aitro§aa 
p¢¥ hββt&9β« 



SìS ifŵ î¾¢fciGił feetveen irrigαtloü and nitrogen vαβ not 
feuiîd ¾o fce aigíäiíXcant, 

ßata i^rtalatiig to the percentage of nitrogen In the 
Äff»r»t lŬaĩïü parte m affected by different tr®&teente at 
60 iggw after sowing ay© tabulated in Table 31. ¿l¿β data were 
not fft¾tlfftifîflĵi¾y annlseed aM thâ inJfer&nocc are baaed as ttβ& 
value®* It M&ūă be βfceerved from the data that the peieeatage 
of nitrogen in töβ stem*. *<****» β»â fciad (roproŵ»tife part) at 
60 days crop grevth were 0.981, 2***97 ami 1*921 respectively. 
Äa leaf vae richer la nitrogen content than the steβ* Also, 
leaf vas richer in nttsofen content than reproductive parte 
at êø âaye. 

2he laean τHKFoent&βe or nltreβen in different slant parte 
at 60 days of crop growth ware afHeated due to different lrriga* 
tioü schedules, ïhe nitrogen percentage in stβ© van leeeer 
wi¾lŵ tteeised irrigation eeeerding to 0*6 ¾aa D©heŵŬ* than 
those, which received irrigation aeeerdlng to 0,3 tö& achβdulβ, 
fcufc the nitfegen percentage vae üighβr in lmrot> from the plots 
vMçiï received irrigation according to 0*6 wuř ©efcedale than 
tħîst tòì¢ħ received irrigation* according Q.3 uUř» She nitrogen 
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ψ* 
¾ptøj .¾jL § íttŵθg¾a p¢roβnfc&eβ in âlfi©ro»t ptøŵ parte at 

üilterβat βtag©β of cftwth as aíí©ctŵi % 

mwmmVmLiiutmmwm****** k - βMW» ĩ»i^'y>"<W»IW"^Wřfr l-'*"rti'" İ M . pW¾MWw¾WMW»WiilUii iW*iWW"»<MilWillMI'lll |WWI»W*>M 

î M t e H t t l 1 ftt ŵ *** j βô ž H I áûÿ®c&t hum**) 
atm "it»- %*ŵ * üSás* s u e *im» l f 2 R L l 

r β β 
other 

igfttMHiiiH'i WH»MnwiWlMiHilW WiiiWii—Mi 

0.3 MST 1*©35 2***85 X*9¢7 2.235 O Λ 6 9 ®»**3 0.330 2.0^9 
0.6 \m 1*020 2.562 1*9½6 2.230 O.Mfă 0,631 0*3fc? 2*927 

jjftJ.xyAgfttlňi¾ Jübw, IrrAgatAaa 

0 * W 2***30 1*838 2.0?8 0*373 0*560 0*273 2*587 

X»®S¡* 2,520 1.957 2.223 0*^55 0,637 0.338 2.888 

íí 15 

^5 

0*885 2*373 1*805 2*073 0*378 0,508 0*263 2*319 

0*968 2*531 1*920 2*161 0***28 0*600 0.310 2.08** 

X.OvO 2*553 2*008 2*293 O.»łβÖ 0.690 0*373 3.883 

l*HiX 2*638 2*095 2.365 0*536 0*750 θAθ8 3.203 

0*816 2.390 1*763 2,023 0.350 ϋm$m 0.263 2,335 
0*933 2*>f90 1*913 2.133 0*396 0,6ûö 0,283 2.839 

I --*- *ii—m¾mmir MCftH1 

âmarnä. lfc®β¾*981 2 * W 1*921 2*179 0*¾28 ö.Ĝl¼ 0.319 2.792 



percentage in the reproductive plŕait parte cOßo tfcre influenced 
by irrigation schedules. However* the difference In nitrogen 
pwoŵβfcage of reproductive pasrt { l»e* head } due to indga* 
tåon schedules vae rery Use m oo¾p&f®d to the dlf f er©»ββ In 
nitrogen percentage of leaves am to different irrigation eehe» 
dulβε. 

*ħe mmm nitrogen percentoc©ß In different plant parts 
i . e . stem9 leaves må head were comparatively i.uùhhiφoτ which 
received Irrigatione according to rø schedules as oeepere to 
that In "no Irrigation" trβatKi©nt. 

¿ho date from fable 31 revealed that ¾Üi ¾¾ßreaβe In 
the nitrogen level free 25 to 100 Ug per hectare, the nitrogen 
percentage Is e l l plant parte l*β* reproductive as well æ 
vegetative plant parte t ms found to be increased* ¿he increase 
In nitrogen percentage In t t ø due to 5θt ?5 and loo kg nitre» 
gen per hectare over their corresponding lower level* of nitro­
gen were 0*083t 0*330 and 0*063 P®* cent respectively* Xn ease 
of tine heed !•©• reproductive port the Increase In nitrogen 
percentage am to $0§ 75 and 100 ¿¾ nitrogen per hectare over 
tĩi©lr oorreeponâing lower level of nitrogen were 0,115, 0*083 
and 0.00? per cent respectively. She corresponding values for 
leaves vere 0.153* 0*022 end 0*005 p«? cent respectively. 

¿b* data given In fable 31 revealed that explication of 
50 kg nitrogen per hectare restated in Increased nitrogen 
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percentage in all plant parts ove-r that of 25 iig í&trogen 
application, without Irrigation, ŵβ increase in the nitrogen 
percentage of stem leaves and head were 0*317» 0*100 and 
0*150 per cent due to 50 fcg over 2? % attrøeα applanation 
per hectare respectively, 
9«li2 jjya¾giiitjo¾ea¡a^^ at QûJfeisai $ 

Data pertaining to the nitrogen percentage in βua» 
Hevβr seeds at 88 days as affected by different treatüβnts 
are tabulated in fahle 31. On an average, the nitrogen per-
©outage in seeds at 89 dn̂r® was 2*179 • 
l̂effifĉ oX İJJİ&aí4i)ÄJ5.Ŵ^ŵλ^ £ 

She altrogen percentage in sunflower seods vas found 
to he affected due to irrigation scheduler. s:¿e increase in 
the nitrogen pereentfige of sunflower seeds due to 0,6 v»i£f 
εcħŵdule over 0*3 v.Ui schedule was 0*0X5 per eoat* 
h¡¡ÍS&ðuäL .¾aJŁrriβaüiímłl yi*JtarlefetAαB £ 

f he Increase in the nitrogen percentage of sunflower 
seeds due t@ application of irrigation over "20 irrigation" 
vas to the extent of 0*lkβ per cent. 
äf&βfc.«f nitroitsö * 

I t would he seen from the data given in ïable 331 that 
¾ith increase in the nitrogen level from 25 % upto 100 v¡% 

per hectare, the nitrogen percentage in nun£louor seeds was 
found to be increased* 

It *e* oteorveŬ that the application of 5o kg nitrogen 



9? 

por hectare r©εulted in immmwå nitrogen paroeotaga of 

DüîiíXofiver «mûs by 0«äl par øβat as compared to that of 25 
% r¿itrogβn application vithoufc irrigation. 
9*3.13 i^t^QBjm^mss¡^εsLJ^.ôXS^^ 

Data regarding the nitrogen peraeβfeac© in different 
pleat parte at harvest are tabulated in XabXe 31# Irom the 
data* i t lß eeeα that the nitrogen p©fo©»t&ce la stem, leave®, 
mφWoΦ¡ßt&m parts other than eeeüe aM eocdc at terr»βt were 
GA2Ö, o.6m-t 0.319 eaä 2#7$2 per cent r©εpectiv©ly. 

It U observed that the date gü¾n in .;.ÌI>1Ô 3i that 

nitrogen percentage in ate& and la*»*e iŕare ice. or αuβ to 
0.6 v-Uł- seha&Oe as compared to 0*3 wi& ββîł*ŵl®# tat reverse 

i s th© βaaa in respect of nitrogen percentage i» Ŵ© *#eŵ 

aaå reproductive parte other than «e*4». 

It i s ββen from data given in the 'ž®j&Ł© Si that the 
nitrogen percentage in a l l plant parte were uυch higher due 
to application of irrigation as compared to that Φm to "no 
irrigation" treatment. 
*π<*st of Mtro£ejł i 

From the data gfrea in the ¿afcie 31, i t i s seen that 

vlth the increase in level of fŬtr®S®»i the nitrogen percent­

al© in a l l plant parti «e* iaureaeed* Tim apşŬieatian of 

100 kg îiitroceu par hectare gov© highest nitrogen pereentage 

in a n plant parte and the values vera 0.536ř Q*?'?09 o»¾Oθ 



m 
and 3#20β for ®t«m9 loaves, reproductive pojeti) ©ŵer than 
seeds and seeds respectively, 

i&e nitrogen percentage In all plant parte were higher 
ύuβ to 50 i¾ nitrogen appHoatlon per heet&fo a® coupurod to 
25 Ug nitrogen application per heot&îe without irrigation,, 

öata revaluing the percentage oí total altrofβn βi 
newest @s affected by different treatments are presented in 
i-'ablβ 3 2 , 

She data preβen&ed to ïatel® 32 ¾ouXd »ħø%r that the 
percentage or total nitrogen in coil at herr®et vαs 0*060? and 
It was observed that the total nitrogen peroeutαe* at fcarv¢ot 
waβ decreased than that at initial total nitrogen percentage 
In sou* 

It it soon free the data given in Xabl¾ 33 that total 
nitrogen percentage in the soil at harvest ¾as aff eeted signi­
ficantly βy the irrigation schedules. She total nitrogen per. 
c©ntagβ in 0,3 uì& treatment plot was significantly higher than 
that in 0.6 uUF treateeiit plot* 

¾iPa¾ŴJBP!¾waw»«3aĸ̂ »» ¾¾weo¾oV <eft|jeaMl^6i»wliAiB^ * 

ĩhβ diflerenoc in too total nitrogen parøei&age in soil 
at hamat vas not ŴÄŰ affeeted Biεnigic¿jitl¿ dm to 'no 
irrigation' Vt, i»í#&ti©a treatment. 



n 
aříected by different t»üteen&íi a t könreœt. 

( 0-30 CD ) 
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It vaø ob»orred tfcat ttoβ total aitapog©fi percentage 
lß soil at harvest was significantly ioûreαced ŵtt¾ t&« 
lncrβαco in nitrogen leveü upfco 100 % per licctαro. 

It vαβ ooaoitod that the total j&ttogcα 
in soil at ¿uunroüt was significantly híφttτ dsuo to 50 kg 
aitrog©n application tħan that đu* to â£ î¾ βttøa£Mł appli­
cation per hectare without irrigation* 

23» Interaction between irrigation and nitrogen vαβ 
not significant in affecting the total nits®con percentage 
in eoil at taexvoet* 



CHAPTER V 
DISCUSSION 



GhAttt*** V 

i-¡iö results of present investigation arc diccuβsotì. 
in this raptor* 

iŵβ phyεico-cheŁ.iecŁİ properties of tfe© toi l fro& expe­
rimental plot are presented In Xahle 1* -dεc the data on 
weather oont£itione etc. are presented in îafcα© a* She data 
in these t¾o tahles are scrutinized vith a vlar to get broad 

outlook of βtotrth pattern and dβvelopαe»t of crop under the 
soi l and environmental condition* at ¿tahuri* i t ia revealed 

fsoo the data given in nαicl Tables tlłat the coil uíider pre­
sent ö¿¾¾rlDβntatioa was clayey in tenure. *bc per sent 
pore εpace indicates the good ûrainability of soil* *tw© 

ohemå©al analysis of ©oil indicate that soil VÛŁ equina in 
ottsofOf½ available phosphate ana available p©t&sht (i¿atta 

X9&0>* *he pU of soil showed that the soil VÍ~S alixuloe in 

-ho data given in £aβle 2 indicate that -he the e**a» 
iwmlMHB t<¾¾>erαture wiring entire growth period rαnαed ír¢ia 
22*20°v> to aö»87°ef while EiinŁLìUL temperature reused from 

X3.β2°C to 22»6ũ°ü. *h© ta»aa maĵdsaEi U¿ ,i.*^» t¿loβ* 1 open 
fan evaporation vm 6*53 ESŁÚ in the 37th meteorological week 
after which, there was & receipt of rainfall* *he been 
DiiλlŁłUiŁ value for U¿¡»w»£, ^lass X open pan evaporation vas 

3*63 ro in ŵe 39th seteoroloi&eal ve©k, Xhus the values of 



102 

pan ©vapoyailon varied free 3#&3 nn to 6«53 to sluring the 
entire period of crop growth* 

ire© the data given la tfablβ 2, i t ic seeu that the 
total ralitfall received during whole crop growth period 
(16th august 1973 to 5th itece&ber 2-973) vac 138.0 act with 
12 rainy days, She rainfall received la the second week 
<3tøsh oetβoroloeicαl week) after ε©wißg resulted in easy 

emergence of seedlings and into very good stand of crop. 

*¡øweverf a south thereafter there vas so rainfall and the 

crop growth in "no irrlgi.tion" treatment was adversely 

affected, 

¿icrutinity of the data presented in ¿c©le 8 on soil 

Łoieturβ percentages 2*t hours before end ¼8 hours after each 

Irrigation, revealed that, the sou αoistur¢ , orcciŵagββ 
before irrigation were equivalent to $0 per cent nvαllable 
mil moisture at e l l irrigation da¾ê in 0.3 UA treatment 

plot, Also in "no Irrigation" treatment pløtf I t vas about 

the eeoe vhilo that in 0*6 w¾ trs&tüent plotøt i t wee c¡uch 

above 50 per cent available s o u ©©lβture. ¿ħesβ foots were 
again observed in the plots before application of irrigations 
as pme o«6 \ŔW βcheduie. Also the soi l εŵisture percentages 

m hours after irrigation were at about field capacity la 

plet^reeeivlng irrigation while these were equivalent to 50 

per cent available e e ü tŵißture υbicħ did not rcooiveú irriga­
tion, %mm wets irìŬiöato that the soil ïαolcturo were equi­
valent to or above 50 per cent available coil moisture through* 
out the crop growth period* 



103 

In order to get iâm about the general r*>ríortìane« of 

the í»u»flθwer (l£ 68½U>) under the eayiroa-e¾tol and soil con* 

diUone, the general &¡*anβ of important growth attributes art 
studied* Xhe relevant data are presented in iabXo 33. 

Free the extract of relevant informtion showing effeets 
of soi l and envtroMεβntal condition on sunflower at Bahuri9 

It Is soon that the growth ami development of crop as measured 
in tenets of height woe 153*00 en, having oŁxidαa plant spread 
of fyukQ m with 22.66 leaves anu 36.099 eα (to loaf atom par 
plant. At harveett total dry natter of 1**7.13 c was aocujcula-
tβd per plant. Absolute growth rata of ìmiφt was tiosieua 
during ½6 to 60 days after sowing. AGR and *¿u* of total dry 

ε¡atter vara laasJaws during **6 to 6ö and 3 2 t ø ½ days respe» 

ctively and decreased gradually with the age of crop. 

sunflower 0& ¢&uk) plant rβquirad 66.70 days for 
completion of flowering at Banurl and produced head having 
åis»eter of 12*9& βr, at 68 days. ïbe mtm raa¾i¾MD stβe ¢ìia-

taster was 2*02? e& at 08 days aftor sowing. It vac observed 

that βunílovar plant was having 30,7^ em tap root length and 

28«7© em root spread at harvest, £hβ yield contributory 
character© v is . grain weight per plant, nuober of filled ,ux> 
fiHed and total number of grains per (head) plant* thousand 
grain weight vera, 32»13 g **&•$t 7**8.$t 117^0 and 50*$$ g 
respectively, ¿¿ueh a plant was capβfelβ enough to produce 16*2? 
αjuiatol» of grain yield with ^1.31 Quintals of strsar ymt hect­
are, the total oi l yield that ean he obtained from the said 
grain yi®M was 7*30 quintals per hectare, am o i l and protein 
percentage in sunflower seed were **3*a6 and ly'.yfc respectively. 



?ablβ f¾ t Influence of 
e&ar&etere ©f 

3Ŵ 

on 
v. 

of eoce important 

Or. 
åo» P a r t i c u l a r s effect of 

i 
1 
9 

10 
n 
¾3 i ¢ 
M 
l l 
13 
«20 
21 
22 

27 

* •"¾SÍ¡WBBBW*'̂ ^™"* aβ^wβeβsa|*^a ¾ f̂βł ft^w^•eBJe,^^ aβna • • ¾ a ^ w ^^a* 'ff % * w * * » 

ħaĵ&aìfci âOTt of height in en par plant par vββl; 
during **6 to 60 doyβ 

l&xX¡sm plant spread (cm) at 38 day© after saving 
i.,wig*«fł̂ > fUBotawoal loaf sts&er car Ðlaat at 7h das¾i 
i¿a&lBUB leaf afaa (e% cfc) par piaat at ?k- &ayε 
iíaslsa» øtem dioπeter (a¾) at 08 days 
¿¿ajdteäas loaf araa index at 7½> days 
I'otaλ Ory matter Cg> at narveat 

Ig) par plant par weak during Ä Ö İ Of ¾ to 6o áays fcGtt of dry aattar (g¿ par plant par week durlac 
32 to ^6 days 

Sap root length at tee) ħarreat 
ϋeot apraad îe») par plant ¿u- l^v^-h 
flay* required for flowering 
Maaâ diameter (a©) at 88 βayβ 
αraia yield (g) par plant 
i.ì¾>uβ£Lûd grain v eight (g) 

¡tafcer of unfJÜTed gralα¿per bead 
ïotal lïuεitoβr of grains par head 
train yield (quintalβ) par hectare 
i»tttav yield (ąulatala) par heetare 
Oil yield (¾aiatałs) par hectare 
Grain to βtrstf ratio 
Oil percentage ia seed 
trotain pereeatage in aeβâ 
¾tragen percentage ia etβm at 60 days after wmism 
l&trogea percentage ia leaveβ at 60 daya after sowing 
i&tregea pereeatage ia bead at 60 days after cowing 
lätregen paraaataga ia aaad at 88 days after εowi-φ 
¾tregen paraaataga ia ate& at harvest 
¾itrogβa paraaataga in leaves at harvest 
¾trβgea paraaataga ia reproductive plant parts 

153.00 

Sß 
22,66 

2*0»f9 

21.½ 

0.631 

28.76 
66.70 

17 » ^ 

o!βŵ 

0.319 
2.7¾ 33 ¾tragea paraaataga in aaad at harvest 
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At 60 days alter sowing, the ohemiβal analysis of 
different plant parts indicate that the aitæoc©n percentage 
in stem* leaves and head ware 0.9B1, 2***9? and 1.921 res* 
p©etively. She analysis of seeds at 88 days liidlcαte that 
the nitrogen percentage was 2.179 per cent* 

¿¾e data indieatβ that the iétrogen percentage la stem 
and leaves was reduced at harvest as compared to that at 60 
days alter toning, ïhe nitrogen pereen¼ge of coca was in* 
creased at harvest a® compared to that at 83 days, fheβe 
facts Indicate that the nitrogen was G¡obîlised from vegetative 
plant parte to reproductive plant pane dnri¾ later stages of 
growth. ïhβee findings are in eofłf£x&lty of those found oat 
by i-'-¿akov, (I969) and iiûhinøou (1970). 

In order to throw core ll&it on nature of erwtħ of 
ēvmūmwt crop {W Ĝ$α&}9 It was eensidercd to he vortbwhile 
to scrutinize the data on growth of plant εìeaßurod la tares 
of height* plant spread, function! loaf n¾sher, leaf area, 
etβm dlsBieter, total dry tatter ate* at various growth stages 
of sunflower (¿£ 6θto¼). The relevant data are -reseisted in 
I able $*, that shew the Slav growth period of euailawer upto 
32 days. % 32 đayst a plant had produced 11*19 par ca»t of 
i ts height vath 36*85 per cent leaves having 33»**5 per cent 
leaf area and plant spread of 17.39 per oast of the total, 
Bven tiłough the plant had attained 6V.79 per cent of its total 
stem ê$mmtmrę the total dry uAttcr aeciβaüateâ was only 6.85 
per cent, at this stage* the foliage expansion vac hardly 
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about 0»ĜS5 ttats» t¡sore ttmîi that land area ia¢pt for plant* 

{l$Mm 20). 

žħe first phase of slow growth vas followed by a second 
phase of 32 to 71* days growth period after coul¾, ^¾rinβ this 
pfcaβ©» plant woe graving at a faster fata and ose¾&eted i t s 

flowering completely to switch on the further reproíĩuotiTO 

phase* Ły 7̂ f days of crop growti½ a plant was haying i t s 
95*77 per cent height, $3,$* par βemt plant spread wltäi 100 

par cent leaves and leaf area. At this stage plant attained 

94.71 par oast stβ© diameter with 72*52 par cent dry setter 
which was sufficient to the crop to twitch on to reproductive 
phase* £urlng third phase of crop growth* fallowing 7*t days 
after sowing, the rata of dry setter accuciulatioa wβmïmå 

fairly bi#u Bowerer, other growth chaructoro vis*, beiφìt 

shewed alow growth rate* Following 7^ days* the loaf πu»ber 
and eonee y©ntly leaf area par plant and IM ware decreased* 

I t i s to be noted that the πuε.t>er of í¼œtiβnal leave© 
and leaf area per plant vara the two growth ebarαβterβ to 
attain i t s ε¡axłøUB wain* at 71* âays fallowed by plant spread 

and stem diapster at 08 days and in succession* ¿b* dry 

matter m¢műMåm end plant height fallowed at harvesting* 

2 . ħf£fifišŵ oX iJřr½^ií^ ftŵaŵOβß. î 

Aa extract of the relevant iafoie¡ation on ørøtrthf yield 

contributory characters, yield and quality of sunflower ( ¿c 

0&+1U-) as affected by irrigatioa schedules i s presented In 

Sable 35» with a Tiβw to εcrutinizo the effects of irrigation 



loa 

f aM# ¾$ * Λ £ oifcraot of relevant 
©f irrigation schedules 
cimĵpacters and yield of 

saøniag the affeote 
yield pontarlbutery 

P a r t i c u l a r s Xrrł¢at&θft schedules 
• w w w ,øi I. łii i^-¢»ĩ*w»ł**ŵW^ŵ¾¾Mwwww' wmewwi m i. •!•• m»mt» 

0*3 » * 0.6 WUŁ 

1 

2 

Mean 
i*oa». 

height of plant in CŁ at 
Aöt of height la est per 

during > 6 to 60 days plant peep .. _, _ . , _ _ _ _ 
t üea» w¾iiliiü¾ stent spread" (αa) at 03 day® 

&ean ff>ny|¾«şp P o t i o n * '" " " ~ ' 
days 

tti loaf 1 

6 li*an 

at 
na 
at 

lattfas ®er slant 
åM m fe per plant 

i boon 

βtem diameter Com) at 88 e&ys? 
leaf area index at 7% day¾ 
total dry eatterCg) at harvest 

ŷ AGE of dry tiatt©riß) par plant per week 
00 tìay¢ 

ftfle^eBae^e ja^TWía •ř¾ř^wa¾ 

ŵ¾rtog **ô to 
l iiöÁi. of dry αatter(£) par 

ŵtffing 32 to *ĸ> ¾¾ye 
11 $®p toot length in om at fcarveet 
12 Boot spread in om at harvest 
13 i¾ÿs required for Jaoweŵìg 
l½ Beat aiβftetar in om at aβ ¾yβ 
15 Cir&ia yield in g par plant 

Xhouβand grain weight in g 
Of 
Of ŵa»hβr of imf JŬloo. gτ*¾i 

Total of par plant If 
20 Grain yield in qūinpls 
2a Oil yiald la quiatαlβ par hectare 
f Grain to etrw ratio 

Oil percentage in eeed 
aŞ * rotain percentage in ββed 
26 nitrogen percentage ÎM stem at 6o day* 
27 UStregen percentage in leaves at 6o ears 
~~ äitrofon percentage in head at 6o day* 

üHαojan percentage in seed at 83 day» 
nitrogen poroent&go In stem at harvest 
¾trosen percentage in leaves at harvest 
nitrogen φwmwŝmm in roproOucUve plant 

parte other than Í Í Ŵ at harvest 
33 nitrogen pereentaie in seed at harvest 

l£S.ŴO 

3G.22Û 39*380 
?Q»m 73020 
22/950 23*710 

3 ß . 7 ŷ *ŵ#S71 

2*¾?2 2»3¡2£ 

20#22$ 21.270 

0*672 ø,||θ 

.500 66.750 

jio ¼¾δo 
TOO 70000 

7.280 7.¾Ō 

r?.9?ÿ 13.310 
«k*î¾w 3UCÄ0 

ö. l¾ 0.631 

Ô.330 0 . ¾ 
2.3*9 2,927 

160.890 



e¢¾od¾lŵf waåĚβ? the sell and climatic oojaditions ^retailed 
during the investigation. 

In addition to t»e eo»ea irrigation £lar©n ĵuit after 
rotting to all treatment plots, 10 tm and V m leiaíblλ mm 
reeeifed on 6tn and 10th day after sowing re©peetHŕŵy. i t 
vaβ quit® tiîsely rainfall for seed germination* l¾*§*rert 2$, 
17 and 2 ism rainfall received on 33rdt jNtłi and 35th days i*e« 
taedlately after second Irrigation m per 0.6 kle, and 30 cæ¡ 
ralaf¾αx on diet day after sowing i . e . l¾jntyHfita¾y aftor third 
irrigation as par û,è um t playeu very lε¡porta£üt role in mate-
lng the irrigation treats^αta (0.3 WW aad 0.6 Ltt) mefíeβtlve, 
*he rainfall ($2 saa and 5 BB) reeelved ©it ¥ĵUi and ½tħ day 
respectively, in addition to that t¿βαtioaed aìscsre vm at ri¿ht 
tlse i .e . at start of Ooverlag* also on 72nd and 73rd dayt 

the rainfall (20 EJŁ. and 23 sfc) at sood formation ¾as quito 
fcufí'ici©r.t lor isalsing the irrigation trβatø©iłts iaaffestive* 

¿he growth ôharaotetβ na&ely stem diÄ©tor at 38 days 
loaf area at 7h days and yield contributory eharaβters slash aβ 
grain yield per plenty grain to straw ratio were slgnlfleantly 
hlφer in 0«o wu¡ treateent aβ coε¡part¡d to those in 0.3 rø 
treatment* ¿4l ether growth characters vt&» plant i¿ei£fct, 
noBoer of functional leaves, leaf area etc. pβ? plaat vers 
significantly hl£ber dee to 0*6 v.& schedule as compared to 
0.3 fcUl seheduìe en dry matter accumulation at 32 days vm 

found to he signifloβntîy higher úm to 0.6 ki¡L schedule as 
compared to 0*3 tf& schedule* £ollβwiög W6 doy&» e©st of the 



growth ehsiootore and yield contributory ¢ħuructorε were not 
affeettd differentially by irrigation seha&sloϋ* UlttL^tely 
tha gralo yield p«r hectare was not differentially affected 
by Uses* two irrigation scheduìeε, Δs neri l»naŬ αbowet the 
rainfall roeciv©d during the crop growth period was sufficient 
in ooouπt and vat well distributed* wunílower requires com­
paratively less asaouπt of water (tiαtlUy g£ ßl. 197İİ as the 
consumptive MM of water for sunflower crop in I-*αáa@tan was 
obtΦttβd to be 9*» « * ¿ŵoβipt of sufficient raiafslX and 
comparatively lees water requirements of tunílo^cr, mO* toe 
Irrigation achoduios iíi©fíootive. 
3* attest of. "no lifftotĀfliî J^^JüaaŵfeAŵ * 

In order to cotspαrβ toe effsets of lirlcαtĵøn applica­
tion with that of *no Irrigation * • an extract of relevant 
information on the effects of no irrigation Vc» irrigation e% 
growth, yield contributory characters, quality of cunflowβr, 
C a& (¡βklh } and nltregph percβntaeβ in the different plant 
ports at various growth stages are presented In Sαh&e 36* 

£be growth characters vis. ©eon plant fcodUJĩt, plant 
epread, functional leaves, leaf aroa, atet. dioŁβtor, total 
dry setter per plant wore significantly hî hor to the extent 
of l£».1^ m$ 8*38 eta, l#W$f ll.ĵk£ s¾ & f 0.22> c% 18*97 
respectively than that In *no irrieation' troat^ont at harvest, 
fho βtudlββ on growth analysis indicate that the ABtt of ilaπt 
height was 30.62 om por plant per week during ½ t o ¾ ) days 
as compared to that 35*50 es pm plant per week In *ÜΘ irri­
gation* treatment* Xhβ AGB of ŵy setter was 20.01. g per 
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JWfeiiUE-.* am ©Ätruot ©£ rcl©vaût i»í¾mmtton 
of αifcrog©n Vs. irrlgαtloa OSÌ growth 
eħaract¢rs ai¾ł yield of suailcftrsr ( 

tìie eff eets 
contribotury 
fr ì 

p a r t i c u l a r s 

1 
2 

I 
5 
6 
I 
a 
9 

10 

12 

16 
If 
18 

21 
22 

29 
30 

A¡ø 

irrigation irrigatiox 

$βan εtaxføate height of plant (¢ε¡)at harvest 
å¿ean nattem ÄGÜ of height (cm) per plant 

par week daring V6 to 60 day® 
ϋ¡ean **tτlf**** plant spread in ct. at 80 days 
l¼a» wmxtam function leaves par plant 

at ?W- days 
i»®im maãmm loaf area i s i q t e par plant 

at 7**" dsys 
feftan i¾¾lcaiřfi item di®fäeter in em at 88 days 
i-iŵaa &ajĸtøtiß leaf area India at ?*• day* 
fêβan oaxltfUK total dry iaattef<g}at harvest 
ACR o¡ř 417 i-attβr(ç) per plant per week 

during t*4 to ©0 day¢ 
ifåí of dry lAttβr¢ŕ.;) per plant per week 

during 32 to *» day» 
£ap root length in cm at neiveβt 
iie©t spread In em at harvest 
i'oy» required for Oovexing 
Bead diameter in eε> at 80 ðaya 
dαlα yield in g per plant 
^ŵusaM grain weight in g 
îlåfö¾er of failed grains per plant 
Ŵŵer of ¾¾füłed grain» mv plant 
¿tøtal auŵer of grains per plant 
Grain yield in quintals pmr hectare 
βtve* yield in quintals per neetare 
o i l yield in quintals per hectare 
Oruin to etts»r ratio 
Oil percentage in seed 
Frotein percentage in seed 
Mitogen percentage in stem at 60 days 
¿&tiejβea percentage in leaves at 60 days 
Ät¾βgen pβrccmt¾ö in bead at 60 days 
nitrogen perccntag© in seed at 88 days 
¾iftr&gen peroa¾tege in βtec at harvest 
¾Sâ»gβn percentage in leaves at harvest 
¿&tragen percentage in reprodiietive plant 

parte other than seels at harvest 
litr©gea percentage in seed at harvest 

2&U51Q 127.9O0 

33,620 
71,900 

2U*O0 23,360 

28,< 
1*1 
l .< 

13^*100 

iłO.¾OO 
2.093 

153*1! 
iĉ.aĉo 2o.eαo 

•:,.6¿ĉ 0.63^ 
37,060 3X.5?Q 

3.050 33.Š80 
^>25ũ 52.230 

397*000 ¥k)»7ÖØ 
iθö.OQO Ŵ, föO 
.Ø?7»ÖÖÖ 1Ü8.000 

3 5 . Ŵ ¾ ¾ o 

6.g¾ f»¾O 

X6.İ65 lø»iføl 

l.S¾í 3L,Ş¾ 
2.073 2.2¾ 
O^ĜO 0,637 
0#¾73 O.33B 
2,s¾? 2.S38 
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plant per week Φm to Irrigation ÜÉ against the Mĥ% of 16.260 

S per plaafe per week in »n© irrigation* treatment during ¼6 

to ¢O days after βowing. r£ħe value for BGu of dry natter was 
O.ôa^p»/pαn.t V M k ft» to l ^ o t l o π ^pllααtlon, MUX. I t 
waβ only 0*626 g per plant per week an 'no irrigation* t reat­
ment at 32 to ½6 dayβ al ter βetfing. I too tap root length was 
increased by 3*69 cm due to irï'icatioïi over »ao irrigation* 

troat©eni but the increase was not significant* 'Aø man 

root ipr®&Ŭ was «i£ulficQntly higher (31,60 cu) due to i r r i -

cation treatment aβ compared to 2 7 Ŵ CŁ in 'no irrigation* 
treatment* 2ne eβan eraser of ŵys required for flowering 

wore significantly higher duo to irrigation tre&toe»¾ (67*12 

days) as compared to that (65*83 âaye) due to *m irrigation1 

lìm hβaâ Ŭåüã®tβr was significantly higher wpt© 13*3® 
em due to irrigation treatment m against ia«06 c& φm to 'no 
irrigation* treatment at θθ dayβ. I t i@ εeeu tliat the süen 

grain weight par plant vaβ 33#8& g ŵ» to irrigation treatasent 

as compared to 28,0? in 'no irrigation' treatment* ïhe ûlît-

erenee was significant* in© oβan thousand grain ¾eight was 

significantly higher upto 52*23 g duo to irrigation application 

as compared to ½7*25 § in *no irrigation* treatment, ïhβ 
f i l led grains per plant wore not significantly increased due 
to irrigation application while the unfilled and total m¾iber 

of grain per plant were ĩound to be significantly higher 

(777*9 &ná 1218,0 grains per hood) respectively due to irriga­

tion application as compared to that in 'no irrigation* 



3đ3 

tro&ti®βüt (6ö0.0 and 1077.0 grains per head respectively). 
*he Ë3βaa grain yield, stras/ yield and total oil yield 

per ħ¢etare aβ vail as the grain to etna* ratlo9 i . e . all the 
attribute ware significantly Increased due to Irritation 
treatment over *no irrigation' treat©ent. She mm grain 
yield, strow yield and total oil yield per hectare was 17.21, 
^3*97, 7*^ quintals per hectare due to irricatioa aø eorapar©d 
to that 1**.03, 35*09 and 6*27 quintals per hectare r©εpectivβly 
under *a© irrication* treatment, '¿he grain to straw ratio was 
also found to be ßigíłifXeantly higher due to i n l ß tâon (2.559) 
¢rrer fa© Irrigation* (2«½ø) treatment. 

In respect of quality studies, the oil ;,*©reenta§e was 
increased due to 'no irrigation* treatment mm irr½atlon 
treatment hut the Increase was not significant, î weree was 
she ease as regards to the protein percentage In sunflower 
seed ( l£ βam¿f ). ¿he protein percentage was eigöìfieαatly 
increased due to Irrigation (lβ«l½2 jmt eβat) as coopered to 
that In *no Irrigation' (16.165 per cent) tr®a£iseat. '¿'hβ cbe» 
tilcal analysis of different plant parte for nitrogen percentage 
at various stages* Indicate the i¿l^©r nitroc¢u percentage due 
to irrigation treateent ae coopered to that i s *ao irrigation * 
treatment. At 6o daye after sowlnβy the nitrogen percentage In 
ste@φ leaves and head were l*θ£t9 2.520 and 1*9!?? p®f cent aa 
against, O.ayj, 2ΛJO and 1*338 per cent respectively In 'no 
irrigation* treatment. At 88 days, the seeu analysis for 
nitrogen percentage Indicate that, due to Irrigation application 



tee nitrogen percentage vas snub higher (2,223 per cent) la 

sunflower eeeds CBS 6ŵak) ae compared to tìmt in *IÌO Irrlga* 

tlor,' treatment (a»O β̂ per cent). 
At harvesting, the nitrogen percentage in etent leaves, 

reproductive plant parte other than seed end emu ¼«M 0«¼Ŷ5t 

0*637 9 0.338 and 2*338 per cent due Irrigation treatment as 

compared to ö*373t 0.560, 0*273 an*. a*5i7 per αeat respective, 
ly due to *«o Irrigation1 treatcasnt respectively 

33m® a §äaiìae at α Sable 36 revealed that a l l toe 
attribute© nstiely, growtb efeaf&cters, grewtli fuMtløi»t devo* 

lo¿c¿entoì etudieβ, yield contributory ohartxtorŁ ojiâ yield* 
were significantly Increased due to irrigation tφpXjLδatlo» ae 
eeepared to that in fao irrigation treatment, ü©vøver*. the 
eharæters namely root length at harvest, auLL¢r of fil led 
gnd»e per plant and o i l percentage la eunílower eeed İM 
6βfàfe) wore not tmmm®å significantly due to Irrigation* 

I t should be noted that the &eaa vaåttce ©f a l l the 

attributes presented in fable 36 as the effect© of •a© Irriga­

tion* treatment are emerged of average of 2$ and Sfø i¡g nitro­

gen application per hectare under •no Irrigation* treatmentt 

¾ŵllβ theae ef f ©et» of Irrigation treatment are esergβd of 
average of 2Şt §öf 75 and 100 ¾¾ nitrogen per hectare with 
ø*3 W end 0*6 ¾üT treatment* Thuβ the ccKpansen is in 
between the greupe 1*@* 2$ and $0 t¾ nitrogen p@r hectare 

under *no irrigation» with 2S9 #>» 75 aM 100 t¾ nitrogen 

under irrigation treatmentε. As a result of group comparison 



m ŵwβft¾®å a'Ł¾rtr©» the ©fleets of Irrigatlŵ» tr©utε-aπt on 
a l l attributes næaly growth characters, gjflβ¾rŵ function, 

døv¾l©pεiβπtal studies, yield contributory woaraofcors aad 
yields were domlaatad by tbβ Inclusion of ħlf¾®r dese^tnias? 

irrißated condition as compared to lower doses v l ŵ »no 

irrlfiatioa* treatment. 

áa extract of the rβlβrant data m εr©vtħ» yield 
eoíátributory e¡ĩasuεt©rg»yiald and Quality of månOðtrør ( i¿C 

¢Ŵl^ ) ataìp&tli »iŵ»§§ŵ pareeataeö In diiíorcπt plant 
parts «ft vαrłouβ growth stafss as af*ect©d by nitrogen fer~ 
tiliaαtlon with aad vlt&out IrrtgαUŵ. aft prø®©îïfead in 

£aalβ 37 vita a vl*# to evaluate the effects of öltss®san 

feri&lis&tioa under varying conditions* 

It i s øeoA froís Table 3? that nitrogen fertilisation 

#f sun£Low©r Has rβHeated on gr©MŴt yield coíŵributory 

enaraeterst yield* quality and nitrogen percentage la plant 

parts, 3¾β grovtìi characters mmfãşt plant ì2ôi#t f plant 

uaUar par pa*αt ware eafcancβd slp&fle&ntly ¾y application 

o í altrogea. Haβ vegetative growth vas alow in tfeo beginning, 
-be response to seeeaâ dose over first was very πarîεetìly* 

Kit© farther addition ©f ^ ìsg nitrogen per keeture ( 1.©. 

75 kg *Vħa)t tneβe character no doubt βbo¼ed l¿»r©aβe m 
their rali¾ec tiiaa tfeat duo to precaβedix¾ Ic¾rer doεe of aitroßβï 

( I . e . 50 Ug nitrogen) per ne©tare, out oaçûitudo of response 
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in ånâtväteŬ cìiaraet¢r w®s m% ¼ We ©stent a® obeerved 

to to Ärat ì¿ierβmnfcal nose* 21* ®ean εûjr¿csai height due 

'¾PSpP ł * W ř ¾ ř ^W¢s ¾wWw^Wwfc¾y¾^^pp¾ł WleFJSftpiwPWi^'iertW^i^piepe ¿ r ^ ^ ^ ^ • ł ' ¾ P ^ ř ^P^B^ř ^ ř ¾WŴ^yfc. łppłw™w^ř ^I^VH^V ^P¾iP 

ÚΏŴ lowest Ifåwū. were 176*56 e© «&d I$fr*¼0 ©L par plant 
respectively, ¾iβ¢β rβεultβ are in co¢iftiŁìty uitfc those 

ofcaerwd by t¿aββey (1971)• 
ïfce leaf area per plant and. leaf note? ìm been eon» 

sidβr©d to be reliable lades of crop response to fertiliser 
application* ¿he leaf number and leaf mre& per plant and 

cŵîfleqυβπtlyt tłw imî asm indieeβ observed in öts© present 

¿Uweg¾igatlon am increased significantly by nitrogen appli­

cation* S¡nβ increase VB observed with encn Incr©nae In tine 
dose of nitrogen from 2$ to 100 kg per neetars* 

I t ie to be noted that the leaf number ®aâ leaf area 

were ultiaately responsible for caking tfa¢ foliβ&e ciae of 
t¾e ©mp* £ħ©sæ ware a£feeted by nitrogen αppliβαt&oi½thereby 
iř¾¾iiĩftt¾f¾ffi ø¾žï̂ erlor ßirøłftto witb eeβn hiiŵer level of nitrogen 

over i t s corresponding lover level of nltrecen* 2nβ vi¢orouε 
grovtti eade by tae plan* due to nitrogen cφplioatloa reílectetí 

in increased dry Better production per plant* 1'nls increased 

dry natter production ie responsible for lnβreαsed yield with 
tne inereαceα dose of nitrogen* 

^itroten fertilisation to sunflower not only favoured 
in stimulating ve¢etativ© growth, but also eĩ&mm®å the crop 

yield, ½itli a view tøÉ&row ï¿oro l īsbt on effeote of nitrogen 
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fertilisation, on dry uitfc¢r production, yield contributory 

charcicterr, yield and quality of curi£icwer, i t vaε considered 
Vűrtłs¾řhilβ to εcrutiniaβ data nor© Łhoroufífcly, She relevant 
data information i s given in t&ìŬ» 38. 

‡ñtÑ¡ā ψ * &® extract of relevant inforαatlor¿ ŵaŵ¾ per 
cent increase in Urn grovtn and yield contributory 
Characters of sunflower < ÜC 6&αh) due to each 
higher level of nitrogen ever i t s lower* 

£*• u r t i t t t l t r i Percentage increase due to 

ofer ewr ©fir 
J95 Ł¾o ^75 

•MM»*»»W«*wWWβWW««»>*fc»^»MB*Mt»«l*WMi^^ Wi i 'WUWWWUMWWİ,^; w r a Æ U t r ^ * - « ' *• - « <Wn»*«mi»«K»i»:i nw|i »WUBMM'i 

1 Dry matter per plant 12,æ 1 .02 3*82 
2 Head dia»eter ú*kÇ i<.Zk 7.2** 
3 Grain yield per plant 10*51 C.Oĉ 6,26 

% xħouεand grain weight 9.39 ^$2 3*62 
5 I¾tóber of fi l led grains l*.3fc 7.7a 7«ł»9 * 

6 íÄBŵer of uníill©d grains 7.57 12*15 3*59 
per pleat 

7 -otal mtibβr of grains per 10*07 IO.-Í-O o.»»9 * 
plant 

8 ϋraâa yield per hectare 27*¼0 %73 5.07 

9 Straw yield per hectare 29.M+ 9.30 7,8^ 

10 Oil yield per hectare 22*00 iî#9© l.?0 

11 Oil peroestage ***37 - 3.23 3*33 * 

12 ¿'roteia percentage 23*66 ¼>*7@ ^«05 

* řereentage decrease. 
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öŵŵÄly, the reεpons© of altrog®a to dry Letter 
production wm graded* 1ä*e perooat incrocxo la dry setter 

p»ê&ëstion pear plant vm 32*88, lö*G2 and 3#oa duo to 50, 75 

βa& 100 &g nitrogen ĵer 25, 50 and 75 &ß nitrogen p@τ hect­
are respectively. Tj¡m dlecβter of head wac also inogβaseâ 

by nitrogen fertilization, r£tm ¿atMOt iacroace in rawer of 

f-Oleú βeed per plant nas l¼«$t, 7*72 due to Sřo and 75 kg 
nitrogen over 25 and 50 kg nitrogen level respectively. How­
ever, Umm ie redaction in percent^© of HHed seed of 7»**9 
per cent due to 100 feg nitrogen error 75 fcg nitrogen applica­
tion. The increase in filled øe®ås due to αltrogon fertiii» 
ration wαε sot elgnlficαnt» 2km unCULLeù and total nucbβr of 
grains were sltjnificuntly iner©aoed with ineroaso in the dose 
of nitrogen, e»ept that there was decrease in total nuŵ®r 

of grains per bead øm to 100 l¾ nitrogen over 75 ¡¾j nitrogen 

i.ppllcation per hectare* 

À@ discu¢ßed @hø?ey the Gignificεmt iuereaee in al l 
yield contributory character mî ht bavc resulted into signi­
ficant increase in yield per heet&re* ïh© eccu yüāå vas 
ßi£nifleαntly lncr©aεed upto 75 &G altregen application, Xhe 
pereentoge Inerease in seed yield was ãÿ»iftO, 9*73 and 5*07 

due to 50, 75 and loo % nitrogen over 25, 50 and 75 &g 

nitrogen per hectare respectively. 

Hie percentage increase to straw yield also shoved 

&mu trend as that of seed yield* It is seen that the o i l 
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yield wae slgntttcoiitlÿ gmmamŬ upto 5û í¾ aitroεo®ï®plioa-» 

tion pm ¾sottłfo» St» poreotttag© increase in oi l yield wa¢ 
28*00, %9$ and I«$D per eent due to 50* 7f and 100 over 25f 

50 and 75 ¾¢ nitrogen per hectare rβ©pβeti»ŵy* Uit¾ 5öf 75 

and 100 kg nitrogen application per hectare* o i l percentage 

waβ decreased ¾y ^.37, 3*53 awn* 3,33 p©r cent ovor that of 

2$i 50 and 75 ĩ¾ nitrogen per hectare* £ho trond as regards 

to the protein percentage was dlfierent than tint observed 

in oi l por©ontage. She protein percβntae® **ac increased s i -
c aiílcantly arid the r̂ epsofitag© increase Tfaε 23«6öt ¼»78 and 

^•05 due to 50t 75 &»& 100 H nitrogen over ¾>t 5ö and 75 kg 

nitrogen per hectare. She nitrogen percentage In different 

plant parts was liifíb©r at 60 day© alter eowlîâ§ bat i t vent on 

decreasing ¾itn advance, in the age of crop, iriõlcating flow 

of nitrogen from ste& and leaves to the reproductive parts, 

5* lf$©m o f~a«as^^ 1 
ìV© levels of nitrogen v i s , 25 a»d 50 î¾ nitrogen per 

hectare wore tried under wslrilgated conditions iiì order to 

got additional information for optta© dose of nitrogen under 

ralnfed conditions. I t may bo noted that during the crop 

growth period, rainfall received was 138«8 tx, which was quite 

¾-ell distributed, A relevant information regardine the of foots 

of nitrogen levels without Irrigation on growth, yltùã con­

tributory characterε, yield and quality are given in Table 37, 
I t was observed ŵafc povtłt of plant DOCGUTOU in tern* 

of height, πuabβr of leaves t βte® diβöotcr was not af footed 

significantly, due to 50 kg nitrogen application per hectare, 
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m ¢Qî¾3&re<â to 85 ¾S såtroge» per ¾®®fcarβ witfc »ΏO irrigiw 
tloíi* t¡fogtøei** ilořwβv©r, ofc&tìr growth efcör&eterfs namely 

ïŬ®n* βpfβ®Af loaf area and coűββ^uently loaf area ladex, 
total dry tetter were increased Ì igalflcantl^ duo to 50 ¾g 

nitrogen βtor 0 kg nitrogen βppUÄ&tio» pop ħeetarβ with 
•no irrigation' treatββnt. 

ivoot spread and root leaßta wo* alto not af looted 

•Jgaificuπfcly. í'lo¾f¢rijic period va» recAlnaa üε¾® őü* to 
$0 αβå 25 % fiitvogen applieatiøn por fao©tûre» *ta© grain 

' yiôlü por plant m§ εigîilíicεmUj- Mgħer (31#Ö2 g per plant) 
due to 50 ¾ nitrogen per beβtoi* aε co£ip¾rcŬ to that (25.09 g 

per plant) due to 25> ¡s$ nitrogen per bβct£vï¾. 

£etelleà εcrutinity of data in Steele 39 tøliŵt©s that 

the dry ua&tor production vaβ 15*20 per cent tore ùm to $ 

ìsg nåtregea when eempered with tbe¿ in 2$ ¾- alfcrocea por 

teðtaro» I'&e grain yield por plaafc ¾,¾ε 23»ê3 per cent hig&er 

due to 50 ì¾ nitrogen ever 25 &S nitrogen ®pplimi¡âøū por 
hectare. ¾ħe meaner of fi l led, nnfUled end totals wmtøœ of 

grata* por plant wore not affeeted significantly and the per* 

eentage Inoreαβθ duo to £0 Isg nitrogen was 6#9¿f β,26s and 
?.?a respectively over 25 kc nitrogen por aect&jre, "¿ne grain 

yield por hectare due to 50 kg nitrogen applloaUon vaβ 27,20 
per cent core as compared to tħat in 25 k£ nitrogen applleatioo 

¾itbout Irrigation* l i * value for straw yield was 29«Ŵ- por 

cent* HÖW€ vc-r, tħiε inereαeo was not ßiettLficαat, ifce o i l 
yield por hectare vae 22*91 per cost higher due to 50 kg al­
trogon over 25 leg nitrogen application por bectαre vithout 
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¾φ;a# ¾p « âa wεtraet of KUflnuifc in-fost¿&tioii lowing 
ceotage lacraase l a ŵşr î at fcβr yield contr. 
characters yβild &sâ Quality of saaíloweř tìuβ to 
50 ì¾ nltrogoa over 25 iig nitroçcn per ł¾ootare 
W W Λ U P P ™ W^βjlr Ä P Mt -βBβjpw™ ̂ P^BWï w * «Λ 

•v tw «i *»• « N ) ~ « M « r t H β « WK¾fts -βŁ.«¾. /**&" <4 

iβï¾öπt¾πo laor 
50 kg Æ i over 

vn»v«Hram*w* 

• ¿ a r t i c u l a r * 

•v tw «i *»• « N ) ~ « M « r t H β « WK¾fts -βŁ.«¾. /**&" <4 

iβï¾öπt¾πo laor 
50 kg Æ i over 

CK:.S¢ ÜU* t O 
' 25 ¡Sg lÿłłft 

Ualrrlεutoα laτlgat#u 

1 Dry εŵtt©r pmr plaαt 12.33 
2 Ü§aå. süa¡¾»tβr e.7& é,½$ 

3 OraiQ ylciα psř £Ŭeuŵ 23.63 IB»¡¡M. 

^ Xhouæand grain wight &•$£ 9*39 

5 I¾taber of i l U o â grain pt» p&aixt «*9θ l½.ĵfc-

6 Haŵβr of unfUieώ gralwB 
slant* 

por a*aû 7.27 

7 ½ t â l p¾lî¾S p«T pCUat 7.70 10«0? 

§ (feftla yield por Iłβctarβ 27*20 27.**Q 
f ^^¾P 1 ¾β¡^W ^ V ^PH^|W(|P*^W MJF^¡F<Ęjm ^^^tr^ttf' ¾P'ÍWwIβ^HP 29*0^ 29*V* 

10 Oil ÿl¢ílα p©r łłβctarβ 22«91 22.00 
11 a i l p¢rcû£ŵa£β ¼»68 * *H37 • 

<WMw řrot©ia percentage 21Ŵ 23*66 

* Fβrooaèagβ wĘfätfΦ&ltl& TBFliŵw™¾P" 

irrigation* In reβpβet o f α«aHty ¢taái©ß* i t vac observed 

tïiat o i l percentage was rMuc©α am to 50 kc i&tmm® «• 
to tłxat İ a 2 ? ¾ nitrogen ts¾fcto¾st i;itłi ¢ôïîíłβ¾uβBt 
In £h* pmfet&ii co iŬent of sunflower εocα. Jbonwror, 

the áecrear-Cř in o i l po¾¾βst®&« dia© to $o ìsg altsogta ¾ppHcatloi 
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vaβ m% εl£ĩ¾Lí'ioβiłt wħilβ tte Increase in protein content of 
εuìiiXo¾βr βæd vaβ εiεnifioant ém l o ^ k g over 25 3sg nitrø~ 
§Nfc applioation pa? boctar¢ mtłi *ao ijfrlß. .tion* tr¢atsaαt. 

ĩhuε It shoulċL be ¡»tad that vitto tfas receipt of 

surflclont íαid v©Xi distrifcuteu $¾§ŵi¾uλt the grain yield of 
sunûova* and consequently the total oi l yield or Mfeat» 

vaβ clßniflcantly lncroaββd with $0 % πltroi on application 

th»ra i s scope for Iŵrea©iiig doe* of oitrocea ¾βf©»d 50 kg 
per hectare, provided that tìasrβ i s euf£lβiesfc and timely 
¾¾i¾if¾l » 

In order t© see tb» comparative effeet-e of tee lower 

lev¾lβ of nitrogen vis* 25 and $0 ì¾ mtvoeea per. ¡ìŵ§tax* 

¾uŵr irrigated and unirrigated condition, ŵ@ relevant 

data are givaa ÌÏI 2aìue 39« 

öff¾fciæity at data la ĩable 39 iaâieate tbαt ī*rcent-
age increase in the yield contributory cbβxactÊ)^, yield and 

quality of βxmílöwor due to 50 3¾ ìłåfcro§ea over 2£ ìsg nitro-

gea per bββtar© witb irxlgatlofì and without iiBiβotiαα vans 

fact that tî¡e rainfall received curing vhole exop gsevtii 

l̂ĩOfiβ findinGβ tïa» revealed tłtaî¿ vita ttoβ receipt of sufíl~ 
^W*W^(WW^F 'W^^ew**ia'"^RBWBwaf ¾^M ł̂ÄaM^P™P^™^waï™iî '* ¾^^a ^wejweaβiňiÄ^^|pjpiβ*ee) ^^%#WF a»Mtvap ^^^"'^^^••^^eiiwaie* 

in ií½rcα©ii¿o t t* yield of sunflower ŵβa fertilised upto 
§0 kg sdtX®§Éil per iie&tare* 



CHAPTER VI 
SUMMARY AND CONCLUSION 
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An Investigation waø carried out to study tfce " βííecte 

Of irrigations eehedulβâ as pes* Wat or Use łactors under varying 
conditions of nitrogen fertilisation on growth, yield and 
quality of βunfiowβr ( ì¡ßlÅafítäUF mmm U ) variety ÄC oŵl** 

in &tøìX ßβaβon % of 1973 at the Central Campus* ϋahatβft 
Phule Krlßħi Viâyapeeth I arm, Bafcuri* ĩbβ experiment was con­
ducted with two irrigation schedules (0*3 and 0.6 Water ^sβ 
lac tore) and four levels of nitrogen (25, 50, 75 and 100 kg 
per hectare )• Additional two treatment eoώbioattons of 25 and 
50 kg nitroge*. per hectare with *no irrigation' treatment were 
included. She total treatment cesfclnations, time were ten. 'Hie 

with three replications. Λ8 a basal application, ½O kg i¿ü¢ 

and 20 kg ¾υ per hectare were applied at the time of sowing. 
the dose of nitrogen vaβ completely applied at the sowing time 
in 'no irrigation1 treatment plots* For 0*3 wlíl and 0*6 V¡IÖP 

treatment plots, the nitrogen dos« was splitod up. Two third 

dose of nitrogen vas applied at the time of sowing in al l irri­

gation plots* Eemaining one thi¾ü dose was applied at 2$ and 

29 days after sowing in 0*3 &od 0*6 WUF treatment plots res* 

l©ctiyely. ïhe important findings are βun¡arlsβd belov. 
1* xbe receipt of rainfall Ot¼ mm) on 33rd day and (30 aim) 

em 6let day ixanediately after second and third irrigation^res-

pectively, given æ per 0.6 wUř schedule, played important role 
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ÎM making the irrigation trβatiseafc® ¢c.3 WUF and ö.6 tflff) 
ineffective. 3¾e rainfall (52 œ ) received at ¼$ ŰĨ¾ΓS, la 
addition to that Bβntioned above va§ at right tl»* i .e . at 
start of flowering ana 20 and 23 E¡EI at 72»d and ?3ïd day 
after eeviag i#e* *t seed formation, was also sufficient* 
Shue* the tlstelyt adequate and vail, d3Jfèriŵ*fcö4 raiâlall 
received during the investigation, was sufficient for neraal 
crop growth, ϋu« to these conditions prevailed during invest!* 
gαtlon, dtff®ř@B@es la lαost of the growtłi, yield and quality 
characters of sunflower (fiß e#αk) due to irrigation treatments 
( i .e . 0.3 and 0*6 Water Um factor) vara not found to be 
elg&lfleant* 
a» It vaβ however observed that the irrigation treatment 
gave significant difference in growth, yield and quality of 
simflower tfuC teklk) m compared to that In *«> irrigation* 
traaftMot* But i t βbo¾&d ha noted that fco irrigation' Vs, 
irrigation was the group comparison and the higher levels of 
nitrogen included la the later group of treatment dominated 
the effects of Irrigation treatment over *ao irrigation* treat* 
iaβnt. If the group comparison was found to he significant 
then the further object, aimed at, vaβ to find out the treat* 
stent* giving significant results within the respective group. 
3* It has been observed that the differences in all the 
growth characters βuch as plant height, plant spread, functional 
leaf masher and consequently leaf area, etc. vera found to he 
affected significantly due to levels of nitrogen, ühe significant 
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increased growth due to graded Im®lfi of nitrogen va® reflected 
in production of increased dry matter* l&tlαatβly» the grain 
yield per plant, thousand grain weight, wgsher of unfilled and 
total number of grains pat plant increased oigalřlcarŵαy with 
the increase la level of nitrogen except that the number of 
filled grain par plant vara not affected §% nificantly doe to 
levels of nitrogen. Sϋa day* required for Hovering were in­
creased significantly with the increase la levels of nitrogen 
application She tap root length vaβ not affected but root 
spread vaβ significantly decreased with the increase in levels 
of nitrogen application, hus, nitrogen fertilisation to 
sunflower < BC tøûk ) vaβ beneficial and produced higher grain 
yield, atrav yield and oil yield per hectare significantly. The 
aeed yield vaβ significantly increased upto f$ kg nitrogen 
application par hectare. ïhβ oil percentage significantly 
decreased vitħ the increase in levels of nitrogen upto ?$ kg 
per hectare. However, oil yield la quintals per hectare in* 
creased significantly upto 50 kg nitrogen application par 
hectare only. Protein percentage in sunflower seed increased 
significantly with the increaββ in levels of nitrogen appli­
cation upto 100 kg per hectare. ïhus, the protein percentage 

increased while the oil percentage decreased with the Increase 

In level* of nitrogen application. 

if. it vaβ observed that nitrogen fertilisation at the rate 
of £Ö fcg par hectare with »no irrigation1 treatment gear* signi­
ficant increase in all the growth attributes naaaely plant 

height, plant spread, leaf area and dry »att©r par plant as 
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compered, to those at the rat© of 25 kg nitrogen per hectare, 

ïhβ tap mot length vaβ sot affected due to these two levels 
of nitrogen vtü. 2? and 50 kg per hectare. She nυs&βr of day* 
ro¾ttired for Hovering waβ not affected due to increased ni­
trogen fertilisation in 'no irrigation• treatment. Tħm root 
spread vat also not found to be affected, As regard* the 
yield contributory cħaraoterβ, the grain yield per plant vas 
increased significantly by $0 kg nitrogen over 25 kg nitrogen 
wìtììout Irrigation. However, other characters, ncane¾f thousand 

grain weight, nuaber of fftlftrt» «tf!31fft and total n¾Böβr of 
grains per plant litre not affected due to 50 ¼g nitrogen over 

25 kg nitrogen application per hectare. Other yield eoiitribu-

tory characters, namely βeed yield and o i l yield per hectare 
were significantly increased duo to 50 kg nitrogen per hectare 
over 25 kg nitrogen per hectare without irrigation* he itrαw 
yield WΛ not affected, hut the grain to straw ratio vaβ øigni-

fieaotly increased due to 50 kg nitrogen over 25 kg nitrogen 

ainuioatlon Ðβr heetare without irrigation* 

She o i l percentage was not significantly affected but 
protein percentage was significantly increased with the 50 kg 
nitrogen over 25 kg nitrogen application per hectare without 
J, iffriff fttiwì» 

In respect of nitrogen percentage in different plant 

parts of sunflower, loaf vaβ the richest in nitrogen content 
among al l too plant parte at 60 days after sowing. At harvest 
the nitrogen percentage vaβ reduced fr©a e l l plant parte i . e . 
stem and leaves and the seed wae the richest in nitrogen content. 
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It can be βald that with the receipt of sufficient 
ami veil dietrlbutβd rainfall, application of $0 kg aitrogen 
pmt hectare with »no irrigation' øm βigalflCGatly higher 
yield* and there la βoope ÍOr increasing the dose of nitrogen 
be$ond 50 łsβ to cat additional lilrihEff yields. 

ïhuβ, it nay be said that under sufficient and veil 
distributed rainfall conditions supplementary irrigation is 
mt necessary to sunflower. The seed yield of sunflower 

the oUt. yield increased only by 50 kg nitrogen application 
par hectare. When irrigation la not φ¢m end tfea rβâařaax 
la satisfactory, nitrogen application to the extent of 50 kg 
gjr^Ęř&ß w#™jpfla>ap™łeβ"j "w *w^^ WKNKĘHF łPβeps^^łβeïk¾Wff^^" at ^^ *̂ ^æβp™JW^e* *aeae*^,jay***^^B^w^ ^¾βj*aτ ¾pwřłP¾aβpe^BłB''ia> 

f©r out season t&eea treat¡βientβ ełiołŵl ìm tried for aojða nora 
season in order to conflrtα the results. 
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