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INTRODUCTION 



CHAFTMR t 

W,WVVQHW 

f»e agricultural prosperity in India i t intinetely 

related to the health of eatt le which depends on adequate 

nutrition* Cattle in Indi?» provide the principal motive 

power in fnrwing. The livestock population of India i t 

t»e leTgest in tho world being km million he^ds of enttle. 

$R tellers shtrn* the eett le population i s J?6«U trillion*;;. 

Hit condition of thie enormous cattle population i s very 

pooi*f »• the fodder resources of tho country »re iwsuffieient 

for even half the existing number* Further, tho eett lo 

populittion i s also contiguously increasing hy geewetrieel 

proportion. Inadequate fodder results in poor heelth of 

eettle* Wot only the faruer, inpoverishetl but tho national 

wealth end productivity i s also lowered. 

Inepite of li*rge l ive stock population* no system t i e 

attention i s yet P*ld toverde their prepor feeding. Tho 

feeding i s known to bo poor* which i s devoid of essential 

mttrimts* mlaals are werely eonsiderod as scavengers of 

crop residues* Seen a neglected feeding reflects on animal 

he-lth and production too* The present livestock fueling 

i t fsr front satisfactory to sustain optlaran production. 

There i s n goner*! tendency of using dry fodder of cereal 

crop grovr in kharif or raol season. 

I good feeding programs should include green 

fodder, in addition to dry fodder »nd concentrates, for 
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good health mS optimum production of the livestock, 

Hoveter, United amount, of green fodder Is se l lable to 

sect the requirements of the large nusber of enttle* wltb 

the nioption of the poller to develop hybrid tattle for 

high milk, we*t or wol production, the requirement of green 

fodder vl l l he ever increasing* 

uitH the Increasing de»a«ds for green ffcdderf the 

eultlvrttion of o*ts (qnm* gatlvn T.̂  h«* be#* recommended 

reeen&y* Besides being * nutritious feed, It Is very 

leery* profuse tillering «nd quick; growing* Thle w«kes ©*»te a 

•uitelftt fori»ge crop during winter months. **th the •^rious 

edvmitegM offered by ©*tst It Is r e n t e d *-.» useful yet 

cheapest source of ©rude protein• e*rhobydre.tes end * 

sinensis In livestock feeding progrwtwe. 

Gets e*n be used m green forage* pasture, buy or *s 

•11 *>§«•[ 0*ts buve shown good prowl te in Worth tndln both 

in tttxtvre with bereeegt m4 els© •• * sole crop*] ihe dwlry 

f «wt@rs In the stete of **h*r*shtr« h»*e else) recently 

realised the iaportciioe of oi»t« end h*ve turned to Its 

ute on l«rge se*le» **er increasing pressure of population 

of both eetfcle snd huunn being threatens food *nd feed 

supply in fndl*. The probleii of feed supply Is beeowlng 

«©»te dey by 6«y» Thus, i t i s lnnting increased attention 

of research workers engage** in forage crops* THe efforts 

required h*vc mmr f*c#tt needing ewreful, yet thoughtful, 

pi (fining of research for increasing for«ge production. 
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Oets bein* * eerenl for«gef respond' favour*bly 

to the application of nitrogen fert i l i sers MI* the produ­

ction as vail PS nutritive value Is further enh»need vhe* 

supplisented with phosphorus fert i l i sat ion. The outs nre 

*d*pt*»ble to n eool e l is»te vhieh prev«ils in rebi (winter) 

sessoii In fnaio* I t requires oool, dryf elesr we*ther. This 

helps? to encourage tillering* Tiry sunny g'wgrs *f*d eool 

Hi flits result in dev fbrwmtion vhieh i s very helpftttl to 

the crop. Hot wnd htnld vewther i s hTwfull *s i t 

eno»«r<*ges rnpid sprend of ftmgns ^»«»»»i, *1 

IT iwper iae* t*& evidences indicate thftt i t i§ « better 

feed fbr nil livestock inclusive of ttileh e*ttle mti horses. 

Tt I s , therefore, essential to increase the forwge production 

of o*tts# Oets require eppr©*i»»»t*»ly 75 to S5 4*T» to r#»eb 

f i r s t witting st»ge. * general survey of the published 

•literature intfioetes tery l i t t l e information regarding • 

suitable ©*t-. v a r i e t y I t s ferti l isation «nd wi«ft*«eient to 

sustain high production, fcraetleffiliyi no research vork i s 

reported in Hfthereshtr* on the performance of elfferent 

out varieties wider various levels of phosphorus «nd 

The present investigation %r*s9 there fore, undertaken 

to et«ty the performance of different varieties of oetc: 

under various levels of phosphorus *nd nitrogen fer t i l i s e tie* 

amd the effect of these on for*ge production *md i t s 

nutritive velue« The investigation in this behalf, v»s 



undsrtskon to stiswor some of the problems ir* this nr#*t 

with th« following objectives! 

1. to select ii suitable ©*t v*rl«tf for tttgli 

forngo production, 

3, % know th* uppropri^to lovols of phosphorus 

«nd nitrogen ferti l isation to sustain Mgh 

production* 

3. 1!b ftatost th« mitritivs v*lu« of tfeo for«tf«» 



 
 
 
 
 
 
 
 

 



REVIEW OF LITERATURE 



m&rm* it 

Tt i t §«i«r«llr ffl«oopt#<t t»*tt the yielding **Mllty 

in » for*ge orop i* a genetioi*! elteraetor* Heiwver9 yieS<* 

per witt are* e«* be improved through proper ispnwgewestt 

pr»etiees tndtr given *grM&i»«tle conditions. The 

pro Motion of quality ferage9 therefore* i t Ofteio*»lly a 

function of euitable varieties end mm*umm% pr*etieea 

in relation to «groeli**tie condition*, the *«aft§ea»ent 

practices include proper and adequate fertilisation* 

•P3cp«ri»«nt«3 evidence in the fbrw of p«bli»bed literature 

pertaining to phoepboru* and nitrogen fertilisation on 

yield m6 nutritive value of eat'/ variet^ie reviewed in 

thia eHepter* 

1* ,FXf ist i.tf ,igr|tMf g,. wi ,gwpy?,t, yltl# ,,,giilll,fiitil.tlTi 
Value of oat fbddcrt 

fomge crop varieties ahow vide vnri#ti©n »»©«§ 

the***!*** in yield «u« nutritive value* 

£crn (1963) reported in yield trials, with ton 

varieties of yellov «id white o«te for o ye«rs th*t avarafe 

yield of 70-77*5 hkg dry matter per hectare were obtained 

fros all varieties. 

Itukund Singh ej j£. (1#?) reported th*t the Wintofc 

variety contained a higher percentage of nitrogen, potassium 

*nd ealeiun than Bufcoie and T often to at the firet throe 

harvest datee» 
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Hlaehk* jgt £l.(196fh raportod that tha protain 

content «rd amino aoid composition of a»T«n variatiaa of 

oata ranged froa 18.1 to 2£«£ par eent* 

Pal j& Jl.(19ft>) reported highly aignifieant 

differences in yield* between the varieties and th©;y found 

that tha phosphorus rioh Varieties g *ve the saxitnai yield, 

Tha average yield of dry natter and emda protein In Hit 

l /2 f vara ?3.5 and 3.63 quintal* par hectare respectively. 

Nittler ,aj jl.(1971) obaerved that si* eate varieties 

exhibited highly significant differences in tha length 

of lntftnnodea. 

ttvnrl j | j3L.<W!) observed tha superiority of 

Kant #*** Brwiker and ahoved that tha Want variety has 

significantly auperior yielding ability over ^nmk«r, 

9s**j»* j | J&.C197I) also notad that Want proved superior 

in ffcfaje production yialding wora than ®n̂  quintals of 

forego par hectare as against about **50 euintale par hectare 

by **mm by»antina# 

f*Ost agroneaie praetieesjparticularly regarding uaa 

of fertilisers sltt at improving crop yield* fanatically 

stable crop varieties are knevn to respond to fartilitear 

application favourably* application of optima level of 

phespbatie fertilisers not only increases tha erop yield 

but ale* isiproves tha nutritive value of foragee* 



Oururaj j | j | , (1966) shoved th«t phosphorus influenced 

the strev yieia significantly* 

Itoaer and Singh (1967) observed th*t for**** yields 

are «ueh isiproved vith the application of V*#8 kg phosphorus 

per hectare, 

1fc»er (1969) enowd th*t yieia potential as veil *• 

fresh velght per unit ares vere woeh improve vith the 

application of 50 kg phosphorus per hectare* Hie liipreveffent 

in the yield vith the Application of phosphorus i s poselbly 

due to setter utilisation of nutrients trem the soil evlfig 

to greater root $evel opvent« 

?3»vevert Tower *rd «.rora (1971) shoved that oett 

vere least responsive to phosphorus application, Singh 

oj j|.(197g) also observed that application of phosphorus 

did not influence forage yields. 

Burrlel $£ jfc. (1951) reported that ©rû e protein, 

erudo f«t and vineral Batter vere increased vith aaoh 

Increase In the level of phosphorus fertilisation* 

Gururaj j | jfc. (1966) reported that the phosphate 

hag no influence on quality. 

Foreh j $ j&. (1968) concluded that phosphorus and 

potassium generally reduced the crude, protein content of 

grain although slight increases vere record* 
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Whitney (1968) reported that the application of 

phosphorus reduced percentage nitrogen content of the forage. 

Tomer (1969) reported that application of 50 kg 

phosphorus per hectare was beneficial as yield, crude 

protein, crude fat and mineral matter were increased and 

carbohydrates were decreased* The nut r i t ive ra t io was also 

narrowed down with the application of phosphorus. 

3. Effect of nitrogen fer t i l iza t ion on growth, yield 

and nutr i t ive value of oat fodder; 

Most agronomic practices, part icularly use of 

f e r t i l i z e r s aim at improving crop yield. Application of 

optimum level of nitrogenous f e r t i l i ze r s not only increases 

the crop yields but also normally hastens maturity and 

improves the nutr i t ive value of forages. 

3.1 Effect of nitrogen fe r t i l i za t ion on grov.'th and yie ld: 

Frey and Wiggans (1957) reported that nitrogen 

applications tended to stimulate t i l l e r growth ra ther than 

the development of addition t i l l e r s . 

Shands and Chapman (I96I) reported that nitrogen i s 

the most important element as i t increases the vegetative 

growth and thus the yield of fodder. 

Saxena (1962) found that nitrogen fe r t i l i sa t ion was 

effective in increasing the number of leaves per plant . 

Hai (1965) stated that nitrogen application increased 

the growth in height and dry matter production. 

Gururaj e t j l«(1966) stated that nitrogen application 
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f e*o«rsbly influenced growth m$ AovelopMRtsS ©bftr**ot«rs 

sueh «* height* nwber of leaves »«nd tillers* 

VCA$v»te (1^7) observed thwt the n«»bar of 1e**es 

and dry Better per pl*nt increased significantly by 

application of nitrogen not* 90 kg per he«t#ro» 

Ttonor end ??ingh (1967) reported that forego yields 

are wweh improved vith the epplfeetlon of *A«8 kg nitrogen 

per betters. 

tt>olsni ej jfc. (1966) concluded that increased level 

of nitrogim at 60 kg per hectare inerewse* the height m€ 

dry antter per plent, but they obtervcd no response in 

ease of leitf nmber per plant* 

J&nha (1968) reported that growth f*d yield of out 

increased considerably AS the -loses of nitrogen increased 

fro» 0 to 120 kg* nitrogen per hectare, 

leaser (1969) shoved that green forage yield v*s 

isjproircd with the application of «Q kg nitrogen per hectare. 

Sexona ej j ^ . (1971) observed that linear forage 

response VAS obtained upte 190 kg nitrogen per hectare* 

The average response to every 6^ kg nitrofen application 

being about 99 quintals of forage per hectare* 

Singh j}$ j | . (1978) reported th«t optimum *ose of 

nitrogen for forage yield was 83 kg per hectare *nd for 

naxivue profit i t vas 76 kg per hectare vher three*fourth 

nitrogen dose was applied at sowing mid ona-fourth efter 

the first cut. 
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tuoeterinen (1973) reported thet yteti responses t© 

nitrogen application fro© 20 to 320 kg per nectare wrt 

rntlMnr vwri^ble depending upon years wd »*rtie<el*rly on 

the ox tent of lodging. 

3»2 Fflfftf ,frlT tf tlfftifBiXtrtttllltlW ^flMMtf.IftlBg 
eWlMiSS 

Burt m6 Burton (196$) reported increase in herbage 

yield DRd crude protein content vnerees dettreese In em#« 

fibre content vith Increasing levels of nitrogen, 

Miifi (1966) observed th«t application of nitrogen 

appreciably improved two yield p*»d ^utility of fodder* 

GtfrursJ e j j j - (1966) reported thet tne quality in respect 

of prote-ir. in grain *nd »tr«v v*-s improved by tbe nitrogen 

fertilisation. 

iokde (1968) reported that nitrogen rppll cations 

Increased the total protein *g veil AS protein content in 

fodder* We con caused tbet applied nitrogen vet vrare effective 

in ineresslng the total protein yield rather tban increasing 

tbe ary natter* 

f*tnha (1968) reported that the ooelity of out 

increased considerably as the dose of nitrogen increased 

froo 0 to 120 kg nitrogen per hectare* 

Porch j$ j ^ . (1968) deeonstrated that nitrogen ves 

responsible for Increases In crude protein* 

Pees! (1973) report** that with increased levels of 

nitrogen fertilisation* ©rode protein and *sb content In 

. for**p® lIlcr«ls8ef, ublle omde fibre »nd nitrogen»fre# 

extract vera decreased. 
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m6 nutritive value of eat fodder. 

Application of optirauta levels of phosphatie and 

nltrogeneous fert i l i sers i s beneficial for forage crops 

for increasing the yield us vei l as nutritive value of fodder. 

Gurura;! j& j l - (1966) reported that t*e application 

of nitrogen favourably influenced the growth *«d develop* 

•efitfll characters. There vas an increase in sgraln yield of 

13fo*9 per oent and 7**.3 per cent oirer control by eppliciitlen 

of 70 *f*d 35 kg nitrogen per hectare respectively. The 

respective increases in the yield of str*v were 102.7 per 

eent end 63.6 per oent. application of phosphorus influenced 

the etr»* yield. The cjaality in respeet to protein in groin 

end str*** was i«proved by nitrogen. si»il»rly* phosphorus 

application sugeented the phosphate content* 

foreh j $ j&. (1968) reported th*»t nitrogen m6 to e 

lesser extent phosphorus were necessary for waxiensi yield 

of protein* 

Tower (1969) recotwended 99 *g nitrogen end 5© leg 

phosphorus fbr rnalwm green fodder production of oat# 

Singh jpj jfc. (1972) reported that the levels of 

nitrogen end phosphorus and their timings of application 

end their interaction influenced the yield of green and 

dry fodder significantly. 



 
 
 
 
 
 
 
 

 



MATERIAL AND METHODS 



.,v£*,Mm.t:mmA: mi I I in • 

vatpcriwciit to siady tfc# eop*p*r»ti*o p#rf©«i*t*€* 

o f ©*t-. (jj^iw* g»tfyf ?»> ¥**rf^tf*« «fi-*«r <*tff«rtnt 1«*»1» 

#Brt»g ,r»M season o f 1973 ifi tb» •£* block, amtr*3 

ea»p»s T«f»v »*b«t»ii !%*&# Fri*bf ^s*y«©«#t§t# ^*bi«rt 

( f^burnsbir*) , 

!» yjnurlwwutol locution <ft* goftl t 

fhe> se l l tsHor ttt» carpoHtMWtt«l plot €>«* b# «&«n<9oA 

as ooalwi black* **b© toposrw^tir o f tb# *ir©«rl*i!i,»t*>1 *Sto 

v*» fm&Tl7 mtf&m m$ l « t # l l # * . * e*«$©»f t# soil w*if£»l#* 

(0*30 e* (toptb) WHO *r**« f t w tb» ox9*Ttii«f»t»l p lo t * 

before sovirt? An* «*tS**tlrtir it^e^apie*! «B"5 oborte«l 

properties* Tho romflt* of •oov'<iife»l <ti^ ©boo*©*! «sR*lywfcs 

of i » l t t « l so i l swplo «r# pr# *?«!%•£ ifi ""»b1# 1 * 

fabl.© 1 t Wteh*tftie^l «n* ©boat e*l composition ©f soi l 

C0-3© ©»> fttw tbo ©•portotnt"l p lo t . 

&r**V« ' ' ' ' Purtietflftrs " " ftorositt*** 

*> f%en »*nle*l onmesmoii 

1 . Coarse s*st*f 

2* TSno s*«i* 

3. s i l t 

K '"inar 

5. ?wrtw»l ©l*so 

7*30 

?<*.3* 

f l a y 



is 

®i%Wo* Particulars fer«efit**fe 

1* iVtel Rlte"©f*R 0»©M> 

S« A<ritil*ble I»20y O#0©3 

3* «**llftble K20 0*03.6 

W. organic carbon a.TO 

Totpl nitrogen v»8 e*ti»»te<! by n wodlflcd fleliffihl «§ 

•ethod (*#0.A.C. 1955)* The available pot«ssl«a v*« ••tte*totf 

by tolk sr>d Twreg Method (193fc) end ***il«ble phosphorus 

by <&•***• •#tb©<! f01eefif 195**K ©r$««ie enrhmt we« determined 

by Fiatfcy itii ifteojr ttr*tion nethod (Hper, 195W. "Phe Mil 

pH v*» doterwinefl by *m<jkm*rm'a <&*•» electrode p** weter 

<wrttef 1939). 

ft ei&t be seen frcw Table 1 th*t the Mil of the 

experiment *& plots em be texur*lty el*»»ed *t clayey md 

i t vftt slightly alfeellre in ruction. 

Vfhwt** Phule Krlshi 7idy*pe#th (Csspus^ ilea between 

19* *?* irorth to 19? 5?• Worth latitude ma 7*>° 19» :**«% 



1** 

longitude ©t «n eltitaaa ©f nfeotit %95 to 569 aetres 

h©lght ah©*© th© a©MI •©» level* 

C3i»*tie*33yt th© »re« f e l l s in the s©al*<*ri£ ©aV 

tropical ©on© vith wrmael rsinf**ll varying ttm 30? t© 

©19 aa* tli© nver*ge b©ing *>bout t*75 »*• Th© *i0tritmtl©tt 

of rain I t «r*?tle y©t low. Th© ntaroer of r«*iny *w* *«ry 

froa 15 to **5 $*T* 1B different ye«rs# West ©f th* r«lnf«ll 

I t received through south vest aensoons* Th© trnet full© 

In th© rein shndov ©on© on th© ©astern aid© of th© 

Western 6h«ts« 

Ann*©! nv»r*g© anxlata? teaperatrare i s 
, g . c , with . 

r*fig© of 33°e t© V3°Gf ©nd the *v©reg© alniaie* t*pp©r«t«r© 

1© l ^ C %dth © rm%» of 3°c to 17°C. Th© «v©r*g© r«l*tiv© 

hunl^ity In th© morning It 59 p©r e©nt «nd In th© evening 

I t «p£9P©*ia*t«ly 35 P«r e«nt respectively. «gro«»©lia*ti©*llyt 

this tsr»«t ©oa©» tfirtar lov r^infell ©rrt *ry *e?*i©n vith 

frequently prevailing fnaln© condition. 

Bfi order to got ©leer la©* «bout th© olia»tie 

conditions prevailing (Hiring th© period of oxperlaentetieR, 

th© ve*sth«r 6nt* ob twin erf fror neteorologlc*! ©hs©rv«tory 

8lti»f»t©' at ?*il«tag»r are presented in Teble J# 

Th© ©Topping history of the experiment*! plot In 

proceeding thr©e ytnrs i s given in T*»bl© 3. 



15 

T»bl« ? | Kotooyolegtetfl 6*%* r#eo*4©d during tho cropping 

p«rlot» ITS the your 1973-71*. 

foteorelo- *o«» ?o«po» **ltif»11 *©. of 
gle«l ww* r*t*a r«t«ro;;. «C la p«lf»r 
Wo. Mi«i» f*ir*i« M I &#f* 

tptan m m 

Oetetor 197* 

^ 1-7 23.3 22.3 8.0 

VI 8-lfc 26.2 28.2 • 

*2 15-21 23.2 22.1 18.0 

*>3 22-28 22.2 21.8 18.0 
mi¥&f£,W3 

lAr 29*** 23.6 17.3 • 

»*5 5-11 27.9 16.8 • 

K6 12-18 28.8 17.3 m 

h? 19-25 27.9 16.8 «• 

k$ 26-2/12 28.8 15.7 

reeotfbtr 197** 

Wo 3-9 25.2 17.5 -

50 10-16 23.6 16.0 -

51 17-23 ?5.5 16.0 m 

52 2fc-30 3fc.6 22.8 m 

1 

1 



n 
Tabic 3 i Cropping history «T tl»# esperiwentiil plot, 

U»IImmnmt imm^mmmmmm^mmm^mmtmtmmmmmimmimmmmmmm^mm'uiinurnmwiiiii^t———•—•——imwi.imnnWJIIIIII . i i . i i . i imi mum 

Yetr Season Crops grow ymvattn^ 

1970-n jjiajlf Fulloir m 
ft»hi .?ov*r m 

1971-72 ^trtt Fftlloif *n 
| f»M Jov*r fodder m 

1972-73 J&fl&f. .itevur fodder Wil 

fi»bl ^ l l o v m 
1973-* JOUfl&f. woth 25 kg *• *** kg • / « ; 

|?j»txjL Present iwresti* 
gntlon« 

*• per tre«*tsjet4ts 

I t ooold be seen froffl Table 3 th»t sorghos ves greiei 

«t o g«tt«r«l crop during the frabl season of 1970-71 *s*d 

1971*72 without any of nurtures *nd ferti l isers* Before 

eon ducting the present investigation moth v** grown in 

rharlf season of 1973-7W the fert i l i ser tre*t»ert Included 

wlforu application of 25 kg W, *t0 kg j y v «««• #> kg *?© 

per aore* 

*?1ie eatperlfi«itf»l design v*s spl i t plot* vith 6̂ 

trest»en% eo»bin»tions replicated fotar tiwes. The *JOPMI»*J» 

tlone ef three varieties «nd three phosphorus levels ser*e< 

as uniis pl©t tre*taents9 while the suhtre*ti»*nts eonslsted 

of few levels of nitrogen fert i l isat ion. The *et»ile of 

the factors along vith the sywbols use* ere *ii»en in Table h9 

http://ii.ii.iimi
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Tabl« »» | ifc« a«tslls of th» factors along idtii tttoir 

•ywbolf, 

*• M l t f l f f t I *arl«tl#» (3) 

1) K«Jt ^ 

g) Ftrbfetrti tr̂  

3) toet l ^ 

ffmig r̂ai *K PIT frwift.tt) 
1} 0 ?0 

t ) 30 f% 

1) 0 Wft 

2) Ml F^ 

3) 8© F s 

*) la© r* 

Th* grots «n<5 not plot aisot voro **#0O * 3«©G * • * * 

3*0 x a»0 «o%rot roepoetivoly* 1*t« #3rp#ri»«nt lfqront pl*« 

i s p*«MRt*tf In Wg. 1 

fho schedule of various etrtttir-l operations e#rrlo<S 

©tit in tht oxptrlmfitid plot i i p i * « i r *st»l» f» 

6 . .flEffflf HftO ?W4ffH, t 

1*# towing * « • <tofi« on 10*10*1073 usifipt 100 kg of 

goods p«r fcootaro at 2$ «P «pnrt* 
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§r*wo« Hold operation fWMIwwcy *!$»# of operation 

1 toughing 1 29*9»19?1 

2 Barrowing 1 2-10~l«?S 

3 Collection of rtnoblo* 1 *-10«.I§?3 

h * ffc^OH* 1 5»10*19?^ 

5 Op«ning of eh*!*!* 
»««*ding of plot* 

Mln 1 ?~.W~l<l?% 

6 *pplie»ttion of fort l l iBort 1 # b*«*l *«©»# of 

petnptita* *t $* kg 

p#y 1st. tftrougtt 

**ri**to of pot^ab 

v«f fi*tft to *ai 

plots* r*w«phor«9 

m$ nitTogwi f # r t i -

3is«? t w o g i f« i • • 

p«r tftmteMmti ,1««t 

boffcw lowing* 

7 a»ving 1 l «v io - l f^3 

8 fits* f i l l i n g 1 ftMJWlfP) 

9 ftp dr»««ing 1 W»ll«>1973 

10 %%«<fing 2 1 - 1 1 . W 3 
2 o ~ 1 1 - W ( 

11 

12 

8?**jring o f 0 . 0 2 * i 

?!ipv««ting 

ti»l nthioii 2 

1 
iy-11-19?B 
2^-12*1991 

liMin,,!,! mh*&&* of ewitiirte t>p***um9* 



1* 

?• wrtttltfr, t»MfftMw* j 
ftotattlW! vs» supplied through urorl-te of petesh 

MBfAywlAt 40 por eont K̂O »» « b*a»l dot* et tfeo r*t« of 

3© leg K p̂/bft* Slnglo superphosphate «tftftly«ing fflvttan p«r 

e«nt fy>~ *•• «»«<* «« n source of phosphor*** Tho «*#* 

«R«ly*ing h$ per e«nt nltrogon « M use* ns m source of 

nitrogen, ?fc# fXill doto of phonphornst t*r?d tiitif £o*« of 

nitrogen vet applied *e per th# treatments fit ih# tiw# of 

sowing* T*a« regaining half deto of nitrogen v*»® »pp!i#d m 

p«r tho tr#«t»ent» «t 25 d»y» eftor sowing* fh<t fert i l i sers 

v«r* «venly distributed ©vor the plot srarf »«# with bend mi 

miM*& 1ft the so 13 by mke Just before sowing* 
s* Uml nirftfcff ttiift ,if twin nt 

Tho sttaek of jpsslda v«s noticed 15 diyrs efter 

sowing* Tfeo crop wee sprayod with 0,02* «*3*thi«ft to control 

tli® pott* P© other pott or ditoeso wet observed on the orop, 

Xn generalf the crop v*ts healthy. 

*• gfretmUTOf t 
The effeett of verlout treatments on yield wd growth 

contributing ebsr*eters of the crop were stalled* The 

following observations were roeoŝ *«d #t three stores *s 

per the -'•tails given below* 

St egos 1 1) $ dsgrs nfter sowing* 

2) oO *nye tifter sowing* 

3) At the tls»e of harvesting l . e , 5$ <*ejr» 

After sowing* 



2© 

9»i ttafUiMirtytg. Jtf. «tl ̂ i i 

1tot total ira»btr of tht fnnttientl l t t t t t v t r t rtotrtotf 

»t 3 • * * • • • • Oflly grttn <«t4 ht«lthy !#* • •« , ttwttt** 

The height of the plant v*t m^^sur*-* in et fro* tht 

B*so of att» «t tht to i l Bwrfset opto tht b*tt of tht l t t t 

ful ly at^tloptd I t t f on «tin tttft« 

Tht totfil mabtr of t i l l e rs vtrt rttortft* t t tvo 

ctftges, ft«vtly I 60 dnys after soving grid at th* tin« of 

htrvttt* 

f t * I t t f t t t t i * r«tio» f iv t plants from tt*h trtt t t tHk 

vtr t i t l t t t t t f * Th© I t tv ts v t r t »tp*r*ttd from tht tttw. flit 

loavtt «*<? stoat vtr t vtight* t*p*r*'t*ly. fh# I t t f i t t tn* 

rmtio v t t ttltvafttta by tht fbrsrul* r iTt* btlov i 

t t a f t a t t t r t t io • ffi o? i f S t * 

H i n t apples vtighing 50 g vtr t tnktn fro* t*eh 

trtatstntf 60 days * f t t r sowing una! v*r* prestrvtd* fht 

staplts vtr t i n i t i a l l y mm*drltA ffellovtd by OTHI drying 

t t 65* £ 2°C in m hot * i r oven, Tht dritd t w f l t s v#rt 

vtightd* tht proettart V M rtptt t td t i l l tht «onst*r»t 

vtigttt v t t obt*intd. fl»t ssiipltt vtighlng 500***** t«ktn 

frost tttfh tr*pt»tr.t at tht t i v t of harvttt and *ht dry 

w»tter v«« #ativ«ttd» 
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*®« M t f f U f l l f 

The erop wee hwrveeted when i t reecho* 96 per sent 

Hovering stag* at judge;! by risu*l observation. Hi* green 

fbrtge tree veighed immediately eftep h»nre»t end the yielde 

of net plate were recorded in kg* 

Slljlfffllnffl^^fl,,.! 
ft i s eaaeatlttl to know the nutritive w#lue of former 

by Analysing i t into w*rleus cowponent.it. •""be awRplee taken 

for ifiy ••'Iter • tablet were s t i l l ee* for ebetiiewl -nirtyset. 

The g«ple* nere ground to 100 seen powder in e Viliey i t i l l , 

About ^ 0 | t f repreient#itiwe gfctple -, .*' fro* the pevrtere^ 

•etejriel vet preferred in y etiitebly le&elled plet t le h*f*» 

The groorr* applet of reepeetive treetttemte frew different 

repllcwtions were ooBpoelted* The ooetpoaited «mp%»* for 

••eh trettnent s t oO deyt end «t hereett at*»gee» were 

enelyeea to duplicate for nitrogen, phosphorus, erode fibre 

end tot?a winerale. 

a) T+trt fietrffftp t 
I t va* detemined by isicro-f^eldehl't eiethod 

<JuO.».C.» 1955). 

JUMICWHUWHHUSBMJI 

The phoapborus v u determined in en eli^not o f the 

trUaatd extraet by t>e*ewrtng in in ten el ty of the waned©* 

phoepho m ejolybdate* Tellov eolour which vee eeiitJated *• 

e pertentsge trenetdeaion hy sp*etrorle-?0, «ein<* blue 

f i l t e r ndjtttttjd atH20**«* CJeekeon, 1358). 

http://cowponent.it


<5 mH 

Wrttfrt mm «wi»i i 
*• .fillflf.oTftftfefl I 

Fltrogen percentage estimated by »lero»FJ#l«fh«l 

method (JU0«A«C«, 1955) was multiplied by 6.25 to obtain 

per cent erode protein contort in the forego* 

2* Crude fibre was -*eterminer by the «etho<* a* 

deserlboa* in t.o •*,<!• (1955). 

3* ,79tfig gift, t 
M e l ash was determined »ee©r*inr. to the aethod 

describe.* in A.O./UC C1955)« 

The other extract arelys<\* <*©ee not fi*e • Rood 

estln- tion and energy of f»ts t (reaai, 1975)» ""bereforet 

thii analysis v«s nade on one composite senate* Hits •*!«© 

*«s used fbr determination of the nitrogen • free extract 

for easjh swales frosi treateent# 

This was calculated by difference. Tt was calculated 

by substracting the svsi of crude protein, ether extract, 

crude fibre end esh froa 100* 

.fitftteffUgfle *Mytf» mp fffrurwrttftttm ,ff, W« i 
Statistic*! ngialysls of data v«s done by the standard 

statistical sethoi of * m©lysis of *ari*mee * In order to 

ascertain vhether the observed treatment effects vere reel 

or discernible frow the eb*noe effects. The • Full hypothesis 

*aa tested by *Ff test of significance. The appropriate 



S3 

•tand^ps? error (ft.*<d for #»©b f*etor v«» norteee* eni# 

Wherever tfe# tost rovoalo?! »ifpf*iflefRe« of trmntmmt 

effects, to ooap^re tvo t*»«1»«tt v««ns th# eritle»l 

aSfforotioo (CD.) «t 5* l#*ol of prob*bilitr »«» norkoi 

out* $uit*blo graphic*! illustrations of th#«« ifttn twiro 

b««ti presented at appropriate plitees* 



 
 
 
 
 
 
 
 

 



EXPERIMENTAL FINDING 



CfftPTFR IT 

The experimental findings regarding the effect ©f 

different varieties of o«tt t l eve l i of phosphorus and 

nitrogen on the groifth characters, yield contributing 

characters, green an<! dry forage yields and chewieal 

cowposltlon of forage at harvest are presented in this 

chapter. 

The fir.el plant population per severe metre recorded 

at the time of harvest i s presented In Table 6* 

I t VQVO.4 be eeen frost the dat* in Table 6 th«t the 

•eon plant pept&atlon at harvest was 1»00»£ plants per 

square vetre* The pi pint peptil*tion v»s not significantly 

influenced by sny of the factors un*er stody* 

*• ffltffVJft fftHftf.f t 

The blo-wetrlc observations T*mr6*6 on various plant 

growth characters including plant height, number of t i l l e r s , 

avsBber of functional leaves per plant, leafistew ratio and 

dry setter promotion ere presented bereundert 

2.1 nm% ,wi h i t 
The data in respect of plant height at v«rious stages 

of grovth as effected by different treatments »re presented 

in Teble 7 en* graphically depleted iii Tig, 2 , 

Tt i s evident from Table 7 end ftg, 2 th«t the »ee« 

height increased with advancing crop maturity. The ween 

plant height «t 30 days was 7»^B era %d*ioh ultimately 

increased to SU.J+? m at harvest. 
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note, in Table ? shov that differencea in ine i»#«n 

height of vnrloua out varieties ver# «tatl8tle*11y non» 

significant. Thie vae observed at all the crop grovtfc tt*goi» 

P»t« in Table 7 ahov that tlie different level a of 

phosphorus ferti l isation did not affeet fienifie*ntly the 

»een plant height at 30 and 60 dny« of crop fcrovth. Hevevery 

tn;e& plant height et b*rve»t vat aitmiflewrtly influenced 

by phosphorus application* m gener*!* the plant height 

inereaeed vith each ingrcse in the level of phosphorus 

fertil isation* The phosphorus ferti l isation at 66 kg P ^ / b a 

produced a naxiann plant height of et$#£7 OR folloved by 30 

end 0 kg P^Otf/h*. Application of 10 kg jyv/ha increased 

the pi nut height over 0 kg lyv /ha i but i t vae on pur vitfc 

©0 kg V^pe/hm l e v e l * 

ffffffl 9f *lfrf Iff t 
ffltrogen 'fertilization iner*«eed the wean plant 

feelgnt eignifieantly over no nitrogen at all ttagot of crop 

growth (Table 7)» application of lao kg tf/ha raaulted In 

mtatlmvm plant height at all the stages of crop *rovth« *a«h 

ineresent of nitrogen tlgnifie*ntly Inere^aed tbo plant hel*ht» 

The data regarding nuwbar of t i l l er* per plant »a 

affected by different treatwente «re preeented in Table 8, 

The data revesl that the wean m»bera of t i l l e r t per plant 

at 60 6*y9 and at harveat %#*-* * "\nBrtDV 51 regpeetlvely* 
* MPKV LIBRARY *• * - ^ 

llllillll ^A^ 
lllllllllliiiiini' ; r„wn 
T00532 , c *N 
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Table 6 1 Yum pl«rst population per square tietre at 

harvest n§ influenced by varieties f level a 

of phosphorus end nitrogen* 

Treatments Plant population «t harvest 

*) Tirtfttft 
i ) Kent Mm.o 

i i ) Parbheni fc*0.3 

i i i ) toesl Mv\3 
•y» test i t*5. 

C.tNi f i t 5€ • 

i ) 0 Mso.3 

i i ) 30 *»O0.2 

i i i ) 60 Voo.a 
*F» test F.8. 
§• F. * 0»2fc? 
c. r». «tt 5* 

3) nm«fq ^iAffii 
i ) 0 *»00.3 

i i ) *K> fcOO.l 

i i i ) 80 M)0.2 

iv)120 M50.3 
•F» test *%«• 
«• F. * ?*W* 
C. Di « t 5* • 

6ener*l me on *MX)#2 

V . & • Wot sifsnlfiewnt* 
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Tablg 7 i titan hftlght of plisnt In <se * t ^*pi©«f f t * * * * 

of erop grovthf as #ff#«fc*«! * r e£ff«r«nt 

Tr»«ti«ntt 30 ©?T 15*r 7 * t n»r»*»T) 

i> Yfrlirtlfrff 
1 ) w«*t 

11 ) P«rtAt«nl 

111 ) Toenl 
»F» t « t t 
ft. F* * 

C.P. i»t 5 ^ 

i ) o 
11) 30 

111) 60 

« . t . • 
C.ii. »t 5* 

1) 0 

11) Ms 

111) 80 

1*)120 
»?• t«et 
8.W. ± 
ff.T». «t 5* 

7.38 $5.M* 8?.65 

7.»*6 S6.V? 8k.6© 

7.39 ?5.75 86.0? 
« . « . * • » • F.8. 

0.06? 0.390 1.83fc 

7.27 S5.5? 79. ?9 

7.2»* 95.38 85.69 

7.6t 
V 0 

0.06? 

26.71 

0.390 
• 

8^.37 
~lgt« 
1.85% 
5.3?5 

6.23 1%33 61.9* 

7.17 ?*.!! 78.83 

7.5* £7.36 90.19 

8.«f6 
Sift' 
CIO** 
0.308 

32.66 

0.U81 
1.357 

106.7 
sift-
0«9**0 
*.785 

<^cffi#p«l is»(*n 7.38 £5.87 8**A? 
slgt . « significant f.ji . « vot t iat i i f iewt 
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?*blo 8 shows th»t there wero no significant differ** 

noes tnong the yerioties In respeefc of mwher of t i l l e r s 

por plant, •'•hi* indicates th*t the wrauber of t i l l e r s per 

plnnt in ell the varieties wero tlio SSFO end th«*t these 

• sr l e t i e s did not differ frow eneh other In t i l ler ing «Mlity» 

jHTfrt of gfrfitaro i 
*nble 8 shows th*t aesn nt*«b«r of t i l l e r s per pl*nt 

was not effected significantly by phosphoros f er t i l i s e -

tion *t both tho crop growth stages. 

Mfw$ of, flitircm, t 
Table 8 indicates th*t there w«re no significant 

differences twong the nitrogen fertiligation levels: in 

Influencing the nmber of t i l l e r s «t |0 d#ysf Although the 

lumber of t i l l ore tended to Increase with e«ch ifieresso in 

the lovol of nitrogen fertilisation^ *t h*rv*ett *pp1ie#tiot* 

of 120 kg W/b» increased the lussbor of t i l l e r s significantly 

over the other nitrogen ferti l isation leve ls . The nunber 

of t i l l ers per plant increased from hm6k with no nitrogen 

to 6.31 with 120 kg of W/h». 

The dots relating to function•»! leaves per pl*nt «it 

various stages of crop growth «s *ff#etert by various 

treatments are riven in Teblo 9. 



Tabid 8 i 1*mm nuBbur of tlll«Pt p«r plmt <*t 60 #»y* «n<* 

at harv*«% •• «ff«et.#d by ffiffwrtnt tT**tx?*r\t*, 

TTwnxmwn^B ' 66' - ~ —"8?T'T b^rv*«4j 

1} ^>rl«tl*s 

1) Fast 3*71 5.#* 
11) Pwrbhwil *?,6'» *.**£ 

111> l o e t l 3.8* 5.56 
«F« t««t F»*?» * • * • 

S.F# * o.ô s 0.151 
CD. *t 5" • • 

*> IMtfttm.taAll. 
1) 0 3.63 5.39 

i i ) 30 %n 5.»*8 

111) 60 *?.83 5.65 
•F« t # i t * . « • •"Ua. 
8. F« * 0.093 0.151 
C.! \ nt fW 4* -

3.36 U.6W 1) 0 3.36 U.6W 

11) *0 **.6** 5.33 

H I ) 80 %n 5.76 

i*) iao *.027 6.31 
•F» td i t s i f t . **lfct.' 
8»F» • o.ia 0.1*7 
<?•!>• at 5* 0.3*0 o.Wl* 

0«n#ri<a »*«n 3.7* 5.51 

sigU » significant *•«. m *$t »l*nlflc*?tt 
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Tt l i evident ff&m ?»hle 9 thet the masher of fwtotiowel 

leaves per pi wit increase*! with *«fv*ne$f!g crop growth upt© 

60 days when the nuaber of «e*n mmtwvm function*! leeves 

per plaint v*s 15*6• Thereafter, ther«* wss decrease in the 

n n b i r of functional leaves pur pl-rt presumably d«e to 

drying of loiter leaves with the eenewtion of vegetative 

growth and begining of reproductive growth phase* 

Tt i s observed from Table 9 th«t there were Tie 

significant differences In the nuaber of functional leave* 

per plant ŵ« to various varieties *t «ai the stages of 

the crop growth* 

lftn\ 9f v*MiP«?rw i 
Tt Is d e e r fro® Table 9 thet effeete of the levels 

o f phosphorus fertil isation on leaf mwher per plant were 

not ttgntfte*Ptt though m inere*sin?? trend with eeeh 

increase in the level of phosphorus application If 

discernible. 

^eta in Teble o indicate th*»t the nusiber of function*! 

leaves pw plant v«a significantly affeeted by nitrogenous 

fertilization* The differences in this ch*r«eter were 

significant «t e l l the three stage* of growth vis* «t ^ 

days, «t 60 days end at harvest* 

The number of function*! leaves was not affeeted by 

Vo kg F/h» but i t was increased significantly by ?Q and 126 



n 

Tablo 9 t K««m ftmetlofiil l « * *v f pmr plant »t ir*rf.otif 

§t«g*» of crop growth *» »ffMt*A by ^iffwrwit 

tr«ntP«ntt« •• 

Tr»ate<mt« ^gtfff l i y ^ H ^ ^ fe^,^ 

1) tmt 1.05 15.3* 1*.15 

i i ) P«rbbiml 1.9? 1^.93 12.7? 

i l l ) local 3.31 16.3* 1W.10 
«p« t«»t * .* . F.fl. w.a. 
fl.tr. * 0 .H6 o.5»* ©.6oU 
f.i>» i i 5* * * * 

i) o 
11) 30 

lit) 60 
•?» t t i t 

CT \ at 5< 

3) Wlttffflf" li^ffi 

l ) o 

U ) ko 

i l l ) 8o 

i*)120 
•P» t«8t 

c.p. lit 5* 

G«i«r*l w*«n 2.07 15.56 13*33 

2.00 15.17 12.99 

2.10 15.^6 13.10 

2.12 16.02 13.90 
w.s. P . * . * • ? » . 

0.136 0.5M* 0,60V 

l . f i l 11.60 9.72 

1.97 1^.71 12.V2 

2.22 16.61 1»*.22 

2.31 10. 21 16.06 
s l i t . f&ftt* *lnfc . 
0.068 0.6-»8 0.876 
0.192 1.795 2.1*68 

P. 8. » Pot significant <£ftt» * signifleunt 

http://fl.tr
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leg If/hit, and th© di ff ©raneaa In tha l*tt©r tvo * iev«la of 

nitrogen v«ir# not significant. 

?hs nvnhsr of fwietional l©awt at ©0 **ys war© 

significantly ineraas©*! vith aaeh Ineraas© in th# l « w l 

©f nitrogen. Tha aiffar©ne«s In th© miwbar ©f fttn©tional 

leavas Ht harvast v©r© not significant for *»0 m$ P6 *g 

* A » m& for ft) and 120 kg Jr/na though application ©f 

nitrogen* In gan«rsl ineraaaad tha ttasbar of ftnetional 

l©a?«s ov«r no nitrogen traat©«nt. 

^ I fUCf.gtf f fflfrO f 
Th© data in r«*sp©et of 1©aftat** ratio at various 

•tag©© of crop growth as ©ffaetsd by ?Hffar#nt traatatcnta 

arc pres«nt©d in ?abl© 10* 

I t voold b© aaan frow tha **ta in Tabl© 16 that tw© 

S#«fist©» rati© vas »axl«t» dorin* aarly crop trovth stagat 

#nd i t {*©er«as«!* with th© advancing »*ttiHty» th© 1 ©aflat©© 

ratio decreased fro© 1«©3 at 30 days to 0»9£ at harvest* 

Tfffft* Of TffTHfUeg I 

n©t© in Tabl© 10 show that th© 1 ©aft statu ratios vara 

aff©cted by various treatsenta slgnlfleantlv at all crop 

growth stages except at harvest* Oats variety v*f?©eal) 

and y* (Parbhani) ware significantly better than tba 

variety ^ ( f t n t ) at 30 days* *iov©verf at 60 flays oats 

varl©ti©s VgCParbhani) and v̂  (Tent) war© battar than tb« 

variety y» ( local) , At maturity, laaftflta* ratios vmrm not 

significantly diff©r©nt* *tovevarf the oats variety \ C^ant) 

produo«d higher leafs St©© r«tio than the otbar varieties* 
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TnM,« 10 t v«wi l«nf t »t«B r»ti© »i vnriom vtoiwt of 

cnrop grovtfc, us #ff»et«* *y «Jtff«r««t tr#»t»«*t». 

Trmmmmzw P1 - , — R 5 — 

1) Xtilltlffi 
1) Kent 1.58 1.31 1.12 

11) P«rbh«ii 1.68 1.66 0.78 

111) local 1.6? 1.2? 0.*5 
•jr« i test S*ft nut w.s. 
n»W. • 0.009 0.01? 0.108 
en. fit 5* 0.026 0.050 <m 

$5 .JEtanltllfflffi fcfifM. 
1) 0 1.5? 1.39 0.73 

U ) 50 1.65 1*V? 0.93 

111) 60 U7f l.W» 1.09 
t y t wISu mft. && * • « . 

$ . K# t 0.009 0.01? 0.05? 
CD. at 5* 0.096 «• <m 

3) litteflgfP..tllflML 

1) 0 1.51 1.2? 0.8? 

11) HO 1.5? l.V> 0.90 

111) 80 1.61 1.W6 O.Q? 

1«)120 1.8Q 1.5* 0.9? 
• ? • teat si gt* Sift* t . 8 . 
8 . * . t 0.01** 0 . 0 * o.o«r? 
C.I>. *t 5* 0.0*9 0.069 4 » 

0#n«l»*1 »«M*n 1.63 1 A * 0.9? 

Rigt. • Significant w#«i » **et tiGitifieiwit 
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iffw%M, $m§PMnf i 
T t ! • evident team Tablo 10 that the pnoapherttf 

application at 60 leg TpO^/hn Inert*»«* tha leaf t stew ratio, 

• t 30 «fay#t aignifieantly oy»r 0 to 10 kg F ^ A t « ?ho 

effect of phosphorus on loaftitem rati© with a?fy«noing 

aatwrlty die" not pro<tae# significant ^Iffartmooi. 

I f f ? I t ?f *?ltT9ffff" t 

Table 10 shows that the effect of different legale of 

nitrogen on the leaf*ete» ratio of plant waa found to ha 

significant only at 30 daye and 60 daya after sowing vMla 

there vas no significant difference at hanr«at# t,#aftste» 

ratio at .10 days «r»d 60 daya v*a aiinifteantly increased with 

each increment of nitrogen, witrogen f a c i l i t a t i o n at 1?0 kg 

I?/ha significantly increased the loeftetee> ratio over other 

l eve l s at both the crop growth stages* 

3*1 mr m%%*t ?w«M*ff» t 
The data regarding *ry »»tter par cent as *ff*#tad by 

different treatments are presented in Table 11. 

Tmtm in Tabic 31 reveal that tho percent »f# of dry 

•attor increased with the increase in the »«turlty of crop* 

I t increased fros» 16*01 per e«nt at 60 days to 21 #09 per 

tent at harvest. 

ntn% ft Tffflttttit 
Table 11 ehevs that oat variety V- (Kent) was signi«» 

fleantly superior oyer variety V, ffoeal) as far as try 
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fable 11 f ff#-«n ptretsttug© of fftpy »»tt*r *t 60 4«y« mrŝf n% 

h»rr«Bt AS *tff«et*a fey ilff«r*nt trofttMRts. 

Treat* «nti ar* f m r gjryif h^.a> 
1 ) Jtt l f t f t f f 

l ) tm% 

11) Purbhiml 

111) loeal 

C* T% 

b*Bt 

lit 5^ 

f ) ff»M»hertisi ...tMB/Hft.. 

1) 0 

11) 30 

111) 60 
»F» 
8.1?. 

t##t 
i 

«t 5« 

3) vitrpffcn kc/hs 

1) 0 

11) W© 

111) 80 

lir)120 
t « t t 
• 

fit 5< 

16.3* 

I6.0»f 

15.66 

sijrt' 
0.1*& 

o.**£2 

15.92 

15.9* 
16.11 

w.9. 

15. 2S 

15A5 
16^3 

16*66 
s i f t . 
0.15$ 
o.V2t* 

19.91 

90.99 

sigrt-
o.53» 
1.555 

90.69 

21.11 

21 .*•* 

0.532 

?0.33 

21.01 

?1.*6 

21.56 

0.H12 

QtntFaL ««iai i6 # oi 21.09 

Sift* • Hl*sfilfle«mt« <w.s» « **oi •IgMflffWt. 
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•attar percentage at 60 dnyti v«« eoneerned, tmt I t vaa on 

par vith *arlety Tg (P«rbhar&)# flh» ®*t; variety ^ ftoeal) 

contained significantly nlgher -try setter *t harveat than 

the other v*rietl*s. 

I t i s dear frew T*ble 11 tb«t there vere no sipnifi-

cunt differeneea due to phosphorus ferti3l8»tlon In reapeet 

©f dry »*tter per cent at both the at*gae of crop grovth, 

though increase in dry «*tter content vith inereaae in 

levela of phosphorus fertilisation v*« "iaeernlhle* 

fable 11 above that the increase In the level a of 

nitrogen fertilisation eipnifie*ntly inereaaed the dry wetter 

per cent at 60 days of crop f!rovtbf hut the levela of 

nitrogen did not produce aignlfie*nt dlffereneea at hanreat* 

The dry watte* percentage in plsnts ••#§ bigheat at both 

at*ge* of growth vith IPO kg ?r/ha. 

3*2 xtr iiwr nan 
Beta regarding dry wetter yiel* per hectare ae 

affected by different treeteenta are preeented in "^hie 19 

an£ graphically depleted In Pig. 3* 

Table 1? above th*»t the *o«n dry wetter yield of ©ate~ 

vns 32*11 Q par hectare* 

Table IP above th*t the dry wetter yield v«s not 

algnlfieantly Influenced hy v«rlot2a v-«rietlae* *he local 
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3? 

yiibjlf IS i tftoi yi#l$ ©f dry Bitter ».t b»rv«»t IK 

quintals,, us ftff*ftt*4 by 41ftf»r«nt if»«**t»«ftt»« 

?r#a1»«st» f«**t jri#*« of ary »*tt«r <i\kc\ 

*J .YS0.ffi,Hi.f,g 

i ) rent 29.91 

i f ) Parbhtni 3?,l!f 

i i i ) t o w ! &.2G 
«F« t o t »•», 
S*F# i 1*M. 
CUT*, at 5* 

i ) 0 £?.6l 

i i> 30 3?.30 

i i i> 60 35.^1 
»F« t««t $*gt. 
$*!• & 1.2^1 
C.T*. nt 5* 3»631 

i ) 0 90*36 

i i i ) 80 3*.A 
ivnao 3«.*i 

»F» t t t t 81ft. 
«.«&•* 1.051 
c.n. «t 5" 2 . W 

Central «•**} 39.11 

fftgt. » M.gnlfie«nt F . i . • *©t »lgnifie*«t 



3$ 

•orlotar V»t produeod tho «s<*iitwi *fy **ttor of ^»$£ o/h« 

*« oottporod to othor two •stipiotiot. 

•ffffgf ftf lftafPftoiyf f 
A roforonoo to Tahiti IS rovotlo that tho dry wattor 

yield ineroasod significantly duo to phosphorus fortiHsa* 

tloii. Tho pbosphoraa fertilisation at 3© kg P?0^/h* lovol 

produead *igaifiosn&y highor fay P«ttor yiol # o**r no 

phosphorus troatatont* Tho diffortneo in «ry omttor yiald 

duo to 30 kg and 6o kg p^/ha was howoror, not significant* 

Tho dot» in fahlo 12 indieato that tho nitrogon 

application significantly increased tho dry matter yield of 

e«to with lnorease in tho lowel of nitrogen for t i l l satiety 

oxoopt with increase fro* Uc kg to BO kg W/ha# fho ineraase 

in dry «*tter yield with 120 kg w/b« « w 0 kg r/ha was of 

tho order of $0 per eontf bolng 38*fl and 30.36 e/ha 

respectively, 

Tho data in Table 13 r«*a«l th*t tho e f e e t of 

interaction between variation T phosphorus was fstsod to ho 

significant* fho highest dry watter yield of 39#12 e/h« 

was observed in o#t variety v̂  (rent) at 60 kg PgjQ«/he9 

while lowest dry setter yield of 35* ££ ê na was produced 

by tho sawe variety with no phosphorus fertilisation* Tho 

oat varieties responded to phosphorus fertilltatien 

differently* At 0 kg py^/he v*riety ^ ftoeal) produced 
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*fabl> 13 t Pmm &ry **tt*r jitalA «t liffrvwtt in <tnf«t**it<, 

as »ff«ei«<* %y m r l t t ies *• photphortit 

fert i l isat ion Interaction, 

iiii»iimmnMmmm«»im» i HI I M I I — — — — — • — m — m n • • in mmmmmmmmmmmmmmmmmmm+ammmmmtmmmmmmmiiMmmiw 

1) Itnt 25.25 25.37 39.1? 59.91 

i i ) P«rbh»t 26.89 36.55 33.03 32.15 

»15 1.00*1 30.77 36.79 35.30 ^ . 2 8 

— a « w a » » * > — T O E — J K I B — * ! O T : — s e n — 
«•*• - for VP t 2.15b 
CD. lit 5 # fbr n» t W.323 

JoflEf Jh i Horn dry nutter yield *t fi*rvest l« qidfitelt,pU-beG 

mn affeeteft by phosphorus * ttitrofcfi fert i l i sat ion. 

Phosphorus kg/h« ^ **f^Uff ^ * | | § lSd'"""" **i*n 

1) 0 16.65 2*.8l 3l>#92 31.1? 27.63 

11) 30 19.95 35.66 35.88 *0.11 32.90 

111) 60 2*.*8 36.I& 36*^3 W5.51 *5.8i 

0«ier*l Keen 20.36 33.M» ^ . T * *8.9! 32.11 

§.fc. - for W l 1.821 

C.7>. at 5< fo* W f 3.862 



wo 

significantly blgbor «iy »*ttor yiold thm two othitr 'two 

vnriotioo* at 30 kg P^0eA«» v*riotl»» y^ (P«rb!!«ffll) *#*d 

T« (toeid) voro on par *td prodveod 8i$piifie*nily fcigfcor 

dry nuttor yiold than V̂  (Font)* v%v«v*rf «t 60 kg P^/hOf 

fj (Kont) «»• superior to V*, (Parbhini) but on por **** ^ 

(loos!) in dry •otto* yield. 

TNst* in Table !*• ohov th»t t*»o effeet of phosphorus 

y nitrogen interaction VAS efgnlflesnt* The bifhesi dry 

**iter yiold of 5̂*55. o/ha v*s obtain*;* with the «o»Mn«tlan 

of Pg (60 kg PgO*/ha) level of phosphertis «nd w* (1P0 kg 

Yr/ho) level of nitrogent while lowest dry smtter yiold of 

16,65 ©/he produced by the eopbinmtion of ') Po ((? kg Pgfy/bf*) 

IOTOI of phosphorus snd Wo CO kg w/ha) 3e*«5 of nitrogen 

fertilisation* 

The data in T»ble Ih further reveal that tbo require* 

mmt of phosphorus to bring «*bout the similar mmmt of 

err smtter yiold vas higher in the *>bsenee of nitrogen* but 

i t vat lover with Increase In the level of nitrogen* *huaf 

phosphorus and nitrogen have eosiplesjentary effeet in 

producing tho dry wetter yiel d of eats* The offoet of nitrogen 

on dry Matter yitld v*s enhanced by phesphoTOs* 

*• mm fotnm rttP i 
r*ta pertaining to grooi* for*se yield in quintal s/ha 

»• affected by different treatments *ro presented in Table 

1J» and graphically abovn in *lg* H* 

Hi© data reveal that the «o«n green forage yiold 

vas 152*0 o/bn under tho conditions of this eaperieient. 
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qvlatrilt.flui afftetetf Igr *iff»f«nt treatments* 

TMatMnts i*««ffi y i r t^ ©f fpw«i f©**t« t /* 

i ) KflRt 

i l ) PnrbhiKni 

i l l ) Tooiil 
•F« t#»t 
J*.*. * 
c.©. fit 5* 

1) 0 

11) 30 

111) 60 
•?• t**st 

C.B. lit $ f 

3) ffttwn* friAft 
1) 0 

11) **0 

i n ) So 

1 T ) 1 2 0 

»r» t # t t 

<?.r>. at 5 # 

151.9 

152.9 

2.5&0 

i * . 6 

155.5 

165.9 
fllgt. 
2.506 
7 .2% 

100.2 

156.9 

167.5 

183#U 
s i f t . 
1.950 
5.M& 

£#ii«r«l n««n 152.0 

81ft* * significant* if* s» it net slicrlfie^nt. 



hi 

fffn%9t YarSiMfffj 
«ot» (Tmble 15? In r#»tp«et ©f froor* fl»r*»g# yt#l<»/h* 

inaieato that groon fbr*go yt#*ia ««*» not tigni f l e e t l y 

offoetod duo to £iffor«nt vfrlotlog* *fc# «o«n yl«*Sd of gr#«n 

forage varied fr©» 151 •? «/ha in <sa*# of variety tent t© 

152.9 e/ha Ibr local variety. 

Table 15 ahova tb«t ineroaatng tne levels of 

phosphorus fert i l isat ion signi f ies t ly lnereaees! the green 

forage yield* The phosphonia application at 60 kg jyw/ha 

%as significantly superior over the other levels of 

phosphorus fe r t i l i ta t len t am! the phosphorus application 

at 30 kf P̂ Oy/h® w»» superior to 0 kg Pgp*/ha in prosfneing 

green forage yield. 

fable 15 r«v#nl« thnt the freen ftorago y i eld/ha v«s 

«ignl l le«iay influenced by different levels of nitrogen 

fert i l isat ion. #«eh inerewent of nitrogen pro*ii«ed signlft* 

•lastly higher yield of green forage over tlmt pro*«ee* by 

the ne*t lover level of nitrogen, fhe iRMrSmn groan forage 

yield of I83A o/ha vas obMwe* by ?»pplie»tioi! of 12© kg 

F/hfnf vtdeh vas signifle*ntly better than nil other M e t * 

of nitrogen. 

Tt i t evident frow fable lo t»«t the effeot of 

in tor notion botvoon varieties x phosphorus vas sigpifleant* 



T»bl» 16 i K#in gr*«i ften*f# yi#14 «t litfwtt in oeintult/ ha 

«• aff#ot»i Igr varieties * phoaphorae fert i l i -

Button interaction, 

' « « • ' •• • inn • mi ' in ' i IIHIIIM mm>mMmmmmmammmmmmmmnntt»himmmmmm»mmmmtmmmmmmHmmm viit uniiitim 

1) Ktnt 110.8 lVl.O 181.8 151.2 

i i ) ParWiani 132.9 16^.1 158.9 151.9 

i l l ) t«eal lVo.1 161.3 157.3 152.9 

General »««* 13^.4 155.5 1*5.9 159.0 
M M 

ff»*. * fbr •* t ^.33 
C.tv at 5* for Wt 8,7. 

l?,..i Fe«n %rmm fter*ge yl«l«S »t harvest in quintals/foq 

as affeete*! by phosphorus » nitrogen fertili***. 

tien inter notion* 

i ) 0 6^.31 1*»2.5 1 5 M W A 1"*M 

i i ) 30 101.3 162.9 169.7 187.9 155.5 
i i i ) 60 115.0 165.W 178.6 ?©»N9 165.9 

Oenerat «ee»i lpo.g 156.9 167.5 183*1* 153»0 

g.F. * Iter W t 3.88 
c.n, «t 5* *br W t 7.8o 



Jn the ease of the varieties x phosphorus interaction* the 

combination T̂  (Kent) and P? (60 kg py^/ha) level proceed 

tho Mgh#st grow forage yield of 181,8 o/ha, ttbile lowest 

green forage yield of 130.8 ©/ha was produce* %y the v**laty 

•^ (Kant) fit P© (0 kg PgjE>*/h«) level# fariety Kent lint 

responded to phosphorus application upt© 60 kg P?0^A» 

level* ffovevcr* varietM* P»rohani mS Toc*l h»v« responded 

upto JO kg P?0r/h« level only, 

fable 17 shows that the phosphorus * nitrogen 

interaction proceed Mghost green for»ge yield of £Cfr*§ 

©/an »t the oottbiniition of ?£ (60 kg P?0^/ha1 level of 

phosphorus and ff- (120 kg F/ha) level of nitrogen, while 

lowest green forage yield of 8a-»3i e/ha proceed by ttie 

eovbinatlen of He (0 kg P̂ Ô /htO and ^o (£ kg ?*/ha> level 

of nitrogen, Thus the date in fable 17 reveals th*t the 

effect of nitrogen fertilisation i s enhanced in the preaenoe 

of phosphorus fertilisation* 

T*ti regarding the phosphorus concentration in the 

plant He affeeted by different treatments are presented in 

Table 18# Pete were net statistically analysed. Hence tht 

inferences were drawn fro© stean vaiuaa* 

itie data in respect of phosphorus concentration in 

the plant indicate that the nean phosphorus concentration 

of 0*638 was reoorded at 60 days after sowing* «t harvest 
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Table 18 t M«an p#r tmt mmemtrnUm of phosphorus In 

pl*nt «t 6© $**y» und t t b«Hr«t ma «ff#et«<J %y 

dlff«r«nt tr««t»«wts. 

?r**t»«nte Ŝ3T!S .I R Q f S 3 ^ ^ i l M ^ ,,.,».,». 

1) Tfftffe*** 
1) K«it 0.^3 0,7t& 

11) Pwrbhani 0,636 0 , W 

111) toeal 0,636 0#^9 

1} 0 0,55* 0,6*9 

11) 30 0,632 0*?3f 

111) 60 0.730 0.829 

3) I41HftlMI,iEi&I&. 

1) 0 0»i\M 0.915 

11) M5 0,626 0.?3? 

111) 80 0.6*»6 0.75a 

Iv) 120 0,666 Qm?B% 

« — — • « m m m • i mi »uiw n iwmmnnniim nun win i 11< » i» mn 

funeral mart 0,636 0.7H 
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(85 e$y» after towing ) the phosphorus content in plmt 

increased to 0»7^. 

Pets In fable 18 shows that the phosphorus ooneentra* 

tien in the out varietiee Aid not y*ry to a larfa ettent* 

Rov«*er, tbe local variety waa found to be slightly M&her 

in phosphorus content as eoMpared to other too warietiae 

At hejnreet* 

fiyfft-.tf .ihtfUmmiff t 
r*«ta in Table 18 indicate that with the Increase In 

ltftel #f phosphorus application there waa incraaee in the 

concentration of phosphorus in p l^t s at botii th« crop 

growth ftages* 

IflCttlJrf Bltratwu* 
It ean bo observed tram the d*ta in ?i»ble 18 that 

with tfte inercaae in the level of nitrogen fro» 0 to 190 

kg Sf/ttftt there vas inereeee in the concentration of nitrogen 

fro» 0.6l*f to 0*666 nor cent and frow 0*715 to 0*78? per cent 

at 60 deya after sowing and at harvest respectively* 

*•* Uptake of phosphorus by ttia crop t 

fbo data par twining t© » # * uptake of phosphorus, in 

*«/»«# ee affaotad by different treatments »re presented 

in fable 19* Bat* waf« not statistically analyeed* The 

Inferences were b*eed en P W values* 

I reference to Table 19 Indleataa that the uptake of 

phosphorus increased fro* 15*51 at 6o -tayt to «3*®6 kg/hm 

at harvest* 



h? 

Tlflftf 1$ I #•*» «pt«4c« of pfeocfhonif in kg P#* fM>«t»r# nt 

60 d«y» mS at harreat m *ff««t«# %jr aiff#*•**% 

treats «nta. 

Tftetpicfitt " wc8r ww***) 
1) yeri«ti»8 

i ) Kant 15.75 22«^5 

i i ) P«rbh«ii 15.52 23.95 

H i ) local 15.28- 25.68 

n WmmMmM Iftffta,,, 
i) e 12.06 18.51 

i i ) 30 15. 3* £ • • © 1 

i i i ) 60 19.13 n*n> 

i ) o 9.W3 1^.56 

i t ) M> 16.11 2fc»W 

i l l ) 80 18.0? 26.70 

iir) 120 10A7 30.12 

General «««fi 15.51. 23. % 



k® 

flit 6«t* ill feble 19 clearly indiente that there were 

verr ntgligifefc' c dlffereneee «Mmg the werietle* In reapeet 

of «^i»ke of phosphorus at 6a dnya of crop growth, while 

the giffereneee were vera at h«rweet# The w-*lety ^ Ctoeal) 

v«g found to reaowe mmimm phosphor«• than enjr ©they variety 

At harweet* 

.tffttlntf PtoigftftinHi t 
r«tm In Table 19 show that the Increasing levels of 

phosphorus application helped to Ineresse the uptake of 

phosphorus by the crop at both the crop growth st**gee# 

MtmMt Mlmm, i 
nata in Table 19 hourly indicate that tlio Increasing 

dose of nitrogen increased the uptake of phosphorus *t both 

the crop growth stages* At 60 days after sowing, the Ineraate 

iti phosphorus uptake w*s only apt© 80 kg *r/ha application 

while at harvest, there v*s inoreaae In photphortts uptake 

even by increasing dose of nitrogen freei 8© to 12ft kg */h». 

fete regarding the peroentage of nitrogen In the plant 

as offeoted by different treetstante are given In Table 90* 

Date were not analysed statistically end the Infereneea 

were drawn fro- aeen values* 

The data reveal that the aeiei nitrogen per eent at 

6o days after sowing wee 2.57? and was deereaeed to ?*177 

at #5 days after sowing ( i . e . at harvest)* 
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Table 20 t Mem peremtmg* of itltrftgwR lit plant at 60 

dajra w^ t t tmrvtat us «ff#«t#d %f #tff«r«iii 

treatments, 

******** ^ f j ftmT ffftf fmrraai) 
•w ii'ill win in — « — — — — n i i — — — w i n i »• »m m.i ,mm,m*mmmmmmimmtmmmmmmmm*mmmmmim 

i ) Kant 2.572 2.171 

11) P*rbh«il 3,572 2,179 

t i t ) t*««l 2.573 2.1&3 

*) .tturtwwi JM/EI.. 
1) 0 2 . 5 ^ 2«008 

11) 35 2.573 2.2*1 

1U) 60 2.588 2.2P> 

1) 0 2.173 ! • * © 

11) %0 2.272 2.0f* 

t U ) 80 2.59* 2.050 

1*) 120 3.25? 2.697 

ll«n«i»*l n«tti 2.572 2.177 
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tUMtM Tfrtftlft.i 
n*t» in ?»blo 26 the* ttmt the vnrtoty f- (Ioe*l) v«» 

fowi t© haive slightly *©ro nitrogen per eont «t both the 

t-togtt of crop grovth vhile the variety ^ (font) v»t 

©btertei to contain slightly lovest nitrogen per cent «t 

both the eteges of crop grovth#
 f»wrv«r» i t semi* be observed 

fro* f*#le a© taut there vert wry l i t t l e ^iffertnoes 

tttong the varieties in respect of per eent nitrogen eomtniiw 

ed i» the plant* 

f f f M l f f VlHMBftmit, t 
mtn in Table 50 show thut the phosphorus concentre* 

ttoa to pi apt increase*! progressively with increased level 

of nitrogen application et both the crop growth stftges* 

fate, in Table 20 in 41 OP te thet the pereentege of 

nitrogw in plants lner»ttse<* with the inoreesed level of 

nitrogen application frow 0 to ISO kg */h« at both the 

crop growth steges* 

T»to regarding the uptake of nitrogen V the crop, 

in kg/he es affected by different treatments *re presented 

in Tnhle 8L* The d*ta were not statlstiesSly analysed and 

the inferences were drawn fro* »ean values* 

A glance at the data would reveal that the uptake of 

nitrogen in ere weed fro* 62* V6 leg at 6c days after sowing 

to 69*9* kg/h« at harvest* 
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Tfttftf , a 1 *«*» flptsist of nltrogifi 1B Kg *•* **•©%**• «t 

60 d«yi tnd mt harvest at *>ff*tt#0 by #1 ff«*«it 

tr««tw«rtt«. 

1) ,XWfcif wJJL 

1) tmt 62.99 6*»* 

11) f»*rbfc*il 62.6* 70,06 

i H ) local 61.73 7*H«3 

g) flnig»ffnn Wim 
1) 0 55.63 55.13 

11) 3© 6 3 . » A.S0 

111) 60 68.56 79.90 

1) 0 31.97 39»01 

11) ho 57.06 6V. 33 

111) 80 TIM 71.93 

I T ) 120 89.M 103.60 

ntn«r"i e«tsi 62.V6 69.3k 



if ft fit M .Ttrtt MM i„ i 
r*ata in Tfible SI show tfiwt the maxlmn upteke of 

62.99 kg/ho nitrogen v«o observed in variety ^ (front) *tt 

60 «tsy» of crop growth whilo mlniviat nptwk© of 61.73 kg/ha 

nitrogen va» found In variety Y. (foetO.) et 6d €«f» oftor 

sowing, Howeverf veximai «pt»ke of T̂ .eM kg/h« nitr©i#*i wat 

observed In variety Y, (Toc«l) at harvett* *bi*o «ini*wi 

uptake of 6V,9^ kg/ha nitrogen w*a ©b»erv©<» In variety T̂  

(Kent) at h«rveat. 

The data in Table §1 ahov th*»t the in<*r#aae«* foot ©f 

nltoroĝ Ti application from 0 to 60 kg p^o /̂ha increased two 

uptake of phosphorus progressively at both tho crop growth 

stages* 

tfftftnffTfflftT'lift t 

tote, in Table 21 indicate th»t vitb the inciHiase In 

nitrogen level trore 0 to 180 kg W/h« there was progressive 

increase in nitrogen uptake at both the crop growth stages* 

I t way bo pointed out that there was about threefold Increase 

in nltrogon uptake by increasing tho dose of nitrogen frow 

0 to 120 kg */hs* 

Nutritive value of fodder generally depends upon 

erudo protein, crude fthref tot«1 ash «̂ <! nitrogen free 

extract content of tho forage* 



Cruda protaisi Is m important conitititasit datarwtiiiiig 

the nutritive vnlm of f©dffart h«nea erada protain eon t ant 

In eat. fbddar at affaetad by diffarant traateonta vaa 

estimated. The data pertaining to eruda protein con tan t *«d 

total, uptnka of erada protain at barraat art al̂ ran li» Tabla 

22 and 23, raspaotivaly, *a*d grapM eally ahoifft in *tir* £• 

The fata vara not 8tati*tie»ny analyaad wis* tha infaraneaa 

vara dravn fro* tha »«*n valuaa* 

Tfea data in raapaet of omda protain (Tabla 92) 

rmv*A that tha bigbaat orttda protain content of 16*©^ far 

cent va* raeerdad at 60 6«y* crop grovth vhioh tfoeroototf 49 

13*61 for cant at hartaat* 

Tabla 22 abova that tha par eant enado pro tain oontanta 

in oat Tariatiaa ?̂  (font) *»d vg (Parbhvti) vara lovat* 

than tha variaty V, Ctooal) at both tha atagaa of erop 

growth, althogfc tha otffaraneaa mr* avalla* in vagnitttdo, 

Tabla 22 ahova that tha erorta protain oonttnt in oata 

ineraaaod fro» 15«98 par eant to 16.18 par eant vhan 6© kf 

P?0*/hs vaa appliad than vhan no phoaphonw V99 applioi* 

At harraat, thaat vstlaaa vara 19.5? par oont m6 1W.£$ par 

eant ffcr 0 mi 60 kg iy)«/hat raapaetivaly, 

Tha data in Tabla 22 lndieataa that Ineraaaing lavala 
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Table 22 t mm p#r#«Bt«i© of erttrt# protein to pl*nt *% 
60 d*ys after sowing *n£ »t b»rv*»t us «ff#«te4 

by different tre«t*«nts. 

Trontecnte after MMdiift. Trontecnte &0 59 f »t Harvest) 

1) ff®rl«tiag 

1) Xertt 16.08 13.57 

11) Purbhanl 16.06 13*62 

1 U ) local 16.09 13.65 

?" jtentBrmikgfeL 
1) 0 15.98 1S».55 

11) 30 16.08 1^.01 

111) 60 16.18 %K$& 
*1 Htwit tB k«/h» 

1) 0 13.59 1?.33 

U ) M> i^.ao 12.35 

H i ) 8© 16.21 12.87 

i t ) 125 20.33 16.91 

@«n«nil B«BT 16,oS 13.61 
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of nitrogen fertilisation pregreaaively lnereaaed the craft* 

pro tain content in out plant at ©0 daya» However* the 

differences in emit!* proteir content *t h-*rvett vera st»«ll#r 

in xainit»de upto 80 kg K/hn vere appVtooW at 190 kg 

Bata pertaining to erudo protein yielft in q/ha *»• 

affected by different treatacnte »re preaented in itoblc %% 

A fiance at the *ata reveala that the «*en credo 

protein yield WAS K$1 o/ha» 

flfiiil„iflltffff^lll
<rflllllli 

Table §3 showa th«tt the highest crude protein yield 

of **«75 c/ba waa produced in variety ?, (?oe*l) followed 

by **•?& o/h* in Vp (P«rbh»i), >>.19 o/he in ^ (*ont)» 

The difference! in erode protein yield were however, 

statistically ron-significant. 

t t f t t I fff PWfff^r^g ,i 
£«tc in Table 23 indicate th»t inereteing the level 

of phoapboroe fertiliaation inereaaed the orade protein 

yield* the difference between 0 kg and 30 kg P?0</hp wet 

ti@Rifie*nt but that between 30 kg and oO kg PgfWha wa§ 

non*»eignlflccrit. 

Table 23 ehowe that the application of 130 kg w/ha 

significantly increased the crude protein yield/h« over 

other level* under investigation, tf0vavert the difference 
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Tafclt 1$ t Pmm yl#ia ©f crtid« protein in quintal t p#r 

btottfi «t harvaat »* #ff«et«<* tqr Mfforont 

l«llllllill«lllll»lMM«IMMII«««»»»«»IM^^ 

Tr^atBe^ts Cm<9« protein yi«I4 

K%9 

*> f#^8ti®»,., 

1) ffont 

11) P»rbhffvi 

111) toeal 
»y« t#«t 
i . I . * 
C5» "P* ax 5* 

2) ftmaphoriaa k*/ha 

1) 0 

11) 30 

111) 60 
»P« t « i t 
s»w» • 
c.i% »t 5* 

1) 0 

I D *> 

l i t ) 60 

IV) 120 
»?•• taat 
"• w • • 
CD. at 5* 

3*W 
U.«l 

5.19 
slgt* 
0»X$8 

W.20 

«*igt# 

0.S30 

ftanoral maan **tM> 

islgt* * significant* K. fl. * wet algnlfloawt. 
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between Ml kg mi Be feg W/aa lewels was neiwsignifieant aji6 

difference between 0 leg snd Mj leg fr/ha was significant* 

6*3 flfflflf flWf I 
T'eta In respect ©f crude fibre content *t harvest 

as influenced by different treatsients are presented in 

fable $*• and graphically shewn in Pig, 6« ?he data were net 

statistically analysed and the inferences were drawn en the 

basle of seen values* 

* reference to Table #• indicates that the crude 

fibre eentent of oat for«ge at harvest increased fre# £§#$0 

per cent, i t 60 days, to 30*76 per eent9 et harvest* 

Table 2** shove that the crude fibre eentent was the 

highest in oat- variety V* (teeal) en* was the leveet in 

variety ? 2 (Psrbhsnl), «t both the growth stages* 

pete in Table Sfc show th*t increasing the level ©f 

phosphorus fertilisation substantially decreased the crude 

fibre eentent of oet forage, et both the growth stages, 

iFCtfttfcimit Illettl*MBUI 
Table 2^ shows that the crude fibre eentent of oat 

forage decreased with increase in the levela of nitrogen 

fertilisation at both the growth stages* 

Fsta regarding tet«l ash content of eat forage as 

effected by different treatments are presented in ?»ble ?5. 
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T«Mf. 2V t *««* p«re«Rt«iittt of entflt fltwr# * t 60 «f«r» 

after sowirg ssrtd fit ttarvwt ma lnflv«fie«6 tsy 

£l f f«r«nt tr*mtj»#nts. 

wtpwt. ^^» «ny flffi* Hfirtftt^f 

1) Kent 

11) Pftffehtvtl 

111) local 

2) ,IMtt>BlCTtlln..WlaLl 

i) 0 

11) 30 

H I ) 60 

3) jfftttffilfH.frfl/lt., 

D 0 

11) **0 

111) 80 

1*) 120 

28.10 29.9© 

27.10 30.80 

"*0.7© 31.6© 

29.80 31.90 

28.9© 30.6© 

27.80 29.90 

31.10 32.60 

30.50 n.5e 
28.50 ^ .30 

25.20 28.fc© 

©•t>«r*l iB«t«r» 28.8© ^0.7© 
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Table 2$ t *eei* pere«fit»g® of total ash in out fo*?er at 

60 <3*yt after sovirg mi et harwet* ms *ffeet#<! 

by different treetaents* 

<WMM«|»l«l»MM|IIIMt»IMWM<«l««l«l«»WM«l»^^ I I W I I M m Ml i l l — W — « — » 

1) Tftrttttfl 
t ) rent 

i t ) Parfehtml 

l i t ) t9QWtX 

i ) 0 

l i ) 30 

i n ) 60 

1) 0 

l i ) M) 

H i ) 80 

1*) 120 

(Setter*! ueen 6#8o ***8e 

6.50 **»90 

6»70 *>»70 

6.60 K#® 

6.30 •̂S© 

6.50 **#90 

6,80 5.M) 

6*20 Kit) 
6.50 **.M> 

6.7a «•!© 

7.00 5*6o 
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Tbo £mt* voro not s ts t lat leal ly analysod m$ tbo lnforoneot 

voro dra*n tvm « # » *aiuot* 

• roforoneo to T»blo 25 ln^eittcs tbat tb* wows total 

ash content vas 6,60 per eont and W#80 par eont at 60 dayt 

and «t banre»tv roapootifoly. 

OTHI t f Tftrtttif11 
Ifctal aab content vaa tba bigboet in *ari#ty ^ 

(Parbbani) bolng 6,70 par eont and vaa tb» lovoat in 

variety V̂  (Kont) bolng 6.50 par eont, *t 60 dayo vbil© 

total asb eon tan t v**» two Mrfhont in Twrioty 1̂  (Font) 

bolng ^#90 par eont «nd tbo lovost in v»riaty ^ (Parbbani) 

being *t-«70 pop cent, at barveit (Table 25) • 

UTtf I ?f P^ffP^l^f t 
Tbo data in Table 25 indieat* tb«t tbe inereaain& tbe 

leve ls of phosphorus far t i l l ration inereaaa* the tot*1 aob 

content of oat forage at botb tbo grovth at*ges« 

ffftftntt M\nm i 
Tt i f evident from dat* in TPMO 25 th*t tb» total 

aah eofttent of oat forage increased vitb aaeh inere*»«e in 

tbo leva! of pboapborua ferti l isation at botb tba growth 

atectt* 

not* regarding tbo eontervt of nitrof?an-free airtr^et 

in oat forage aa affaotod by different tre*tpente are 

given in Table ?6. Tbo data were not atatlst ieal ly «n«1yaad 

and tbo inferences were dr*wi frow tsaan v«ltt#e# 
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Table 26 t *%«B wo«nt*fE* ©f tiltrog«n fw« txtraet 1« 

oat fbddtr nt 60 d*y» «ft«r seving m$ *t 

hanrest a* *fr«et«4 %y *fiff»r«nt trt*tn«ntt« 

trtftt»«Bt« ^ p nfttrgjfyfti^ nirt##1#7 

1) K«nt 

11) P«rbh«ni 

i U ) T*e«l 

i ) o 

i i ) 30 

i l l ) 60 

3) BltfiffMB fri/ift 

1) 0 

11) MJ 

i l l ) 80 

iv) 120 

MM? *9.w« 

»*2,67 1*7.69 

$«fi«r«l » • « M(»88 W991»2 



6£ 

fha dat* in raspaet of nitrogtn«fraa sxtraet r#tr»«l 

that tha highast eon taut of nitrogan-fraa axtr*et in ©*t 

f©F*g* was obaarvad at h»rvaat« 

fffftlllf Tfflttfrt t 
Tha d*ta in T»hla 26 indieata that tha oats variatv 

?• (f«nt) «8t»ly»«d tha highast for nitrogan fraa a*tr*et 

at harvast whila tha v«riaty v? (Parfchani) srtalysaf* tha 

Baxiaras par ©ant nitrogan-fras a*tra©t at 60 days. 

ifTtt* 9f p**fi%m t 
rata in Tahla 26 show that tht paresntaga of nitrogsn* 

fr«# tjrtraet aontant in ©at f©r*ga ineraasa* with aaeh 

highty 1 * * • ! • of phosphorus ferti l isation »t both tha 

growth atagaa* 

I f f f f f* t f "*fr9IKt" t 

Tha data from ?«bla 56 ravaal that increasing J avals 

of nitrogen** ferti l isation decreaaed tha par eent nitrogen* 

free ©ytraet eon tan t in oat forage at hoth tha growth 

at ages* 



 
 
 
 
 
 
 
 

 



DISCUSSION 



CHftPTWt f 

Tfc# results of the current investigation reportec" 

in the previous chapter are discussed in this chapter* 

H reference to Table 1 indicates th»t the soil of 

the esjperiwental plot w«s clayey in texture %»ith fairly 

optiwum supply of nitrogen, nvnilable phosphorus «f»6 

available potash. 

The oat, crop v«a Bown on 10th October* 1°73» The 

»ea» sjaslrai testperature during the entire growth period 

ranged froii 2S.^C to #*>.o®c while the waan fdnisun 

teaperature ranged fr©» 15*7°C to ?8,?°C. 

I t i s evident frost Table 6 that the plant population 

at harvest on an average v«s Woo.? per sou^ra uetre. The 

effect of different treatments on plant population was 

found to be nonsignificant indicating uniform pl«nt 

population at harvest. 

tn orsfer to get an irtea about tha general performance 

of the o»tf crop under soil an if environmental condition* 

of ftahurlt the general sienna of the important frowth, yield 

contributory eh»r*etcrs, green forage yield «nd nutritive 

v**lue ©f forage were studied. Ths d«t* in "VMt 7 ab©v,« that 

the ©»t> plant attained the nean ataxietUBi heiffrit of $*•**? en* 

at harvest. I t hud, on an average 5,51 t i l l e r s at harvest 

(Table 8) . Table 9 shows th<*t the functional leaf number 

per plfnt was found to be 15.56 at oo d«*ys which w*s *eereased 



to 13*33t at harvest. The iMftstsv r«tlo snd pwctntnw 

of ffly eattor st hsnrs-st vm 0.92 end 21.09, respectively 

(Tool* 10 and 11). I t voul^ b# obtervsd from tbs f i M i 12 

ttwt tfco »•«« ylold of dry »*tt«r vs» 32.11 o/b»*. ?*blt 15 

indle*tos thut tho ortriAl •#«« ylold of groon fbreso w«s 

152.0 o/bs* 

I t i s twl^ont fro* Tablo 18 that the por esnt 

concentration of phosphorus In plant ttt harvest on «n 

evoregs Hat 0.5*6 oor cent. Ths d»t« In ?«bl# 19 show tbtt 

tao i3pt*k» of phosphorus lnersasod from 15.51 *g/b* ot ©0 

dsys to 23.9© kg/ha «t hwrysst. Tsblo 20 show* thet ths stssn 

psroisfitftfs of nitrogen in plent 60 timyw eftsr sovin* v«* 

2.572 sftd v«i dsersnssd to 2.177 «t hervsst. ?t Is **id«*nt 

from Tftblo 21 th*t tho uptake of nitrogen lner#*std from 

62.U6 at 60 days after sowing to 69.$» leg/he «t harvest. 

Tho dsta in respect of eruds protein {T«ble 22) 

show thftt the erodo protein por csnt *t hsryost ves 11,61, 

Tho date in Tablo 23 indleets th*»t the votsi erodo protein 

yield/ho vss V.**9. ?*ble 2V in respect of erode fibre snows 

that the wet*i pop esnt of erode fibre at harvest v*s J0.7&. 

The d*ta presented in Teble 25 show thftt the wMrimtim content 

of total ash of 6.60 per cent was observed fit 6© days. The 

date In respect of nitrogen-free eirtraet fTable 26) show 

that the nitrogen-free extract psr esnt at harvest vat fe9.69. 

*• m*V* 9t Tlrtftttt t 
I t was observed froo T«ble 7 thet the oats variety* 

Tocfll, attained Kftxirai height of 86,02 mt though the 
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varieties shoved non« significant differences in respect 

of height* 

The 3ate pertaining to mm nueber of t i l l e r s per 

plant (Table 8) repealed that the varieties did not differ 

significantly in respect of t i l l e r s per plant but data 

clearly Indicate that the oati variety local produced 

WRslnnas msaber of t i l l e r s , such as, 5.56 t i l l e r s per plant* 

Generally, the apical oeristew i s responsible >for l inear' 

growth* 

The data presented in Table 9 show th**t the variety 

local produced m^xlmm ntsaber of fractional leaves pw 

plant at 6© days. I . e . 16*30 followed by the variety Kent 

end Parbhsjti* The differences in the number of function el 

leaves per plant due to different varieties vera non-signi­

ficant at al l the growth stages* at harvest, the wean ntmber 

of fractional leaves ^9cr%^8«^ due to drying of lower leaves 

as a result of senescence* 

The d**ta in respect of meant stew ratio (Table 10) 

show significant differences among the varieties at 30 

days and at 60 days* Tariety Parabbani produced s ignif iet t t ly 

higher leafs stem ratios of 1*6S and 1.66 at 30 days and 6© 

days* respectively* The leaftstes< ratio of 1*12 was produced 

by the oat variety Went* which was not significantly 

different at harvest frosi those of other two varieties* 

I t would be observed from Table 10 that the leaftstew ratio 

decreased with the advanced stage of crop growth* This i s 
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due to the reduced fiuwhor of function*! 1covet por pl«nt* 

with the advanced grovth the wean maeher of functional 

leovci deereaoed due to drying of lovor 1#"V#» no a result 

of •oaeooenee* Tito ratio might have aleo boeii lovcred rtue 

to translocation of phot©«ynth%tfe free? leave* to ete»« 

itgnlfloflRt differences mtmg the varieties In 

respect of dry Batter content »t 6d days end at harvest 

vers observed. The variety local produced wmimm (fry 

Batter of 22*aO por cent, fol low* by the varieties Ptrhhaiii 

vith 20*95 ptr cent* end Wont, vlth 19.91 por cent of dry 

•utter* The higher dry wetter content resulted In »ore dry 

natter yield/ho* 

Tho variety local produced »*xinum (fry setter yield 

of 3***28 q/ha. Variety Kent produced 29*91 e/ha end Parh^ani 

32*15 «/he of 6TJ Matter yield* This i s because of tho 

variety local had •exists* dry setter content of 22**-0 por 

cent oo eeapareo* to variety Font vlth 19«9 por cent ts*<t 

Parbhenl vlth 20*95 por cent. 

Table 13 shews that the variety Eent produced highest 

yield of 39*12 o/he dry wetter vlth tho application of 66 

kg P^5*/ba vhllo i t produced lowest yield of 25*25 e/ba wSth 

tho opplleetioR of 0 kg P?cu/h*. This i s probably because 

variety Kent»s requirement of phosphorus in higher and i t 

suffers at low level of phosphorus end responds hotter at 

high leve l s . Mere as tho requirewent of phosphorus of out 

Variety Toeal i e snail as vould ho Been fro® the relatively 
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better response «t no phosphorus level . 

Tn tho e*se of phosphorus x nitrogen Intsrmotion 

( Tablo 1*0 the highest ^ry »«tter yield of **5#51 «/h». **• 

©bsorwod with the eosfeinfttlon of 6© kg P?0*/»* end WO kg 

W/tis while lowest yield of 16,65 o/h* we* observed *t two 

eoKMn-tion of 0 kg P2©^As «nd $ kg W/H*» two dstii (Table 1^) 

shows that the application of 60 kg P?0^/hs **nd ISO kg 

r/h» v«f in proper bslsnee. 

Pltrogen end phosphorus «r* eonplesrentsry to seen 

other. The requirement of ono Is «ore with the supply of 

the other nutrient* The re spent* to nitrogen inereesed with 

the fnerssso in the levol of phosphorus. Tt i s well *st*bli» 

shed fset thnt phosphorus sttatHetet root *«velop*«nt* 

better toot development Is essential with the lnere*se in 

the level of nitrogen fertilisation to *»*#t the lnore*sed 

timmi tor moisture end nutrients with the lnere*sed 

vegetative growth fevoored by nitrogen* vlth lower *»v»ll ability 

of phosphorus, the root dovelopnent would hmp*r end the 

response to hlgfeor le»vol of nitrogen fert i l l f *»tion wo«ld be 

limited. Thus, nitrogen and phosphorus beh»ve oowplesientery 

to oath other by wffeoting shove ground *wd underground 

devolopBent of plants, respective!y» 

The d*ta in respect of freer for»ge yleid ffeble 15) 

shows non-significant differences «»enf varieties, TH# i*t» 

(Table 15) shows thet the variety Toeel prodBoed green 

forage yield of 152.9 o/h» followed by 151»$ and 151* ff q/hst 



68 

in the Terietjr Perfchsni end tent respectively. This indieeiet 

thet the varieties do not differ wueh fro* eeeih other in 

their genetic sake up which i t reflected in their perftefKenee 

under the set of conditions of this e*peri»ent» »t leest* 

Tn the esae of varieties * phosphorus interaction 

(Tmble 16) th« variety *eni produced highest green ftorwge 

yield of 181.8 q/hft with th« application of 60 leg ?y^/h» 

while lowest green forage; 1 yield of 130.8 <i/h» wis produced 

at 0 kg P?0r/ha« This wight bo because of higher require* 

scut as well us better asslnilation of phosphorus by the 

variety Kent. 

The date in respect of phosphorus it nitrogen inter** 

otion {Table 17) i n d i c t * th«t highest green forage yield 

of 20%»9 o/hftt VM produced by the ceabinatleft of 60 leg 

PgOr/hs and 130 kg F/ha while lowest grewn forego yield of 

©%«3* e/he wss produced by tho eowbinatlonof 0 kg lyWh* 

and 0 kg »/ha. Table 1? indicate thut tho «pp!ie*tion of 

60 kg P^cv/hst (gtd 120 kg W/he nas proper for M ghost green 

femgo production. Tho dsta regarding green itorogo yield 

md dry natter yield are in egr«i**snt with e*eh other AS 

far 88 the responses to nitrogen m$ phosphorus ferti l isation 

to oats are concerned. 

In el l the growth contributory character* the m% 

variety toe*l wa* found to he superior over those of tent 

and farbhani. 
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The data In Tables 18, 19, 20 and 21 shew that at 

60 days after sowing, varieties did not differ very ween It* 

phosphorus and nitrogen concentration in plant* however, at 

harvest, local variety appeared to contain more phosphorus 

and nitrogen as eowpnred to other varieties* 

The data In respect of crude protein (Table 22) show 

that the variety local eontained sl ightly hlgherjerude protein 

of 16*09 per cent than the varieties Kent md Parbhani, 

containing 16*08 per cent of crude protein at 60 days* 

Table 22 dearly indicate that the per cent crude protein 

decreased from 16*08 to 13»6l with advancing maturity of 

crop* 2h ease of variety local the per cent crude protein 

decreased from 16,09 to 13*65 while I t was decreased froa 

16.08 to 13»57 in ease of Kent and 16*08 to 13*62 in ease 

of Parbhanl. This Is because of more concentration of 

nitrogen was observed in the plant at 60 days *nd the 

nitrogen concentration was decreased at latter stages* This 

indicates that the uptake of nitrogen by oats was negligible 

after 60 days growth stage. The reduction in the percentage 

of crude protein after this stage could be attributed to 

the attenuation effect due to continued addition of photbgyn-

thate by the active leaves even after 60 days* flata In Table 

11 supports this statement *»s could be seen by about 30 per 

cent increase in the dry natter of oats during period froa 

60 to 85 days. Table 23 shows th»t the variety local produced 

Baxiauin yield of *u75 a/ha crude protein* The Bininuffl yield 
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of *»«19 <i/fc* crude protein v«g observed in the variety 

Rent* The higher nitrogen concentration in plant i s 

responsible for higher crude protein eontent and higher 

dry «»tt«r yield i t responsible Iter higher protein yield/ha. 

The date pertaining to mem percentage ef crude 

fibre (Table 2*0 indicate that ttean ©rude fibre in the 

plant at 60 days end at harvest WAS highest in the outs 

variety local as conpared to other varieties* 

The data presented in Table 25 revealed th#»t the 

variety toeal contained higher total ash, 6«6$ per cent^ 

vhile the variety Went contained lover amount of total ush 

i«@» @«50 per eentf at ©0 days. Table 25 shovs th«t the per 

eent total ash decreased frost 6,6© to h*$Q vith advancing 

maturity of crop. This reaction in the tot*1 »sh eontent 

in oats fro» 60 #*f9 to 85 days stage of grovth tmy be 

attributed to relatively reduced uptake of f?inerels by the 

plant after heading stage and continued addition of earbony* 

drates due to photo synthetic Activity. The data regarding 

the nitrogar-fre* extract (Table 26) shove that the mm 

pereentege of nitrogen*free extract, in general, shoved 

higher values 50.23 in the variety Jfent while lover values 

V8*55 vere observed in the variety Toeat, at harvest. 

Similarlyt a t 60 days the variety Parb^ani shoved higher 

values %5«32 vhile the variety Toe»l above* lover values *1*&1 

Tt vas thus observed tb*»t In oat: variety Toe*»lf 

the concentration of crude protein and crude fibre eontent 
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shoved higher values against lover percentage of nitrogen* 

free extract than other varieties. 

3* iffffJtt, * f P^ffffWf, f 
The data presents;! in 1**hle 7 indicate that the 

pleat height lncre«ee«! with eaoh increasee1 level of phosphorus 

ferti l isation at 30t 60 deye «i6 at harvest* «pplie*ti©m of 

60 kg F^Aff/hji prortueea »«*i»)u» height (88.27 a») vhile 

ninisiK height (79.29 m) was produced vith no phosphorus 

ferti l isation* Phosphorus i s an essential eleaejit for pi ante* 

In the ahsenee of phosphorus tha *rovth of the roots gets 

usually stunted vhieh, In turn affecfctno shoot grovth. 

Therefore*, the plant height vat higher sit 60 kg PgCwha 

level •• eoapared to the height at no phosphorus fertilisation* 

The data in respect of t i l l e r s por plant (Tfchle 8) 

clearly shevr; that there *es non»signifieant difference 

among the different levels of phosphorus fertilisation* 

Table 8 shovs that the nuober of t i l l e r s per plant increased 

vita increased dose of phosphorus fartillPotion at hoth the 

growth stages* The nazisrov rum her of 5*65 t i l l ers vas 

observed at 60 kg ?^0*/ha level vhile wlnisrae) nuaher of 

5#39 t i l l er s v«s recorded at 0 kg P?0-/hav total* •nplleetien 

of phosphorus i s h«nefiei»l for root development* nut to 

the hast root developBent plant Is ahla to ahaorh wore 

nutrients* Therefore, thara i s aoo* grovth of plant and 

ultimately wore noaher of t i l l e r s ere produce* hy the plantf 

as t i l ler ing i s a function of nutrient stetua in the plant* 
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fhs d«im In rsspset of nuatbsr of fmetim*! lowws 

(Ytl&o 9) indlesto th#t tteer® vm nori. significant ^if^oroneo 

mong the different l«*ols of phosphorus f*rtili ration, 

TsJMi* 9 ahovs that tho rnwhsr of l*#r« per pJ**t ifioFOAtoo1 

with ineretisst! levol of phosphorus fertilisation *t 1© »t<f 

60 tfnys of crop growth while i t wns t!eer#*»*# *t harvest 

d«* to drying of lower 3eitwes na « result of seneseenee* 

Hie Higher number of le**es {16,0s1* w*e recorded st 6© Itf 

P̂ Oc/att lewel while lower number of lewwes C15«l?} w«s 

roooriod st 0 kg F^/ha *t 60 days, Ĵ hosphorus It elosely 

reMteJ to eel.1 division una rtevelopsient. itt the e«t# of 60 

kg f^r/ha level* thoro i s wore absorption of phosphorus by 

the pl«nt« which smy be responsible for better eell Sivieiow 

whieh presusmbly resulted in higher nuwber of leaves* 

The <Jet« in respeet of leaftstew r*»tio (T*Mi 10) 

revetl that there w*e significant sSifferenee, «t 0̂ *faysf 

due to different levels of phosphorus fertilisation* while 

tho differences vers noti-significant *t l t V r st»gss« Tt 

would fee observed frosi tho fable 10 that the leeftstest retio 

•̂•tdeoreeeed with ths advancing erop growth* This i s *ue to 

reaction in tho nueher of functional leaves per plant St 

later stag* of growth. Tb« hi ghost 1.09 lewftsteei rati© w*» 

observed at 60 leg ry^/ha level while lowest 0*?3 leaftsteej 

ratio was recorded at 0 kg Jyu/hn level* TM* istplles that 

th* senescence of leaves w*s delayed by phosphorus fertlli-* 

nation* 
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The dints pertaining to *ean percentage of dry «*tter 

(Table 11) shov that the per eent dry wetter inereased vith 

inert»ted do so of phosphorus application as veil as advmioe-

vent in maturity of the crop. The »ajriwu» dry natter content 

of 21,0V per eent vas observed at 60 kg WVA* Sevel i M l t 

the «l»i*rtisi Grr wetter eon ton t of 20#69 p#r eent * vas 

observed at 0 kg P ^ / h e level* These findings cwn also be 

^isenssed in l ine vith these for 1 oaft stem ratio* One ootdld 

vistfttllse this effect of phosphorus as I t i s responsible 

for root development and thus for the development of shoots 

and ttttisiately for Srr patter production* 

Table 12 also shove that the firr Batter yield/ha 

inereased vith inereased level of phosphorus fert i l isat ion, 

Hie dry natter yield inereased from 27*63 qAa to 35*81 e^ba* 

Similar trend vas also observed in respeet of green forage 

yield/ha (fable 15)» These results vere In cowfirwity with 

those obtained by 1to»er and Singh (1967) and Tower (1969). 

Table 15 sbovs that green forage yield inereased fro® 

13fc»6 e/ha to 165#9 fl/ha, vith inereased ( ^ to 30 kg P ^ / b a ) 

level of phosphorus fert i l i sat ion. 

H»e data In Tables l 8 f 19 t 20 and 21 shoved that 

the phosphorus eoneentrstion in plant and the uptake of 

phosphorus Inereased vith the increase in the level of 

phosphorus fro* 0 to 60 kg P ^ / h a , similarly vitti the Increase 

in the dose of nitrogen frow 0 to 190 kg vA*** nitrogen 

concentration in plant and the uptake of nitrogen also increase** 
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fate pertaining to «ean percentage of crude protein 

and erode protein yield/ha (Table ?j> and ?3) show., that 

increased level of phosphorus application helped to enhejieo 

the erode protein content ea veil ae protein yield/be* 

MstiSar reaulta vera ala© reported by flurriat j j j | (19515 

and %»er (1969). Table P? clearly indicates that highest 

crude protein of 16*18 per cent was observed at 60 kg l y v / 

ha level at 60 days of erop growth* while i t decreased wpto 

1^*28 per cent at harvest* sinilarly* highest 15*9§ per 

Cent er'ude protein was re ©ordeal *t 60 days *t 0 kg fg$r/h«# 

and i t feercased t© 1&*55 per cent at harvest* Table ?$ 

shows th*»t the »axi*u» yield of 5*19 e/ha ©rede protein was 

observed at oO kg PgOr/ha level and wlnienw yield of %J*$ 

q/ha was observed et 0 kg r?0*/ha level* fable 2a- shove 

that the wean crude fibre content decreased vith increase-

in the level of phosphorus ferti l isation at both the stages 

of crop growth* table Sfc clearly indicates that the mptiwm 

percent of 29.8© crude fibre was observed at 60 days at n kg 

?WV/h.a level d«ds*it increased upto vi*9Q p#y cent, at the 

same ievelt at harvest* *d?jil arlyt winiwuw crude fibre 

content of 27*80 per cent v»a observed at ©0 days at oft kg 

?20-/hft level and i t increased upt© 39,90 per cent, at the 

save level* at harvest* The dat» in respect of «ean percent* 

age of total ash (Table 25) clearly indicate that the wean 

percentage of total ash increased vith each increase in 

the level of phosphorus. rtmil*r re stilts fire also reported 
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by M r l t l £jfc jft (19%) mS fouor (196©)« T*b$« 91 in<!ie»ios 

thst the higher poreontitgo of 6»$o of total «*sh was 

©bsorvo®1 *t 60 kg FjP /̂ha l#*tl iMlt lost p#re«nt*go of 

6«3© total ssh was ohservod *t 0 kg P ^ A t l«*olf »t 60 

(Ssyo* S3»llsrlyt at harvest, Mgh*tt por e«nt of 5«*t0 of 

total gwh was found at 60 kg P^/ha m$ lowost par eant 

of V*ao of tot*l ash wsa found at 0 kg P^Oe/ha l»*ol# fho 

data In raspaet of »»an p«re«nt»g« of nitregefwfraa txtraet 

(?«*blo 26) show that th« nltregan*fra« artraet ineraast** 

with oaeh incramant of phosphorus fertilisation* Tho 

nitrifsju»fr#o a*tr»et ineraasaa fr©» fc2»0£ to *©•©$ ineraasa 

in i#<rals of phosphorus fertilisation fro* *• to 60 kg iyWha# 

Tho overall offset of phosphorus «ppli*#tion oouli 

bo J«6g«d en the ehesloal oowposltlon of th» plant, Tt v*a 

observed thiit with increase In the phosphorus level there 

was improvement in th# nutritive value of fb<*<ter« These 

stu&tee clearly show th-1 phosphorua fertlliiatien not only 

iBproveo* the growth, yield contributory ©haraoters an<* yield* 

but si so l«proved tho nutritive value of gr««n forage us 

Judged by eruide protein, erude fibre, sshf nitrogen* fret 

eirtra#t content* 

*•• f f f t f l t 9 f ^JBTftHfl? I 

It would b® observe* fro» Table ? th*t tho plant 

height gave significant response to nitrogen fertllita* 

tien in i l l th© stages of crop growth, Table 7 indicates 

that the plant holght increased si«n*fieantly with ***** 



n 

increase in the «ose of tfitregen application* ftpplieatiati 

of %90 kg f?/ha proceed mtmiwm beight of 106*7 m at harvest* 

vhile ttinianM plant bright of 61.lU en v«e pr*t»«ee<! by 0 kg 

W/hm level* I t i s m established f«et th»t nitrogen increase* 

plant grevth by cell elongation an* eel 1 «Hvi#ien both In 

turn ^hnneini? eell wufl t i plication thereby increasing plant 

h#lgbt* Witrogen being m i*»port**tt constituent of protein 

vhieh cor«tltut© * wnior portion of plant cel l cewnononttt 

i t also responsible fbr grovth in terns of e*ll twltiplieatfon* 

In ease of siean number of t i l l e r s per pl«it (Table S) 

n, significant r^spon** to nitrogen ferti l isation at all the 

st**get of crop grovth v*a observed* «pplfeatior of ISM kg 

ir/he produeed »axim« nueber of 6.31 t i l l e r s per plant 

vhile einiauM nmfeer of fc*6fc t i l l ers per pl*pt v « observed 

at 0 kg K/ha leve l . 

The data in respect of nueber of functional leaves 

(Table o) indicate a significant response to nitrogen 

ferti l isation at all the st»ges of crop grovth* Tb# maximal 

nuaber of 19*21 leaves was observe-* at 126 kg WAa level 

while sinimtim nottber of 11*69 leaves vas observed at 0 kg 

ff/h« level* Nitrogen i s a basic constituent of l i fe* Tt 

preisotesthe vegetativa grovth* therefore, bfj*her ntwber of 

loaves vas observed in the e-se of l?f> kg */k* level* The 

nmber of leaves *t harvest was daere«sed than vbat i t vas 

at 60 days* It i s because of drying of leaves as a result 

of eeneeeenee of older leaves* 
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The data in reepeot of leaftat*ti r*ti© (fable 16) 

i n d i c t * thst the leaftsiaw ratio w*e alsnifi«wr?tly 

inereaaed by different level* of nitrogen ferti l isation 

exoapt at harreet. Table 1© ravelled th«t the leaftateat 

r**tl© waa l!tcr#«s«l fr©» 0.8? to 0.97 wit** i»«re«eed C 0 to 

120 kg ff/ha) lawel of nitrogen fertlllsmtiafl* The "»eaffete* 

ratio deereaeed with «.*a«n«ing erop tmt«rity# *hia i» 

heoeiiee of drying of lower la**»e due to eanaeaenee. 

The d*ta pertaining to so MI pereent*ge of dry »#tter 

(T*ble 11) ahow that the dry w*tter oontent srtffiifieMitly 

luaraatod with a^eti increaae in the *oee of nitrogen 

application at 6o dayi. at hisrreetf the results were bew*werf 

non»ipnifieant. Application of 130 kg v/hn prodneed wisriwian 

dry natter of 21 .5© per ©ent, at harweet followed by 8of 

*K> Mid 0 kg W/ha with 21.W6f 31.01 Mid 20*33 per eent dry 

matter reapeetively. 

The data in Table 13 »how th»t dry »#ttar yield/ha 

lnereaeed with eaeh inereaaed level of nitrogen fertiliaiN 

tion. The dry »*tter yiald/he inereaaed fr©» 20.3© q/h« 

to 36.91 a/ha with l n c w s ^ l e w l of nitrogen fertil iaa* 

ti©» fro* 0 to 130 kg W/hn* This ia bee^ua* of inereaaed 

6rt w t t e r eontent *e wall aa green forage yield with the 

inereaaed level of nitrogen fertilisation* 

The data in Table 15 show th«t epplientien of 130 

kg If/ha produead ©axlnue? yield of 183.^ e/ha green forage. 

This ia beeaiiee wore ntmber of t l l lera m« fonetional 
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leaves per plant were produced with increase in level ©f 

nitrogen, since green forage yield I s the resu l t of these 

two yield contributing eb»rmeters which have been observed 

to Utereese with increased levels of nitrogen, the green 

forage yield would ale© natural ly he expected to increase 

with Increased levels of nitrogen. 

I t ires observed th»t the plpussphofus an3 nitrogen 

content in pl*r?t and uptake of these tvo el^p&ents increased 

with the increase in the level of nitrogen fron 0 to 135 

kg V/ha (Tables l 8 f 19» 30 and 21). 

Ui respect of nu t r i t ive v*lne studies, the increase 

In the application of nitrogen from 0 to 1?0 kg ^/hs 

resulted in the increase of the eru**e protein content at 

60 disys froo 13»59 to 16,21 per eent. T»ble 2? in*le«tes 

thnt the crude protein content decreased fro© I6.n6 to 

13*61 per cent with ?>dv#»ceitent in Paturl ty of the crop* 

This i s because of wore concentration of nitrogen w«s 

observed at ©0 days of crop growthf at l a t e r st»ge the 

nitrogen concentration In plant decreased substantially 

due to dilution effect of increased photosyntstes, sowe 

physiologic ac t iv i t i e s , therefore the crude protein per 

cent also decreased ul t l«*tely at l « t e r st^ge of crop 

growth. Similar trend was observe* in the care of protein 

yield/he (Table 23). Bokde (1968) concluded th»t the 

application of higher !*©ses of nitrogen Improved the **rude 

protein content of ©at« ftedder over lower -oses of nitrogen 
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application* Table 23 indicates that erode protein yield 

Increased frow 2.W3 o/ha to 6,70 o/hs with tfie increased 

(0 to 120 kg 1/ha) level of nitrogen application. I t was 

observed that crude fibre content of out: plant decreased 

fmm $im$® to 2S,M> p«t cent with Increased ( 0 to 120 kg 

HAM) level of nitrogen fe r t i l i s a t ion , at harvest* The total 

ash content of tfie ©at>.! fodder, however, Increase* fro* 

^•10 to 5*60 per cent with Increased (0 to 120 kg W/ha) level 

of nitrogen fe r t i l i sa t ion (•'•able 25). The data in respect of 

nitrogen-free extract (Table 36) indicate th~t the peroeiitege 

of »itr#gcn-free extract in oat p lants , at harvest, 

decreased frow 50*35 per cent to **7*69 per cent with 

Increased level of ( 0 to 120 kg w/ha) level of nitrogen 

fe r t i l i s a t ion* 

The overall effects of nitrogen cool* be Judged 

frosj the chemical composition of the pl*nt . i t was observed 

that with Increase in the level of nitrogen f e r t i l i s a t i on , 

there was iuprovafsent in the nu t r i t ive value of fodder* 

These studies clearly de»onatr*te^ tha t nitrogen f e r t i l l e e -

tlon not only enhieiced the growth* yield contributory 

characters m& final yield of green forage of oats bat also 

iuproved the nu t r i t ive value through increase in the 

eoftceifitratlon ot crude protein «nd tota l ash In plant 

t i s sua l and through -«ecrea»e in the percentage of eru#e 

f ibre ard nitrogen free extract . 



 
 
 
 
 
 
 
 

 



SUMMARY 



An agronowic expariaient to study th# eowparativt 

performance of oat:? (4v»n* sativa ! • ) variatias und#r 

difforont la^sls of phosphorus and nltrogsn ferti l isation 

va* ©snduetad during tha rabl season of 1973 *» the '•C* 

block, central Ca»pus F»ir«, Mahatsra Fhule rrisbi Hdya* 

pacta* (Agricultural CSniveraity), Pahuri, Maharashtra* 

The experiment ves laid in a sp l i t plot design vltfe 

four replications. tha main plot treat»ent* consisted of 

ooeMiiattont of three varieties (Went.fParbtiaiii and Toeal) 

and three phosphorus level* (09 30 and 60 kg P?Cy/h*), 

The sub-plot treatsients eovprlsed of four nitrogen levels 

(Of **0t 80 iwd 120 kg Vfhn), There vere in nil 6̂ treatment* 

cowbinwtlons. Betides the yield date ard nutritive t r t w 

of the forage, periodical observations vera recorded to 

evaluate the treatment offset* on growth and yield 

contributory eh*r*eters. The lnportort findings «re 

susmerl sed b»low t 

1) studios in respect of out varieties T9V**1*$ 

that the oat; variety » Toed » shoved better pcrforwaneo 

iii grovth contributory character* such as haightt tilleri<xj*i£ 

leaf masher Jho^H noV si«}n>Vca<ifyever those of varieties 

• £e«t « m6 • Parbhanl »• The per eent dry smttor vas 

also wore in this variety. 

2) Increase in ths level of phosphorus ferti l isation 

shoved beneficial effect on grovth contributory characters 



$1 

snott «• height, t i l lers» leaf nv»*>er *nd per ewit dry 

natter content. The plant height Increased significantly 

vith increasing levels of phosphorus fert i l lrat ion. d.1 

the yield contributory characters iwproved vith increasing 

leve l s of phosphorus fertilisation-.-thou^ not g^nHfcoan+î . 

3) Fitrogen application produced beneficial effects 

on the plant height, ntnbar of t i l lare , leaf nwber, 

leaftstea rati© nnd dry smttor peroentage* Tn general, 

al l these eharaeters had higher values due to increasing 

level® of nitrogen fert i l isat ion, increased levels of 

nitrogen ferti l isation significantly increased th© pi w t 

height, nu»ber of t i l l e r s , nunber of functional leaves* 

ffovover* leaf t stew ratio vaa not influenoed significantly. 

Similarly, the par cant dry matter vaa effected aifnifiea. 

ft tiff at 60 days, vhila differences vara nonsignificant 

at harvest* 

%) The variety, • local * produced tho highest green 

forage yield *nd dry w«tter yield i . e . l$t*9 e/ha and 

3^2® e/ha, respectively* -though not" <sigriK«ceoi+iy. 

5) The green forage yield ŴP dryji iffrofjsjjfrfl/hir 

increased aignifieantly vith inereaaing levels of 

phosphorus fert i l i sat ion. The stasiaus green forage yield 

of 165*9 o/ha and dry siatter yield of *5.8l o/ha vera 

obtained vith the application of 60 kg P^O-Zha, vhile 

alnlau* green forage yield of 13^.6 o/ha and dry stutter 

yield of 27.63 o/ha vera obtained in the control, i . e . 

0 kg P ^ / h a . 



sa 

6) fcierenssd Irvols of nitrogen fertilisation 

significantly increased the green fomge yield/ha «nd 

dry *t*tfcer yield/h*» Tho highest green forego yield of 

1®3«** ©yn*. «nd dry »*tter yield of ^8,91 o/h# *ere 

proaioed *ith the Application of 120 kg fr/h«v while -jh«-

lovest green forego yield of 100*2 o/ha end dry setter 

yield of 20.36 vere produced vith no nitrogen fertilisation* 

7) Varieties did not differ in eoneeniration of 

P̂ S* ««^ W in plant *t 60 days after sovlng* H harvest 

there v u more itptf&a of Jy5* as veil as nitrogen by 

local variety* It vas observed that the phosphorus and 

nitrogen concentration in plant «nd the uptake of P*,0* 

and W per hectare increased with the increase in *©se of 

phosphorus end nitrogen* 

S) The variety Tocal contained higher percentage of 
:w 

<>•• CMI-fl "^« '-' l'V- '•'- 4 " u " 

erode yrotoirT»" «nH# fibre, f lliMl wih* ^iisllwly, 

this variety prodtie#d atftrlsraB! crude protei* yield/ha**fto<^gV 

Ŷ pi*-stjnVTfSo variety • Parhhani • produced «i©re nitrogen* free 

extract »t 60 days, vhile variety • Kent • produced 

higtttr percentage of nltrogefwfree extract*. t»t harvest* 

9) Th# percentages of crude protein, nitrogen-frae 

extract end total ash Increased with increasing levels 

of phosphorus fertilisation, vhile crude fibre percentage 

decreased* with increasing levels of phosphorus fert i l i ­

zation* The crude protein yield/ha also increase* 

significantly with increased level of phosphorus 

ftpplication. 
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10) tins percentages of erode protein and total 

ash increased vith en eh increase in the level of nitrogen 

fert i l ization, while ©rude fibre percentage sand nitrogen-

free extract deere^sed vith the increase in the level of 

nitrogen fert i l isat ion. 

frost e l l above sw»*rlted points, It eetfld he 

concluded that al l varieties vere equally good in th#£r 

performances of growth tmS quality of green forage. 

Howev*rf oats variety » t.oeal • way be preferred for 

Mglwtr green forage yield and better nutritive value of 

foddor under 60 kg Pg0*/ha and 120 kg W/ha fert i l isat ion. 
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