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CHAPTRR T
IXIRODUCTION

The agricultural prosparity in Tndia 4s intimately
related to the health of enttle which depends on adequate
nutrition, Cattle in Indis . provide the prineipsl motive
pover in farming., The livestock population of Tndia is
the largest in the werld being 400 million herds of cnttle.
Tn M-harashtra, the eattle populstion is 26,4 m1llton:.:
The condition of this enormous eattle populstion is very
poor, ns the fodder resources of the eowntry n»re insufficient
for aven half the existing number, Purther, the esattle
population Ls also continuously incre~sing by geomstriosd
proportion, Tnadequate fodder results in poor heslth of
cattle. Fot only the fmerifinpouriaho&albut‘ the national
verlth and produetivity is =lso lowered,

Inspite of lrrge livestock populntion, no system-tie
attention 1s yet pald townrds their proper feeding, The
feeding 1s known to be poor, which is devoid of essentiel
nutrients, Animels are wmerely considersd sg scrvengers of
erop residues, Such s negleated feeding reflects on animal
he-1th and produetion too. The present livestock fpeding
is far from satisfectory to sustain optimum procuctien,
There 1s » genersl tendensy of using dry fodder of cereal

erop grovn in kharif or psbi senson.

t good feesing progr-mme should inelude green
fodder, in adcition %o dry fodder sn? eoncentr-tes, for
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gocd heelth and optimur produotion of the livestoek,
Howvever, limited smount of green fodder is available to
reet the requirementsof the lsrge number of enttle, With
the adeption of the poliey to develop hybdrid eattle for
high =ilk ment or wool production, the requiresent of green
fodder will be ever increasing.

¥ith the inecreasing demands for green fodder, the
cul tivation of Cats (Aven» gativs,1.) has been recommended
regently, Pesides deing a nutritious feed, 1t 4s very
leafy, profuse tillering ard quick growing, This mckes oats
suit-tle forrgze crop during winter months, »ith the verious
nivenitnges offered by onte, 1t 18 regrried g uvaeful yet
cherpest source of erude protein, oarbohydrates and -
pinerals in livestock feeding vrogrrere,

Cats en be used ~a green forrge, p-sture, hay or as
#3) ~ge.] Onts huve shown good promise in Yarth Tndis both
in mirture with berseem snd nlso ms n sole erop. The dairy
farmers in the state of ¥rharashtra have aleo reeently
rerliged the fmportmce of oests an? heve turmed to ity
uge on large scnle, Pver incresszing pressure of popul~tion
of both cattle md humsn being threstens food snd feen
supply in Tndin, The prodlerm of feed supply iz becoming
acute dsy by day, Thus, it is Inviting increased sttention
of regsesrch workers engsge® in forsge crops, Te efforts
require? have many fagets neeling onreful, yet thoughtful,
planning of resesreh for ineressing forege prosuction,
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[ona being n cerenl forsge, respond: fsvournbly
to the spplicstion of nitrogen fertilisers .nA the profu~
etion ns well ns nutritive value is further enhsneed vhen
supplimentes with phosphorua fertilig-tion, The oats are
adaptable to n 000l eclimnte which preveils in padl (winter)
season in Tndis, Tt requires cool, dry, clesr weather, This
helpe to encoursge tillering, ™y sunny days =nd cool
nights result in dev formation vhieh is very helpfull te
the erop. MOt mMd humid venther is harmfull =g ¢ |
mm;;gu rapld spresd of fungus Afsesses, |

o
U‘wﬁmmﬁmm t-1 evidences indferta that 1t i3 »n detter
feed for all livestock inclusive of mileh enttle mnd horses,
Tt 12, therefore, essenti~] to inere~se the forsge prosfustion
of oats, Oats require spproxim~tely 75 to 8% 4ays to reseh

firet eutting strge. 2 gener-l survey of the published
Jiterature indiestes very little informstion regsarding -
suiteble ont varfetey, its fertlliration and menaeement to
sustain high produetion. Praetically, no resesreh wvork 4s
reported in Mahsrashtr~ on the performsnce of éifferent
ont varieties under various levels of phosphorus =-nd
nitrogen rerunsm«m.]

The present inveatigstion was, therefore, mdertrken
to stuvdy the performmnce of 4ifferent varieties of onte(
under various levels of pﬁouphowa md nitroren fertiliration

and the effect of these on foresge production wnad its
nutritive value, The investigstion In this behnlf, was
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undertsken to snaver some of the prodlems in this arens
with the following cbjectivess

1. 70 select n sultadle ont veriety for high
fornge production,

2. 7o know the spproprinte levela of phosphorus
and n;m;m fortilisntion to sustein high
produc tion,

3. T assess the nutritive velue of the forage,
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CHAPT®R TT
RFYI¥Y OF LIT#RATIRE
Tt 18 generslly accepted that the ylelding B1lity
in = forage erop is 2 genetiasl charmcter, Towever, yviels

per unit arem osn be improved through proper msnagement
praetices under given sgroclim~tic conditiene, The
profuetion of quelity forage, therefore, is Basiorlly »
fungtion of suitsable varieties and mmingement practices
in relation to agroclimntic eonditions, The monsgement
practices inalude proper =nd adequate fertiligstion,
Rxperinentsl evidence in the forw of published litersture
pertaining to phosphorus and nitrogen fertilizetion on
yield snd nutritive velue of oat: varietpsis revieve? in
this ehapter.

Fornge orop verieties show vwide vari-tion mmwong
themgelves in yield =n2 nutritive value,

7ern (1963) reported in yield tri-le, with ten
verdeties of yellov sn® white osts for 6 yeers that average
yield of 70-77.% hkg ory matter per hectare ware obtrined
from all varieties,

¥ukund 9ingh et al- (196%) reported th-t the wintek
variety eontained a higher percentnge of nitrogen, potassiwm
and ¢aleium than Tubois and YeMnte at the first three
harveat dates,
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Fischke ot ol.(1968) reported that the protein
content snd smino neld composition of seven wvarieties of
oats ranged from 18,1 to 22,2 per cent.

Pal gt 81.(1970) reported highly signifiemnt
differences in ylelds betveen the varieties »nd the,found
that the phosphorus rich varieties grve the maximum yleld,
The aversge yleld of dry matter =nd erude protein in Tos
1/29 vere 73.9 and 3,63 guintals per hectare resvectively.

Rittler gt 51 .(1971) observed that six onte varieties
exhibited Mighly asignificmnt Aifferences in the length
of internodes,

Tivard gt al.(1971) observed the superiority of
Xent over Brunker nnd - showed that the Yent vrriety has
significently superior yielding adbility over "runker,

Saxers gt 81 .(1971) also noted that Went proved superior

in forsge production ylelding more than 607 quintals of
forage per hectsre as sgainst shout 450 quintsis per heotsre
by tvens bysantina,

2¢

> v"’ B f [ Lok &5
=Y.

¥ost sgronomic practices; perticulsrly regarding use
of fertilizers aim nt improving erop yield, "enetienlly

-

stable ¢rop varieties rre known to respond to fertiliger
appliienstion frvourasbly., Application of optimm level of
phosphatic fertilisers not only increnses the erop yield
but =ls0 improves the nutritive value of forsges,
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Curural gt gl (1966) shoved thet phosphorus influenced
the straw yield significantly,

Tomer end gingh (1967) observed thet forage yields
are much improved with the application of Wi ,8 kg phosphorus
per hectare,

Tomer (1969) showed thet yield potenti~]l as well ns
fresh veight per unit ares wvere wuch improve? with the
applicntion of 50 kg phosphorus per hectare, The improvement
in the yield with the appliention of phosphorus is possidly
due to bBetter utilization of nutrients from the soil owing
to grester root development,

Fovever, Tomer erd arora (1971) sheved that oats
vere lesst responsive to phosphorus sprlieation, Singh
2t al.(1972) mlso observed thet aspplicatien of phosphorus
814 not influence forage yields,

Purriel ef al (1951) reported that erude protein,
erude fat and minersl matter vere incressed vith each
incre=nge in the level of phosphorus fertilisatien,

Gurural ot al- (1966) reported that the phosphate
had no influence on gquality.

Porch gt ). (1968) concluded that phosphorus and
potrssium generslly reduced the erude. protein eontent of
grain slthough slight inere~ses were recoriet,
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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 beneficizl as yield, crude
protein, crude fat and mineral matter were increased and
carbohydretes were decreased. The nutritive ratio was also

narrowved down with the application of phosphorus.

3. Effect of nitrogen fertilizaotion on growth, yield
and nutritive value of oat fodder:

Most agronomic practices, particularly use of
fertilizers aim at improving crop yield. Apprlication of
optimum level of nitrogenous fertilizers not only increases
the crop yields but also normally hastens maturity and
improves the nutritive value of forages.

3.1 Effect of nitrogen fertiligzotion on growth and yield:

Frey =nd wWiggans (1957) reported thot nitrogen
applications tended to stimulate tiller growth rather than
the development of addition tillers.

Shands and Chapman (1961) reported that nitrogen is
the most important element as it incresses the vegetstive
growth and thus the yield of fodder.

~ Saxena (1962) found that nitrogen fertilization was
effective in increasing the number of leaves per plant.

Rai (1965) stated that nitrogen application increased
the growth in height and 3ry matter production.

Gururaj et al.(1966) stated that nitrogen application
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favournsbly influenced grovth -nd Jdevelopmental charsaters
such ~§ height, number of leaves »nd tillers,

Kdlwate (1967) observed that the numder of leaves
sn? aAry matter per pl=nt incrense® sigmifiently by
applic~tion of nitrogen upte 90 kg per heetsre,

Tomer and Singh (1967) reported that forage yields
are wueh improved with the sppifeation of W8 kg nitrogen
per heetere,

| Yoolani gt gl. (1968) concluded that increase? lewvel
of nitrogen 2t 60 kg per hectare incresse? the height =nd
4ry nntter per plant, bdut they odserves no response in
case of leaf number per plant,

ginha (1968) reported that grovth rna yleld of oat
ineressed consideradly as the “oses of nitrogen increased
from 0 to 120 kg . nitrogen per hectsre,

Torer (1969) showed that green forage yiel? weg
inproved with the applicetion of 9C kg nitrogen per heotare,

saxena gt gl- (1971) obdserved thet linesr forsge
resporise vas obtained upto 120 kg nitrogen ner hectere,
The aversge response o every 67 kg nitrogen applicstion
being about 99 quintals of forage per hectare,

singh gt al. (1972) reported that optirue Aose of
nitrozen for forage yield was 83 kg per heetere and for
moximum profit 4t vng 76 kg per hectare wvher three.fourth
nitrozen <“ose was aprifed at sowing snad one-fourth after
the first cut.
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Luostarinen {1973) reported that yleld vesponses to
nitrogen application from 20 to 120 kg per heotare wvere
rathey variable depending upon yesrs snd psrtieularly om
the extent of lodging.

3.2

a

Bart and Purton (1965) reported inerease in herhege
yield snd crude protein content vhereas decresse in erufe
fitre content vith inecreasirg levels of nitrogen,

" Bhen (1966) ohserved thet applicatien of nitrogen
aprreciably improved the yield =néd gquality of fodder,
fururaj et gl- (1966) reported that the quelity 4n respeet
of protein in grain -nd strav wrg fenroved hw the nitrogen
fertilisation.

Bokde (1968) reporte? that nitrogen rpplicstions
inerensed the totsl protein as vell as protein econtent 4n
fodder, He condluded that applied nitrogen vex wore effective
in inereasing the totel protein yleld rather than ineressing
the “ry matter,

cinha (1968) reported that the quality of oat
increnged congiderably ss the “ose of ritrogen inereansed
from 0 to 120 kg nitrogen por heotare,

Forch gt al- (1968) demonstrated that nitrogen wes
respongible for increnses in crude protein,

resal (1973) reporte” thet vith ineressed levels of
nitrocen fertilization, Gruds protein srd -sh content in
.for=7e incrense’ while crude fidbre »rd ritrocen.free

extr-et wore -“ecreaged,
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‘ Application of optimum levels of phosphatie and
nitrogeneous fertilizers is beneficinl for forsge erops
for increasing the yleld as well as nutritive velue of fodder,
Curura) gt gl. (1966) reporte that the application
of nitrogen fnvouradly influenced the grovwth -né develope

mnentsl cheracters. There was an incrense in orain yiels of
13%.9 per eent and 74,3 per ecent over eontrol by apnriiention
of 70 md 35 kg nitrogen per hectare respectively, T™e
respeetive increases in the yield of str-w vere 102,7 per
cent mnd 63,6 per eent, spplic-tion of phosphorus influenced
the streav yield, The quality in respeet to protein in gyasin
and str-v was improved by nitrogen, Similsrly, phosphorus
appPlication sugmented the phosphrte content,

Poreh gt al. (1968) reported thot nitrogen nd to »
lesser extent phosphorus were necessary for mayimum yield
of protein,

Tomer (1969) recommended 99 kg nitrogen =néd Y0 kg
phosphorus for maximue green fodder prodectien of ont,

singh et al. (1972) reported that the lawels of
nitrogen snd phosphorus and their timings of application
and their interaction influenced the yield of green and
ary fodder significantly.
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vxperiment to study the corparstive perforesmnes
of ont. (lyem-~ gative 7.) verietiss unter 4{fferent levels
of phosphoruas emnd nitrogen Tertilizeation ves condueted
during rabl season of 1973 in the "C™ dDloeok, fentrs)
Campus Yerm, Yehatma Phule ¥rishi Tidyapesth, Pehuri
{(¥aharashtra),
1.  Ixperiments] Jocstion i soi) i

The 201} under the eyperinsnts1 plot con he alegned
ug wedium Dleck, The toposranhy of the evparivent.l site
vags Tairly unifors snd levelle?, * e mrosite 2011 zmawnle
(0=} om fepth) was pawn frow the erpariments] plots
before soving for estimatinge wrchaniesl =n” chemien?
properties, The reszults of mee” niesl -nd shemiea) annlyses
of initi-] s0l1) swwple sre pPrezente? in "ahle l.
Table ] § Mechmniceal »n® chemicn»l cowmpositiom of s0id}

(0= om) frowm the erneriment-l plot.

#r.¥o. “Partiecul ors “Parcentage
")  Yechsnics] compostition

1. Coarse ssnd 7.0

2. Fine smnA 20,35

3. o1t 2,00

b, Mwy LU T

Ce Textur-l ol=ss May
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Jakle l (sontd.)
‘;’r.wo. Particulars Poreentage
") a]l_gompositior
b I Totel nitrogen 0,006
2e tvailetle ?205 1,003
e rynilable K0 0,016
b orgmie earben 070
€)  Qthers
1, PR 8,1
2e C 1 ¥ patio 15,22

Totsl nitrogen wes estimnted dy a wodified Yieldahlts
method (4,0,A.C. 1955). The available potassium wes estimated
by Yolk snd Troug' method (19%) and availadle phosphorus
by Olsen’s method (Olsen, 19%h), Orgsnie cerbon wes determined
by valky snd Moack tiration method (Piper, 1950), "™he roil
P vns detereined by Reckmann's M ase electro’e p” weter
(vrite, 1939).

Tt esn De seen from Tadle 1 thot the soil of the
experimental plots esn be texurally clegsed as clayey snd
1t wrp alightly alkalire in reasction,

2, Sinatic gonditions 3

Yohatea Phule Krishi Vidynpeeth (Campus' 1lies betveen

19° 471 warth to 19° 570 ¥orth 1atitude mna 7° 19 .enst



1%

longituse st sn altitude of =hout L9% to %569 metres
height 2bove the menn ses lavel,

Climntically, the rrea falls In the semienrid sud.
tropierl sone vith annual rainfall varying from 307 to
619 wr, the average being sbout 47% mw, The *istridution
of rain 13 er~tic yet low. The number of r-iny “ays vary
from 15 to 45 days in different yenrs, Most of the rainfall
is received through South Vest monsoons, The traet falls
in the rain shndowv sone on the esstern side of the
Western Chats,

Arnusl average waximum tempersture is ‘!8°'C‘, vith a
ronge of 33% to k3°c, snd the average winimuer terpersture
18 17°C vith a range of 3°C to 17°C, The sver-ge relative
hupidity in the morning 48 59 per eent -nd in the eveniny
is npproximately 35 per cent respectively, ‘groeclimaticslly,
this trnet comes wnder lov r~infall srd Ary recion with
frequently prevailing fr=rine condition,

In orddr to get clear ider shout the alimntie
oonditions prevailing during the period of experimentation,
the we~ther detn Obtained from meteorologic+l odservatory
situsnte st Mulanager are preasented in Table 2,

2 J h a)

The eropping history of the experirent-l plot in

Precee-ing three yesrs is given in Table 1,
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Jable 2 3 Yetecrologional dats recorded furing the cropping
period in the yesr 197374,

Hete e rmmee R R
Fo. HM- e Awys
vum oo

Qetober 1973,
ko 1-7 23.3 22,3 8.0 3
bl 8-1% 26,2 28,2 - -
W2 1521 23,2 22,1 18,0 1
h3 22-28 22,2 2.8 18,0 1

Hovexber 1973
My 29«4 23.6 17.3 - -
L] S«11  27.9 16,8 - -
W6 12«18 28,8 17.3 - -
h? 19-2% 27.9 16.8 - -
L8 26-2/12 28,8 15,7

Jegember 1972
W9 3-9 X%.2 17.% - -
50 10«16 23.6 16.0 - -
51 17-23 5.5 16.0 - -
52 MW W6 22,8 - -
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Jable 3.3 Cropping history ~f the experiments] plot,

Year Senson Crops grown Yeruring
1970-71 harif Tallow 41
hiTa ) | Jowar ril
197172 Yherit Fallow »1]
BRe¥l Jovwar fodder ril
1972473 Xhardif Jousr fodder i1
Redd Tallow 41
1973=M Xharif Moth 25 kg ¥y b0 kg Py0g
0 kz r?n por nare
Iodi Present investi. g per treatments
gntion,

It eould De seen from Tadble 3 thet sorshum was grown
a8 a general orop during the prabdl season of 197071 w4
197172 without nny of manures »nd fertilizers, Nefore
econducting the present investigation moth vas grown in
Xbaril sesson of 1973-74 the fertilirzer trestmert included
unifors spplication of 2% kg ¥, 40 kg PEOS md 20 kg ¥,0
per agre,

b  Ixparimentsl detofls

™he experimentrl degign was split plot, vith ¥%
treatnent eomdinations replicntesd four times, The comdinge
tions of three wnrieties -nd three phosphorus levels served
as main plot treatments, while the suhtrestmente consisted
of four levele of nitrogen fertilis~tion, The “etsils of
the factors »long vith the symbols used are ~iven in Table b,


http://ii.ii.iimi
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Jabla b i The deteils of the factors along with theiy

synbols,
Ao ¥atn Flot 3 Verieties (3)
Tarieties Srmbed_used
1) Kent \{)
2) Parbhend Vo
3} loeal ?3
Zhssphorus kg per hectsre (3)
1) 0 P
2) 30 Y
L) Py
B.  Subeplot - Nitrogen kg per hectare ()
1) 0 L
2) w0 Yy
3 & ¥,
hy 120 Ty

The gross =nd net plot sises vere H,00 x 3,00 ¥ ané
3.0 x 2.0 metres respectively. The evperiment lsyout plan
418 presented in Vg, 1
5. Ilsld gperations i

The schedule of various ocul turs) operstions earried
out in the experimental plet 1a riven in Tahle %,
6. Jeeds snd wing g

The sowing vas done on 10«1041973 using 100 kg of
seeds per hectere at 25 om »part,
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Indle 5 1 Sehedule of oulturel operations,

fr.¥o, TFleld operation Trequency Time of opmt!;
1 Fleughing p 3 29-9-197%
2  Herroving 1 2-10-19071
3 Collection of studdbles 1 1101973
3 1 ayout 1 S=10«197%
5 Opening of chmels mnd l 7=10«1971
mending of plots
6 spplicntion of fertiligers 1 ¢ dassl Aoge of
potaasiur at 3" kp
per ha, through
wuri-te of potngh
wvee given to nll
rlets, Fhospherus
me nitrogen ferti.
lizer vere given np
per treatments just
before sowing,
?7 owving 1 10101973
8 cap )iing 1 20101972
Top dresging 1 he11+1973
10 teeding 2 1-11.107%
26.11-197%
11 mrraying of 0,02¢ molathion 2 W10=1971
15-11.197%

12 Tarvesting 1 24 .12+197%




7.

Potassium was suprlied through suri-te of potash
smalysing 60 per cent K0 nm n Doanl dose nt Lhe rete of
30 kg F?o/ha. gingle superphosphrte mnalysing sivteen per
cent P205 wag used as s source of phosphorus. The urea
mmalysing b5 per cent nitrogen wns use? ss a souree of
nitrogen, The full 4ose of phosphorus »nd half dose of
nitrogen vre applied ar per the treatments at the tive of
sowing, The remaining half dose of nitrogen wsaz spplied pse
per the treatments st 25 days sfter soving, The fertiligers
vere evenly dAistriduted over the plof gurfsee vith hand .nd
pixed in the 501) bWy rake just before sowing,
8.

The ettack of Jassids vas noticed 15 dAays after
sowving, The erop wns sprayed vith 0,02¢ malsthion to control
the pegt, V0 other pest or Sisense was obrmarved on the erop,
In gemersl, the ecrop vas healthy,
9.  Qbasrvations i
The effects 0f various treatments on yie’4 and growvth

contribhuting charreters of the crop were stuiied, The
folleoving observations vere recoried st three st-pes ns
per €he Jetails given delow,
Steges 3 1) W days after soving,

2) 60 Azys after soving,

3) At the time of harvesting 1.e. 8% Anys

after sowing,



9.1

The total nusber of the functional leaves were recordted
at 3 steges. Only green -nd heslthy leavag\f::&;wt!.
9.2 Xlant beight 3

The height of the plant was measure® in em fyrom the
brge of ster et the sol) surface upto the drge of the last
fully developed lesf on main stem,
9.3 Eumber of tillers per plemt i

The total numder of tillers were recorde? at two
stages, newwely 3 60 days after soving and at the time of
harvest,
Dol

Tor leafister rntio, five plants from each trestmert
vere selegted., The leaves vere sepsrated frow the stem, The
leavez ~n# stems vere veighe” separrtely, ™he lenfratem
retia vas caleculrnted Dy the formule riven below @

f
t1esfi1Sten rotio = W

9.5 JIxy patter yield i
Plant samples veighing 90 g vere taken fro= esch

trentment, 60 days nrfter sowing snd were preserved., The
ssmples were 1nitially sumadried followed by oven Arying
at 65° 2 2°C in m ot rir oven. The aried swrles were
veighed, The procedure was repested til)l the eonstmnt
veight ueg obtsined, The ssmples weighing Soﬁ,wm token
frop easch treertment at the tire of harvest ana the vy
matter vas ecatim-ted,



s §

10.  Harvesting ¢

The erop vas hervested vhen it reache? 50 per cent
flovering stage as Jjudge? by visuel observation, The preen
forage wes weighes immedintely after harvest and the yields
of net plote vere recorded in kg,

Lhepleal studles 3

It 48 essential t0 knov the nutritive velue of foddey
by analysing it into various components, "he semples taken
for ary motter stulies vere utilisge’ for chemienl snalyses,
The ssmples were ground ¢to0 100 mesh povder in = Willey »111,
Avout W0 g of representative s-mple . - from the poviere
aaterisl wrs preserved in  guitably labells# plastie bage,
The grom? swmples of respective treatments frowm A{fferent
replicestions vere composited. The composited s-yples for
each treatment at 60 days mnd at harvest stages, wvere
analysed in duplieate for nitrogen, phosphorus, erude fibre
and total minersls.

a) JTotal nitrogen

Tt vas deterwined by micro-Fieldahl s wethod
(R.0,*.Cay 2955).

R) Prosphorus i

The phosphorus vas determined in sn aYiquwot of the
tri-nalid extract by wmersuring in intensity of the vsnsstoe.
phosphd « BOlybdnte., Yellow colour which vas estimnted s
p Dercentrge transmission by spectronie-20, usins dlue
£41ter ndjusted at 420 mM (Iagkson, 10%8). |
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L 4 udie
1. Sxude protein i

Titrogen percentage estimsted dy piore.¥lslshal
pethod (A.0.A.Cey 195%) wns multiplied by 6,25 to obtain
per aeent erude protein contert in the forage, |
24 Crude fidre was ‘etermined by the method as
deseribad in 4,0.4,C. (19%%),
3. Ietal ash '

7otal ash vas determined sgcor’ing o the wethod
desaribe’ in A.0,A.C, (19%%).
b,  Zther extrect

The ether extraet sralysiqs does not give » pood
estim-tfon snd energy of fats, (Messi, 197%). "herefore,
this snalysis wrs made On one composite sample, This value
vas used for determination of the nitrogen « free extract
for eseh semples from treatment,
Se Kitrogen={ree exirsots :

This was calculated Dy Aifference. Tt weg enloul ~tes
by substracting the sum of ¢rude protein, ether extreoet,
erude fibre and ash from 100,

gtatistien]l snalysis of dela was done by the standnrd
statisties] method of * iplysis of varisnce " In order to
asoerinin vhether the observed trestment effects wvere ma!:
or discernidle from the ch-noe effects, The ' ™ull hypothesis
vas testes Dy 'P' test of sipnifiemnce. The appropri-te
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stander? error (£.%¥. for esch fegtor was worked out,
Vherever the test revesled significmnee of ‘frentment
effects, to compsre two trestment means the eritieal
aifference (C,D,) at 5« level of prodability was worked
out, Suitsble graphiesl 1llustrations of these data have
been presented at appropri-~te places,
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CrAPTER TV
FYPFRIMRETAL PINOINAS

The experiventsl findings regarding the effect of
different varieties of osats, leveds of phosphorus snd
nitrogen on the growth characters, yield eontriduting
eharacters, green snd dry forsge vields mmd chemiesl
cowposition of forage at harvest sre presented in this
chapter,

1. Eent population at harvest

The final plmnt population per squsre metre recoried
gt the time of harveat is presented in Tedle 6,

It vould he seen from the Aate 4n Tabhle 6 that the
zesn plant population at harvest vag L00,2 plwts per
squnre metre. The plant population vasz not signifiemmtly
influenced by sny of the factors under study,

2.  Orowth studles i

The bio-metric observations resorded on wvarious plent
grovth characters ineluding plant height, numbder of tillers,
numder of functional leaves per plant, leafistem ratio -né
dry satter production sre presmted hereunder:

2.1 Rant helght 3

The data in respect of plant height at vericus gtages
of grovth as affected by different trestments sre presented
in Tadle 7 and graphicslly depicted in ¥Yig, 2,

Tt is evident from Table 7 and Pig, 2 that the memn
height incrensed with sdvaneins crop maturity, The mesn
Plant height at 30 days wes 7,78 om vhich ul timetely
inere-~sed to Bh. %2 om at hervest,
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Jffect of vorietiess

rata in Tadle 7 shov that A1 fferences in the wesn
height of various ont varieties were gtatistie-lly none
significant, This vwas odbzerved at ol1) the crop grovth stages,
J2ffect of phosphorus g

Pata in Table 7 show that the *ifferent levels of
phosphorus fertiliszation 414 not affect simificmntly the
mean Plant height at 30 mnd 60 days of crop grovth, Mowever,
the: plant height ot hrrvest was simifiemmtly influenced
by phosphorus applicstion. T genersl, the plant height
incrensed with esch inere-se in the level of phosprorus
fertilisstion, The phosphorus fertilization at 60 kg P?n’/hn
produced a maximum plant height of 88,27 en followed by W
and 0 kg P.‘,o’/ba. applieation of W kg P,O,/ha increase”
the plant height over O kg P?oslha. but 1t was on par vith ,
60 kg F‘?Qg/ha level,
Xffect of nitrogen

Yitrogen fertilization ineresged the mesn plant
height signifiemmtly over no nitrogen st all gtapges of orop
grovth (Teble 7)., Applicstion of 120 kg ¥/ha resulted in
waximun plant height at al) the stapes of erop rrovth, Yash
inerement of nitrogen signifie=ntly incre~sed the plsnt heiecht,
2.2 JMwmber of tillers per plont s

The data regerding number of tillers per plant »»
affected by different trentments nre presented in Tadle 8,
The data revesl that the mesr numders of tillers per plant

at 60 days and at harvest “”‘np‘\:v " (BRARY 51 respectively,

i

il

TOO532

+ A * N
toArTy IR
3 B A
- ANy



Table 6 ; ¥ean plant populstion per squsre metre »t
harvest ss influenced by varieties, levels

of phosphorus snd nitrogen,

Trentzents Plent popul ntion at harvest
1) Yarieties
1) Xent L0o.0
41) Parbhmnt %90.3
111) toen bhor,3
't test "3030
s, 2 ¢ 0.7
C-?\ nt 5’ -
2) Phoephorus kg/ha
1Yy © k00,3
11) % W0o,.2
114) 60 Loo.2
1Pt test ¥ el
8' EO t 003’7
C. P, nt 5‘ -
3) Eitrogen kg/Ma.
b B + ) %00,3
11) &0 00,1
111) & %00,2
iv)l20 !’00-3
Pt test Y.8,
w2 7.L1%
Ce Do nt 5‘ -
General meen %00,2

¥,8 = Fot signifieant,
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Jadle 7 1 Mean height of plant in em +»f wvarious steges
of crop growth, as affeated by Aifferent

treatments,
Treatments -2 TRTTTT
1) Ysrieties
1) ¥ent 7.28 .k B85,6%
111) Toenl 7. 39 ?’0” &‘0?
P test ”080 -"cso FOQO
a.w, 0,062 0,390 1,82
CeDe nt 5@ - - -
2) Phogphorus kg/ha. |
1) © ?2.27 25.52 79,29
11) 0 7.2 25,38 85,60
114) 60 7.62 2%.71 8rR,»7
Pt test ’:”.5. v.9, ”18‘&'
g.r, 2 0.062 0.39% 1,82
C.De 8t 5¢ - - Se 325
3) Eitrogen kg/hs
1) © 6.2% 17,33 61,%
11) bo 717 A0 78,M
111) 8o 7.5% 27.% 90,19
P Lent > ¥4 T edgt: gt
fe® 2 0.,10° 0,81 0,900
Coe at 5< 0.303 1.35? ?¢78§
flenersl mean 7.38 25,87 84,k

gigt. = gignifiesnt v.,8, = Yot signifieant
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Iffect of verietles i

Tedle 8 shows thot there vere no signifiesnt &1 ffere.
nces smong the varieties in respeat of numbher of t1llers
per plant, This indientes th-t the numder of tillers per
plant in o1 the vmjietin were the sare snd that these
varieties 214 not d;ﬂ‘ar from each other in tillering =hility,
Jffect of phosphorus g

*able 8 shows th-t mesn numder of tillers Per plant
vag not affected significantly dy phesphorus fertilisgn-
tion =t both the crop grovth stnges,
Zffect of nitrogen i

Table 8 indicrtes thnt there were no simifiesnt
differences mrong the nitrogen fertiliretion levels In
influeneing the nusber of tillers at 0 dnys, although the
number of tillers tended to increase with esch ineresse in
the level of nitrogen fertilization, *t hsrvest, sppliention
of 120 kg ¥/he increased the number of tillers sigmifiecsntly
over the other nitrogen fertilizstion levels, The numder
of tillers per plent increased from L, 6L vitl; no nitrogen
to 6.7 with 120 kg of N/hs,
2,3

T™e date relating to function-! leaves per plwnt ot
various strges of crop grovth ag afecated Yy wvarious
treatments sre riven in Table 9,
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Table 8 1 Mesn number of tillers per plant at 60 Aays anA
at harvest ss affected hy Al fferent treatrents,

Treatments St herve
1) Xarieties
1) Xent LN %.5%
11) Pardhsnd 2,61 b2
111) loesl 3089 50%
17t test Ve % LS.
g.x & 0.09% 0.17M
CeDe nt 5" - -
2) Fhogphorus kg/ha
1Y © 3,62 e 19
i1) 3.7% T.h8
111) 60 1,82 5.6%
P test v, %, v, 8,
a.w, 0,093 0,191
CeDe nt ;g - -
3) Eitrogen kg/ha
) 0 3.% 4,64
11) w0 268 %33
111) 8o .92 e 76
iv)120 L,027 6.1
P tegt A et. etgt.
8.%, & 0.121 0,147
C.D. at 5¢ 0, Y0 GRS LY
General mesn 270 S M

Sigt, = signifiomt Y.8% = Yot signifiemnt
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Tt ig evident from Tabhle 9 that the number of fNmetional
lesves per plant incressed vith sadvsneing crop grovth upte
60 dnys vhen the number of mean maximum funetional Jeaves
per plant was 15,6, Thereafter, ther- wag Aecresse in the
number of functional leaves per pl-nt presumadly Aue to
drying of lover leaves vith the cesse=tion of vegetetive
grovwth snd degining of reproductive grovth phase,
Iffect of verieties t

Tt is odserved from Tahle 9 thet there were no
significeant differences in the numdber of fumctional leaves
per plant “ue to various vsrieties =t #11 the stages of
the crop growth.

Effegt of phogphorus §

. Tt 48 clear from Tadble O that effects of the Tevels
of phosphorus fertiliszation or lesf number per plmnt were
not signifiesnt, though sn incrersing trend with esch
inerense in the level of phosphorus ~ppliestion s
discernidle.

Effect of nitrogen i

Nata in Table 9 indicate thet the number of functional
leaves per plant vas sipnific-ntly affeeted dy nitrogenous
fertilization, The differences in this charecter vere
significant at all the three satapges of prowth vig, at 0
days, at 60 days and at harvest,

The number of fimetional leaves war not sffected by
%0 kg ¥/he dut 1t vag increased significertly by FO =nd 120
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Jable 9 3 Yesn functional leaves per plant =t various
stages of crop grovth oz «offected by A{fferent

treatreents,
Treatments ‘MMﬁB}TM: Farvest)
1) Yarjeties ‘
1) vent 1.99 15, 3% 12,18
’.1) Parbdhani 1'9’ 1“093 12072
111) toenl 2.1 16,138 14,10
Pt test .8 ¥.0, ﬂo”c
e Vs : 001’6 9.3‘*’* 0060"
Dy at 5( - - -
2) Yhosphorus kg/hs
1) 0 2000 15017 12.99
11) 2.10 15,46 12310
111) 60 2.12 16.02 12,90
1P tent v.9, Y% APYN
aw 0.1%  0,%L 0,604
CeVe at 5‘ - - -
3) Ritrogen kg/ha,
1) 0 1.821 11,69 9,72
11) W0 1.97 LW, | 17,h2
111) & 2,22 16.61 14,22
iv)120 2.1 19,1 16,96
P! test gt pigt. i g%,
e & 0.068 0,628 0,87
GoD. at 5‘ 00192 1079’ ’0"68
Genersl wesn 2.07 15,.%6 13,13

¥.8 = ¥ot signifiemnt algt, = “ignifiosnt
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kg ¥/ha, anéd the Aifferences in the l-tter two “levels of
nitrogen wvere not signifiemnt,

The number of functionsl lenves at 60 Aays vere
significsntly incrensed vith emch fncresse in the level
of nitrogen., The differences in the mmbder of funetionasl
leaves nt harvest were not signifieant for L0 mnad £0 kg
¥/ha end for 80 snd 120 kg X/ha theugh applieation of
nitrogen, in general ineressed the number of funetionsl
leaves over no nitrogen treatment,

o4 Leaf t Stem ratio 4

The data in respect of lenfrster retio at various
stages of orop growth as affected by A fferent treastments
are presented in Tahle 10.

Tt vould de seen fromw the Anta in Tahle 10 thet the
Jenfiastem reotio vwas maximmm during early erop erovth stages
amd 1t Secrense’ with the stvsneing mrturity. The lesfistem
ratio decrensed from 1,63 at 0 Aays to 0,92 at harvest,
Zffeck of varieties i

Tate in Table 10 shov that the leafistem retios vere
affected dHy various treatments signifiemntly at n11 orep
growth stages except at harvest, Oatne variety \!’Bf‘reenl)
angd vz (Parbdhani) wvere significantly hetter than the
variety vl(nnt) at 30 days. ‘owever, ot 60 days onts
varieties V,(Parthsni) and v, (Xent) vere better than the
veriety ‘!3 (1ocnl), At maturity, lesfister ratios wvere not
signifiesntly different. Yovever, the oats variety vl (Yent)
producesd higher leafistem ratio than the other varieties,



33

Table 10 3 Vesn lenf @ stem ratio at various stares of
erop grovth, as sffecte? hw 4{fferent trestments,

»
Trestments — e R YRt

1) Yarjeties
1) Kent 1,98 1.7 1.12
14) Perbdhani 1,68 1,66 0,78
114) toend 1,67 1,27  0,°%
'P! test gt rgt w8,
8.% < 0.009 0,017 0,108
Gy nt 857 0.026 0,050 -
2) Ihosphorus kg/he,
1) 0 1.52 1,39 0,73
11) 1,6% 1.2 0,92
114) 60 1.72 1,k 1,00
'Y test pigt. Y v, e,
R, 2 0.009 0,017 0,057
CeDe “at 54 G.B?ﬁ - -
3) pitrogen kg/ha
1) © 1.53  1.27 0.%7
14) Wo 1.57 1.0 0,90
141) 80 1.6 1.4 0,9
iw)120 1,80 1.5 0.97
P test sigt. SMgt. w8,
g.r, 0,01  0,0%% 0,057
CeDe =t " 09039 00069 -
Generr) mesn 1,63 1.b2 0,92

Sigt. = fMmifient Yoy ® Yot simifiemt
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Xffect of phosphorus

Tt 18 evident from Table 10 thet the phospherus
spplication at 60 kg P,O0g/ha increrse? the leafistem ratio,
at 30 days, significeantly over 0 to %0 kg P?o.;/ha. The
effect of phosphorus on leafistem ratic with advencing
maturity 44id not produce signifieant *Ifferences,
Zffect of nitrogen i

Table 10 shows that the effect of Aifferent levels of
nitrogen on the leafistem retio of plant vas found to de
significsnt only at 30 days snd 60 Anys after soving while
there wag no significent difference at harvest, teafistem
ratio at 30 days =nd 60 deys wrs significantly inecressed with
ench increment of nitrogen. Yitrogen fertilization at 120 kg
F/ha significantly incressed the leafister ratio over other
levels at Doth the erop grovth stapes,

3. Dry metter production i
3.1 Iry matter percentege 3

The data regarding “ry matter par eent as ~ffedted W
different treatments are presented 4n Table 11,

Data in Table 1)1 reveal that the percentare of Ary
matter incressed wvith the increase in the maturity of crop.
It incressed from 16,01 per cent at 60 Adays to 21.09 per
cent at harvest,

Jffect of varieties;

Table 11 shovs that ont variety A (Xent) vas zimia

ficantly superior over variety s (10ca)) as far ns Ary
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JIadle 11 g Mesn percentage of Ary mstiter at 60 dnys mnd ot
harvest as affected by 41fferent treatments.

Treataents ——al‘—’m%—-—“— =¥ =y
1) Yerieties
1) ¥t 16.%2 19, 7N
41) Parbhant 16,0k 20,9%
411) loead 1%.66 22,40
et tent gt et
B ¥, : (1% L5 ) N, %92
c.n, at 59 0ho2 1.5%5%
2) Phogphorus kg/he
) o° 15,92 20,69
14) 30 15,28 2,11
111) 60 16,11 n,.46
rY test X . - N
s.7, 2 0.1%% 0.%32
CeDe nt 5*« - -
3) ritrogen kg/ha,
Y 0 1%.28 20,133
11) W 15,h% 2a.m
111) 80 16,41 21.b6
ivii2o 160“ 271.%
7 test algt. L
Row, 2 0,150 0h12
c.n, nt S¢ RS -
Genernsl meen 16,01 71.00

sigt, = fignificent,

W,8, = Yot sigrifliomt,
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matter pereentege ot 60 Adays was econcerned, bHut 1t vas on
per vith variety Vv, (Parbheni), ™e o»t: variety Ya (toeal)
contained significantly higher Ary matter »t hamit than
the other varieties,
Zffect of phosphorus

It 48 clear from Teble 11 thet there vere no signifi.
cant aAifferences due to phosphorus fertiligation in respect
of ary wntter per cent at doth the stages of crop growth,
though incresne in 4ry matter content vwith inerense in
levels of phosphorus fertilization wes *4peernihle,
2ffect of nitrogen

Table 11 shows that the incresse in the levels of
nitrogen fertilization sipnifiomtly ineressed the dry wmatter
per cent at 60 days of crop growth, hut the levals of
nitrogen 414 not profuce signifie-nt 21fferences at harvest,
The 4ry matter percentage in plants ' a3 highest at doth
stages of grovwth with 170 kg N/ ha,
3.2 Dry matter yield:

Matn regerding 4Ary mattor yisl® per hactare a2
af fected by different trestoents sre presented in TaWe 12
an? grephieally Jdepieted in ™ipg, 3,

Table 12 shows that the mesn Ary matter yiel® of onte
vas 32,11 q per hectare,
Effect of verdeties ;

Table 1? shows that the 4Ary matier yield was not
gignificantly Influenced hy verious varieties, ™e laesl
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Jable 12 3 Meen yie;vg l?f ﬁg’ Batter =& harvest in
p €C
qn:mtals% ns affected by Aifferent trestments,

Treatments Veent yield of dry matter g/l
1) Yarieties
1) Fent 20.91
41) Parbhani 12:1%
17 test ®.8,
g.®, 2 1,201
Ginl ﬂt 5( -
1y o 27.62
11) 30 19,90
1141y 60 .0
'PY test eigt.
Soxm, & 1.2
coﬂ- ﬂt 54 3;63
3) Eitrogen kg/ha
Y o 20, 3%
11) 4o 33
4114) 80 W M
1"1& 1809’.
P teost fMgt.
Be ¥y t IQOﬁ
CeNe nt 5" 209’5
General memn 22.11

figt. = Mmifient % = Yot gsinificeant
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variety VS’ produced the mariwum 4y motier of W ,28 g/ha
»s compared to other two varieties,
Effect of phosphorus i

A reference to Tedle 12 revesls that the dry watter
yield inoreased significantly due to phosphorus fertilisze.
tion, The phosphorus fertiligstion ot 0 kg P,ﬂsl'hn level
produced significantly higher Ary metter ylel? over no
phosphorus trestment, The difference in 4ry meotter yieols
due to 30 kg mnd 60 kg P:,Os/ha vas howvever not significemt,
Xffect of nitrogen

™e dats 4n Table 12 indicate thet the nitrogen
application significantly inerensed the dry metter yleld of
oats with inerease in the level of nitrogen fertilisation,
except with incrense fyom 4O kg to 80 kg ¥/ha, ™e Inerense
in 4ary matter yield with 120 kg ¥/ha over 0 kg ¥/ha vas of
the order of 90 per cent, being 18,91 and 20,1 g/ha
respectively,
Jnteraction effects

The data in Tadble 13 revenl thrt the effeet of
intersotion betveen varieties Y phosdhorus was foumd ¢to be
significant, The highest 4dry matter yvield of 19,12 g/he
vas observed in ont. variety v, (¥ent) et 60 kg PO/ hn,
while lovest dry metter yield of 25,25 g/ha was produced
by the ssme variely with no phosphorus fertilisation, The
oat varieties responded to phdosphorus fertiligetion
differently. At O kg chslhn veriety v (10enl) produged
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Tadle 13 3 Yesn 4ry matter yield at harvest in quintale,
ags affected by varieties v phosphorus
fertiligation intersction,

Varieties _Immgzgs keg/hs Yean

1) Fent 25.17 19,12 29.9
41) Parbheni 26.89 16,59 1%.03 32,1%
ai) 1ocel w.” %’,Q ‘!‘5.’0 7".?3

Beners] Besh .63 L2 ) .0y .11
8,%, & for VP : 2,1%

C.Ds at 5¢ for VP 1t b,32%

Trable 1k 3 Mesn dry matter yield at horvest in quintals pet hecte
ng affected dy phosphorus ¥ nitrogen fertilization,

1) 0 16,65 29.81 W, 92 1,12 27.6%
11y 2 19,95 W66 5. B2 MO, Y 32,90
111) 60 2,48 %8 P ,h3 4S5 W, n

Cenersl mesn 20,3 M4 WA W, N .11

B ¥e : for MW 3 1.821
C.T‘. at 5‘ for X !sz
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signifioantly higher 2ry matter yleld than the other twe
varieties, 2t 30 kg pgﬁ’/hﬂ” verieties ¥, (Parbheni) and
v3 (1009l) were on par =and produce? simmifiemntly higher
dry matter yleld than ¥, (Xent). Fovever, st 60 kg Pgn.j/ha,
v (Zent) was superior to A (Parbheni) Hut on par with Va
(Locsl) in dry matter yield, "

Data in Tadle 1k show that the effect of phosphorus
Y nitrogen intersection wss gigmnifiemt, The highest Ary
natter yield of 15,51 q/ha was obtaine? with the gonhination
ef P, (6C kg onslha) level of phosphorus =né ¥y (120 kg
r/ha) level of nitrogen, wvhile lovest Ary watter yield of
16,65 q/ha produged by the corbination of I Fo (0 kg P,0yc/hn)
level of phosphorus and ¥o (0 kg ¥/ha) level of nitrogen
fertilization,

The data in Tehle 14 further revesl that the require.
ment of phosphorus to dring ahout the similsr smownt of
ary matter yiel? vass higher in the shsence of nitregen, hut
1t vng lover vith incresse in the level of nitrogen, Thus,
phosphorus snd nitrogen have complementsry effeet In
producing the 4ry matter yleld of 0ats, T™e effect of nitrogen
on dry matter yleld vas enharced by phesphorus,
b, Sresn forsge yield

rats perteining to rreer forsge yield 1n gquintals/ha
a8 nffected by Aifferert trestments ~re presentel {n Todle
1% sn? graphieally shown in Tig, 4,

The data reveal that the mesn rreen forage yield
vag 152,0 ¢/hin under the conditions of this experiment,
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Iable 1% 1 Yemn ﬂa&ﬁharh&m forage »t harvest in
eG
qﬁintah\/u af'fected hy ~ifferent treatments,

Treatments Masn yield of green forege 4/
1) Yarjetics
11) Pardhani 1%51.9
114) t1o0al 152, 9
‘FY test Y.q,
Re T t ng
CeDs at ’( -
2) Inosphorus kg/he
1) o 13,6
11) % 155.%
111) 60 165.9
P! test gt,
Be Re t 2.500
Coelh at 5‘9,' 7.&
3) Eitrogen kg/ha,
1) © 100,2
41) W0 156,9
111) & 167.%
ivii20 1830“
T teet Met,
S Re : 1,9%0
.y at 57 LIRS

eners) mean

1%2.0

gigt. = gignifieant.

o
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Iffeoat of varjeties i

Pats (Table 15) 4n respeet of green forsge yield/ha
indicate that green forage yield wag not signi Mle-ntly
effected due to Aifferent verieties, "he wern yield of green
forasge veried from 1%1,.2 q/ha in csge of variety Yent to
152,9 ¢/ha for 1oesl variety,
Iffect of phogphorus 3

Teble 15 shows thnt ineressirg the levels of
phosphorus fertilization significently ineressed the green
foresge yield, The phosphorus appliection st 60 kg 7'2“5’“”
vas signifieantly superior over the cther levels of
phosphorus fertilization, and the phosphorus applieation
at 30 kg P.‘,o;/ha vns superior to 0 kg Pzesfha in produeing
green forage yield,
Effect of nitrogen s

Table 15 revesls that the sreen forage yield/ha vas
signifiently influenced by differe~t levels of nitropen
fertilisation, Trch inerement of nitrogen produced signifi.
eantly higher yield of green forare over that profuce? Yy
the next lower level of nitrogen, T™e mariwum green forage
vield of 1834 g/ha vas odtrine? by ~pplicstion of 120 ke
¥/ha, vhich was signifiemtly hetter than 811 other leyels
of nitrogen,
Interagiion effeots

Tt i5 evident from Table 16 thet the sffect of
intersction Detween varieties Y phosphorus vas signifiesnt,
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Iable 16 i Mesn green forage yleld st hervest in quintels/ b
se affected by varieties « phosphorus fertili.
gation interaetion,

1) Xent 13%0.8 1%1,0 ifr.8 1%1.2

11) Pardhani 132.9 164,11 1%8.9 1%1.9

114) Toeal 1%0,1 161.3 157.3% 1%2.9
General mean 13,6 1%%.9% - 16%.9 152,0 -

e Fe : for ¥P t '4"33
r.t. at 57 for vP: 8,7,

Ishle 17 1 Mean green forage yield =t harvest in quintals/ )y
88 affected by phosphorus ¥ nitrogen fertilien.
tion interaction,

11) 30 2101.3 162,9 1697 187,9 15%.9
111) 6o 115.0 165, 178,6 204, 9 16%,.9

Genershk mean 00,2 1%6.9 16?.’ 183-‘* 1%2,0

B Fo : for PN | 3.88
CoeTe at 5’ for ™ 1 7080
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In the aase of the varieties x phosphorus intaraction, the
eombinstion V, (Kent) mnd P, (60 kg P,0g/Ra) level procuced
the highest green forsge yield of 181,8 g/he, While lowest
green forage yield of 130,8 g/Ma vas produee’ by the variety
v (RXent) at Po (O kg Pzn.;/ha) level, Variety Xent hng
responded to phosphorus applicetion upto 60 kg ”205"”*
level, Fowvever, varietics Perbheni snd Toeal have responded
upto 30 kg P?os/ha level only.

Table 17 shows that the phosphorus » nitrogen
intersetion produced highest green forsge yield of 204,9
¢/ha ot sthc combination of P, (60 kg 9965»/\33 level of
phozphorus and !3 (120 kg ¥/ha) level of nitrogen, wvhile
loweat green forage yield of 84,71 q/ha prosuged hy the
combination of Po (0 kg P,0./ha) snd Yo (© kg ¥F/ha) level
of nitrogen, Thus the data in Table 17 reve-ls thet the
effect of nitrogen fertiligation 1a enhsneed in the presendce
of phosphorus fertilisetion,

S

T™ita regarding the phosphorus coneentration in the
plant as affected by 4ifferent trestments sre presented in
Table 18, Nate wvere not statisticelly snalyned, Hence the
inferences vere 4rswn frow mesn values,

"he data in respect of phosphorus concentration 4in
the plant indicate that the mean phosphorus soneentration
of 0,638 was recorded at 60 dsys after sowing, At harvest
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Table 18 3 Mean per cent concentratien of phesphorus in
plant at 60 days snd at harvest ag affected by
different trestments,

Treatuents
1) Yarjetles
1) Kent 0.643  0,7%
14) Parbhent 0,63 0,75
141) loesl 0.636 0,9
1) o 0.55%  0.6%
i) X 0.632 0.7%9
113) 60 0,730  0.829
3) Jitresen kg/ha,
1)y o Osbin 0, 71%
11) W 0.626 0,73
115) 6o 0.686 0,752
iv) 120 0.666 0,782

fenersl mesn 0.6138 0, 7%6
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(8% “ays after soving )} the phosphorus eontent in plant
ineressed to 0,746,
Zffegt of verieties i
~ Teta in Tedle 18 shows thet the phosphorus eoncentrae

tion in the oat verieties did not very to » large extent,
However, the 1oeal variety was found to be slightly hipgher
in phosphorus eontent as comprared to other two varieties
at harvest,
Zffect of phosphorus 3

tata 1n Teble 18 indicate that with the ineresse iIn
levsl of phosphorus aprlicntion there was incresse {n the
coneentration of phosphorus in plants at both the crop
grovih asteges,
Iffsgt of nitrogen 3

It ean be observed from the dsts in Trble 18 that
with the increase in the level of nitrogen from 0 to 120
kg ¥/ha, there vas inoreese in the eoncentretion of nitrogen
from 0,61% to 0,666 per eent md from 0.715 to 0,782 per eent
at 60 days after sowing snd at harvest respectively,
5e2

The date pertaining te wmesn upt-ke of phosphorus, in
kg/hay, as affected by Aifferent troateents =re presented
in Table 19, Nate were not statistically snalyged, The
inferences vere bHnsed on mesn values,

A reference to Table 1O infdentes that the upt-ke of

phosphorus incressed from 15,51 at 60 “ays to 23,96 kg/ha
at harvest,



W7

Jakle 19 & Mesn uptake of phosphorus in kg per hectare =t
60 days mnd at harvest ns affeected by Affferent

treatments,
Trectaents
1) Iaxisties
1) Xent 1%5.7% 22,25
14) Parbhani 15.52 2%.9%
111) lLoeal 15.28 25,68
) o 12,06 18,50
11) 15.3% A,01
114) 60 19.13 29,%
3) Zitrogen Xkg/ha,
4y o 9.3 14,56
11) W 6.1 2o 18
111) & 18,02 26,70
iv) 120 18,7 W.12

Genersl mesn 15.%51 23.%
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Xifect.of yorieties o

The data in Table 19 clearly indiente that there vere
very negligikie - Aifferences smong the varieties in respest
of upteke of phosphorus at 60 days of erop growth, vhile
the differences were more at harvest, The v-riety v, (tocel)
vas found to remove maximum phosphorus thsn smy other variety
at harvest,

Elfeat of phosphorus ¢

Tete In Table 19 shov that the inecrersing levels of
phosphorus application helped to increasse the upteke of
phoaphorus by the crep at both the crop growth stages,

reta in Teble 19 oclearly indieate that the ineressing
dose of nitrogen incressed the upteke of phosphorus at beth
the orop grovth stages, At 60 days after sowing, the ineresse
in phosphorus upteke wes only upte 80 kg FM application
wvhile at harvest, there wvas increase in phocphorus uptake
aven Yy incressing dese of nitrogen from 80 %o 120 k¢ W/ihe,
5.3

Tata regarding the pereentage of nitrogen in the plmmt
as affected Dy different treatments are given in Tadle 20,
Data were not snalysed statisticelly snd the inferences
wvere drawn fror wesn values,

The data reven]l that the memn nitrogen per gent st
60 days after soving vas 2.572 mnd was deerensed to 2,177
at §5 Jeys after sowing (i,e, at harvest),
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Iable 20 3 Wean percentage of nitrogen in plant at 60
days mnd at harvest as affeoted Y Mfforent
treatments,

—— B

AN

1) Jaxieties
1) Kent 2.572 2,171
41) Pardheni 2.572 2:.179
113) leesl 2,573 2,183
2) Ihesphorus kg/ha,
iy o 2,556 2,008
1) »© 2,573 2.2
144) 60 2,%8¢ 2,28
3) Eitpogen ke/ha,
1) o 2,173 1,90
11) W0 2:272  2,00h
141) 8o 2.5% 2,050
iv) 120 3252 2,697

R

Aeneral memn 2,472 2,177
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Effect of verieties
nate In Tadle 20 show that the variety '0'3 (Loeel) vas

found to have slightly more nitrogen per cent at beth the
stages of corop grovth vhile the wvariety "'1 (Xent) was
observed 0 contain alightly lowest nitrogen per cent at

both the stages of erop growth, Towever, 1t soul4 he observed
from Tsble 20 that there vere very little Aifferences

among the varietles in respect of per eent nitrogen econtain.
ed in the plant,

Pata 4n Table 20 show that the phosphorus concentrae
tion 4n plant incressed progressively with incresses level
of nitregen application at doth the orop grovth steges,
Zffeck of pitrogen )

Tates in Teble 20 indiente that the pereentage of
nitrogen in plente inerease” with the inorersed level of
nitrogen application from 0 ¢ 120 kg ¥/he nt doth the
oerop grovth steges,

5.4 Uptske of nitrogen i

reta regarding the uptske of nitrogen by the erep,
in kg/hs ag affected by 24fferent treatmants sre presented
in Table 21, The deta vere not statistieally snalysed and
the inferences vere drswn frow wean values,

A glanee at the data would reveal theat the uptske of
nitrogen incressed frow 62,46 kg at 60 days nfter soving
to 69,9 kg/he at harvest,
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_‘:M_; Mesn uptske of nitrogen in kg per hectare st
60 dayz and at harvest as affeeted by 4ifferent
treatuents, |

———

frestucnts —s - A ey

M

1) Xoxjetles
1) Xent 62,99 6L, M
44) Perbhsni 62,68 70,06
114) Toenl 61.73 74, 83
2) Ihesphorus ke/ha
1) © $%.63 $5.13
11) 2 63.21 74480
111) 60 68,56 79.90
3) Iiiregen ke/ha,
i) o n.9?7 39.01
11) b0 57.06 61, 33
111) 8o 71.41 71.93
iv) 120 89.%1 103,60

-

Gener»! masn 62,46 69,.%
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Ef{ont of varieties 3
rata in Table 21 show that the maxiwum upteke of

62499 kg/ha nitrogen was observed in variety ¥ (Yent) at
60 deys of crop growth vhile wminimum upteke of 61.73 kg/ha
nitrogen vas found in variety ?3 (Tocrl) at 60 days sfter
soving, Fowvever, maximum upteke of 74,83 kg/hn nitrogen was

observed in variety v3 (toenl) at harveat, ‘hide winimum
uptake of 64,9 kg/ha nitrogen uas ohbsarve? in variety vy
(Xent) a2t harvest,

The date in Table 21 shov thnt the ineressed Aose of
nitrogen spplicetion from O to 60 kg Pae.;ﬂm ineressed the
uptake of phosphorus progressively at both the erop growth
stages,

Effagt of nitrogen |

ratas in Table 21 indicerte thet vith the incresse in
nitrogen level from 0 to 120 kg ¥/ha there was progressive
inererse in nitrogen uptake at Yoth the arop growvth stages,
It sy b8 pointed out that there vas sbout threefold ineresse
in nitrogen uptske by incressing the 2ose of nitrogen frow
0 to 120 kg ¥/he,

6, JXutritive velue

Futritive velue of fodder generslly depends upon
erude protein, ocrude fidbre, totel ash and nitrogen free
extraet content of the forage.
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6.1 Crude pretein i
Crude protein is sn importent constituent determining

the nutritive vselue of fodder, hence crufe protein content
in ost fodder as affecte? by different treotments wap
estinated, The dats pertsining to crude protein content snd
total uptake of erude protein st harvest arve riven In Tabdle
22 and 23, respeetively, =nfd graphioslly shown 4in Pig, %,
The dnte were not statisticslly mnalysed sn® the iInfepences
vere 4drswn frow the mean values,

The data in respeet of erude protein (Tadle 22)
reveal that the highest erufde protein content of 16,00 per
oent was recorded at 60 days crop grovth vhigh decressed to
13,61 per cent at harvest.

Z{Segt of verieties i

Tadle 22 shovs that the per eent erude protein contents
in ont varieties V, (Kent) mnd V, (Parbhani) were lover
than the variety v3 (Local) at both the stages of orep
grovth, althogh the differences were swaller in wagnitude,
ZiLeet of rhogphorvs o

Teable 22 shows that the crude proteir sontent in oats
inerensed froe 1%,98 per cent to 16,18 per eent vhen 60 kg
P,_,ﬂ;ﬂ\a wae applied than when no phosphorus was applied,

At hervest, these veluee were 12,95 per cert snd 14,28 per
cent for 0 snd 60 kg Pgasfha, respectively,

Ffesk of nitrogen i
The data in Table 22 indicates that inereasing levels
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JIable 22 3 Vesn percentage of orude protein in plant »t
60 days after sowing =n® at harveat as affected
by different trestments,

- -
Treatzents “M"%ﬁ‘
1) Jopieties
1) Xent 16.08 13.57
$1) Parbhani 16.08 13,62
111) 10eal 16,09 13,6%
1 o 1%.98 12,5%
11) ¥ 16,08 14,01
414) 60 16.18 1%,28
3) Eitregen ka/ha,
1) o 13.%9 12,03
22) W 14,20 12,3%
113) ¢&o 16.22 12,87
iv) 120 20.33 16,9

General mesn 16.08 13.61
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of nitrogen fertilization progressively incressed the erufe
protein content in oat: plmmt at 60 days. Novever, the
differences in crude proteir content at h-rvest vere emnller
in magnitude upto 80 kg ¥/ha were appitciohlc at 120 kg
¥/ha level,
6.2 Crude protein yield s
Data pertaining to crude protein yield in qa/ha ne
affeated by different treatments sre presentesd In Tadle 23,
A glsnce at the “ata revesls that the weesn corude
protein yield was 4,49 q/ha,

Table 23 shows that the highest erude protein yield
of 4L.,7% q/hna vas produced in variety s (Toenl) followed
by 4,54 q/ha in v, (Pardbhani), 4,19 g/ha in v (Fent),
The differences in crude protein yleld wvere however,
statistionlly nonesignifiomt,

rata in Table 23 indieste thet 1ineressing the level

of phoaphorus fertilisation (ncressed the orude protein
yield, The 4ifference dbetveen 0 kg nd 30 kg onﬁﬁ" vag
simifiesnt but thet betveen 30 kg snd 60 kg Pznglha wag
non-gigmificent,
Rffeet of nitrogen

| Table 23 shovs that the spplicsation »f 120 kg %/ha
sirnifiesntly increersed the ecrude protein yield/M» over
other levels under investigation, Mowvever, the A1 fference
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Table 23 t Yean yield of crude protein in quintals per
hectare at harvest ar affected by A fferent

treatments,
Treateents Crude protein yleld
1) Ixpleties
1) Kent k19
11) Parbhand hoth
144) toenl %, 7%
Pt test Yol
g7 2 0,188
Cuae nt 5* -
2) Ihpsphorvs kg/he
i) o .08
11) L2
144) 60 519
tp! test eiet,
goms 2 0,188
C-I’o ﬂt ’! OOM
3) Jisxegen kg/ba,
1) o 2.48
11) %o by 20
112) &0 L 98 1.
iv) 120 6.7
P! test Agt,
3.?0 3 Q.m
CoDs nt 5S¢ 0,830
feners] mesn Lk

slgt. = Simifieant, Nele = Yot sipnificomnt,
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between 40 kg snd 80 kg ¥/ha levels was nonegignifiomnt snd
difference between 0 kg = 4O kg ¥/ha ves significant,
6.3 Grude fibre s

Tata in reapect of erude fibre content »t harvest
as Influenced by different treatments are presented in
Table 2b snd graphierlly shown in Tig. 6. *he deta vere not
statigtionlly snalysed snd the infarences vers 4rswn on the
besis of mean values,

A reference to Tadle 24 indicates that the eruvde
fidre econtent of ont forage at harvest inereased from 28,80
per cent, st 60 Aays, to 30.70 per cent, at harvest,
Table 2+ shows that the crude fidre content was the
highest in oat. variety VB (locel) and vag the lovest in
variety vz (Pardhani), at both the growth strges,

JLLegt of phogphorus g
Nets in Table 24 show that incrensing the level of

phosphorus fertilization substmtinally decrensed the erude
fitre content of oant forage, at both the egrovth stages,
Zffeqt of nitrogen

Table 24 ghowe thet the erude Pfibre aontent of ont
forage Aecreased vith incresse in the levels of nitrogen
fertilization at both the growth stages.
6.%  Total agh g

Tats regarding totnl ash content of eat forage an
affected by aifferent treatments are pregented in Table 2%,
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Iable 24 3 Vesn percentage of erude fibre at 60 days
after soving snd at harvest ss influvenced by
aifferent treatments,

» p
Treatrents —-Bam'-—% 1 T

1) Jarietien
1) Yent 28,10 29,90
11) Parbthani 27.10 30,80
111) Local 20,70 n,60
2) Ihosphorus kg/hs
1) o 29,8 N,9%
11) 28.9%0 30,60
111) 60 27.80 29,90
3) Jisrogen kg/ha,
1Y 0 11,10 32,60
11) W 30,50 7,5%0
111) 8o 28, %0 0,30
iv) 120 2,20 28,40

Genersl mesn 28,80 W, 70
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Ishle 29 3 Wesn pereentage of total ash in oat fodder at
60 Anys after soving snd at harvest, as affeated
by different treatments,

T
Trestaents B I A G AT

1) Yaxieties
1) ¥ent 6,%0 b0
41) Pardhani 6,70 4,%0
111) loem) 6.60 L, 0o
2) Ihasphorus kg/ha,
H o 6.30 %20
11) 6.50 L, 90
114) 60 6.80 Ted0
3) Eitrogen kg/ha, .
1) o 6.20 k.10
11) W0 6.50 Lobo
114) 8o 6,70 %10
iv) 120 700 560

Cenersl mesn 6,80 L, 80
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The “ate were not statistically snalysed snd the Inferences
vere dreswn from mean values,

A reference to Tehle 25 indieates thet the mesn total
ash content vas 6,60 per eent sna? 4,80 per cent at 60 dnys

and at harvest, respectively,

Iffegt of varieties

Total ash content was the highest in variety v:a
(Parbheni) being 6,70 per caent e was the lowest in
variety V, (¥ent) being 6,50 per cent, ot 60 days vhile
totnl agh content ves the higheat In variety V, (Yent)
baing 4,90 per cent »nd the Towest in veriety v, ( Parbhani)
being 4,70 per cent, at harvest (Table %),

Xflect of phosphorus g

The data in Tadle 25 indicate that the inereasing the
levels of phosphorus fertiligzation increase® the totel ash
content of ont forage at doth the grovth ast=ges,

Zifegt of nitrogen

Tt 45 evident from dats in Tehle 2% that the total
ash content of oat forage inecressed vith esgh increcgse in
the level of phosphorus fertilization at both the grovth
strres,

6.5 Xitrogen-free gxtract :-

rata regarding the contert of nitrogenefree sytre-et
in ont forsge ns affagted by different trectwmente are
given in Tsble 26, The dats were not atatistienlly snnalyged

m4 the inferences vere Arswn from resn v-lues,
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Iable 26 t Mesn percentage of nitrogen free extract in
ont fodder at 60 days after soving snd at
harvest as n=ffected by A{fferent treatments,

Trestments R e

1) Yapieties 3
1) Emt hh,%52 ®n, 23
41) Perdhant Ly, 32 ho L8
114) Toen L.n LB, %8
1) o 242 ho,02
11) 30 42,72 49,09
141) 60 L5.12 49,95
3) Jitrogen kg/ba
1) © Lk, 50425
1) w0 Lk,00 50.23
114) 8o 43,79 49,57
iv) 120 42,67 L7.69

Genersl mean b3, 88 L9 h2
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The datn in respeet of nitrogen-free extraet reveal
that the highest content of nitrogen.fres extrset in oot
forage was observed at harvest,

Rffsgt of yerieties s

The dota in Trble 26 indicate that the osts veriety
Vl (Xent) snalysed the highest for nitrogen free extrest
at harvest vhile the voriety V, (Parbhani) snalyse? the
paximus per cent nitrogen-free extraset at 60 Anys.
Zffeqt of phogphorue ¢

Tata in Table 26 shov that the persentage of nitrogen-
free axtract content in oat forege inerense? with each
higher levels of phosphorus fertilization =t hoth the
grovth stnges.

Effeet of nitrogen 3

The data from Teble 26 reveal that incressing levels
of nitrogen—fertilization decreased the per cent nitrogen.
free extract content in ont forage st hoth the grovth
stoges,
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CRAPTRR V

b sayom

The results of the current investigation reported

in the previous chepter sre diszcusses in this chapter,
1.

2 reference to Tehle 1 indicates thnt the soil of
the experimentsl plot weg elayey In texturs vith fairly
optimm suprly of nitrogen, available phosphorus snd
avsilabl @ potash,

The oat. crop wss sown on 10th Oecteder, 1973, The
mesn Beyimum temperature during the entire growth perdod
ranged from 22,2°C to 34,6°C while the mem miniwue
temperature renged from 15.7°¢ to 28,2°%c.

It 18 evident from 'i‘aﬁlc 6 thet the plant popul otion
st harvest on sn aver-ge ves 400,2 per squsre wetre, The
effeet of different treatments on plsnt populstion was
found to be nonsignific-nt indieating wniferm plent
popuiation at harvest,

In order to get »n iden about the genersl performsnce
of the,nts" erop under f01l snd envirormental conaditions
of Rehuri, the geners]l merns of the importert srowth, yield
contributory eh-recters green for~ge yiel® m»rd mutritive
v~lue of forasge wvere stutied, The Anta In “~hle 7 show: that
the o=t/ plant attrined the mesn msximum height of 84,12 em
at horvest, Tt had, on an sver~ge %.51 tillers at hervest
(Table 8)., Tadle 9 shows that the fimetional leaf mimbder
per plant was found to be 15,56 at 60 days uwhich wns “ecrense4
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to 13.33, st harvest. The leafrstem rotic and percentage
of 4ary matter at harvest was 0,92 sn2? 21,09, respectively
(Table 10 end 11). Yt vould he observe? from the Pable 12
that the mesn yield of Ary matter vas 312,11 g/Mn, "shle 1%
indicrtes that the oversl) memn vield of green forsge vas
192,0 g¢/ha.

It 18 evident fror Table 18 thst the per cent
coneentration of phosphorus in plant at harvest on on
average vas 0,746 per eent, The dnta In Tadble 19 show that
the uptske of phosphorus inereased from 15,51 kg/he at 60
days to 23.96 kg/ha at harvest, Table 20 shows that the wesn
percentage of nitrogen in plant 60 Jdays after soving ves
2,572 snd vnp decrensed to 2,177 at hervest, Tt 1s evident
from Tadle 21 that the upteke of nitrogen ineresses’ from
62,46 at 60 days after sowing to 69,9 Xkg/Ma at harvest,

The dnte in reaspect of crule protein (Table 22)
show that the crude protein per cent at harvast was 113,61,
The date In Table 23 indiente thnat the mesn erude protein
yield/he vas 4,49, Table 24 4n respect of erute fibre shows
that the memn per cent of cructe filre at harvest was 30,7,
The d=ta pregented in Tedle 29 show that the maximum content
of total ash of 6,60 per cent was observed at 60 days, The
dats in respect of nitrogen<free extraet (Tahle 26) show
that the nitrogen.free extreet per cent at harvest vag 49,69,
2.  Effeot of varjeties s

It was obgerved frow Tble 7 that the osts veriety.
Tocal, attained mrximum height of 86,02 om, though the
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varieties showed non-signifiemnt differences in respect
of height,

The ata pertaining to mean numder of tillers per
plant (Table 8) revealed that the verieties 414 not Aiffer
significantly in respect of tillers per plant dbut Asta
elearly indieate that the ont. variety Yoeal produced
maximan number of tillers, such as, 5,56 tillers per plant,
GCenerslly, the apicel meristem is responsidle :for line ar
growth,

The data presented in Trble 9 show thet the variety
lLoesl produced maximum number of funectional leaves per
plant st 60 days, 1.e. 16.38 followed by the veriety Kent
and Parbhani, The differences in the numder of functional
lesves per plant due to different verieties were non-signi.
ficant at all the grovwth stages, At harvest, the mesn number
of funetional leaves decressed due to dArying of lower leaves
as » regult of senescence.

The data in respect of ms&%“;m retio (Table 10)
shov significant differences among the varieties »t 0
days snd at 60 days. Veriety Parabhani produced signifie-ntly
higher leafistem ratfos of 1.68 snd 1,66 st 30 days and 60
days, respectively. The leafister ratio of 1,12 was produced
dy tha oat- variety Xent, vhich wasg not sigrificantly

different at harvest from those of other two vearieties,
It would be obgerved from Table 10 that the lesfistem ratio
decrensed with the advsneed stage of crop growth, This %a»
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due to the reduced mumber of functional lesves per plant,
with the advymnced growth the mesn mumber of functional
lenves decrensed due to drying of lover lerves as a result
of senescence, The ratic might have also been lowvered due
to trenslocation of photosynthute from lesves to stem,

pignificant differences rmong the varieties in
respect of Ary matter content at 60 Aays sn? =t harvest
vere obgerved, The variety loeal produced maximum Ary
matter of 22,40 per cent, followed by the varieties Parbhent
vith 20,95 per cent,and Fent, vith 19,91 per cent of ry
matter, The higher dry matter content resulted in more 4ry
matter yield/nhs,

The variety local produced maximum ~ry metter vield
of W28 g/ha, Variety Xent produced 29,91 g/ha snd Parbhant
32.,1% q/hea of Ary matter yield, This 18 becsuse of the
variety 1ooal had maxizum 4ry matter sontent of 22,40 per
eent pap compared to variety Yent with 19,9 per cent md
Parbhani; wvith 20,95 per cent.

Table 13 shows theat the wvariety Yent produced highest
yield of 39,12 ¢/ha &ry metter vith the sprifestion of 60
kg P0g/ha vhile 1t produced lowest yleld of 25.25 g/hn with
the syrlieation of O kg P,oglha. This 4is probably beosuse
variety Kent's requirerent of phosphorus 4s higher and 4¢
suffers at lov level of phosphorus and responds bdetter st
high levels, Vheress the requirement of phosphorus of oat
variety 10cal 18 small ag would be seen from the relntively
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betier response at no phosphorus level,

In the ense of phosphorus x nitrogen interaetion
( Table 1h) the highest Ary metter yield of W5,.%1 q/ha wae
obeerved vith the eomdbination of 60 kg ?,asnm ma 120 kg
¥/ha while lovest yield of 16,65 g/hn was @hserved at the
combin-~tion of 0 kg P,0g/he and O kg W/ha, The data (Table 14)
shows that the sppliention of 60 kg P,Qslha ma 120 kg
¥/ha wes in proper dDalmnece,

¥Fitrogen snd phosphorus are complewentary to engh
other, The requirement of one ias wore with the supply of
the other nutrient., The response to nitrogen incressed vith
the increase in the level of phosphorus. Tt 1z well estebli.
shed faet that phosphorus stimuletes root sevelopeent,
Retter root development 1 essential with the inererse in
the level of nitrogen fertilization to meet the inerensed
demenid for woisture snd nutrients with the incressed
vegetative growth favoured by nitrogen, With lover »vailsahility
of phosphorus, the root development would hmmper snd the
resporise to higher level of nitrogen fertilirz-tion would %Y
1limites, Thus, nitrogen and phosphorus dehsve eowplementary
to eagh other Yy snffecting above ground and wnderground
development of plents, respectively,

The Aats in respect of greer fornge yvield (Table 1%)
shovws non.significewmt Aifferences smong varieties. T™e dats
(Table 1%) shows that the variety Toesl preduced green
forage yield of 152,9 q/ha followved by 151,2 and 151,2 q/ha
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in the variety Parbhani mnd ¥ent respectively, This indiestes
that the varieties do not differ wuch from eseh other inm
thelr genetic mpke up vhich 1z reflected in their performmmee
under the set of conditions of this experiment, at least,

In the case of varieties x phosphorus intersetion
(Tsble 16) the variety Yent produced higheat green for=ge
yield of 181,8 g/he with the application of 60 kg P,ﬁ,/ha
wvhile lovest green forage ‘vield of 130.8 g/he was produced
at 0 kg Pé),/hm ™iz might de Decause of higher require~
zent ns wvell as better assimilation of phosphorus by the
variety Xent,

The datz in respeet of phosphorus r nitrogen intern.
ction {(Table 17) indiente th-t highest green forage yield
of 20b,9 g/ha, wes produced hy the combination of 60 kg
Py0g/hs and 120 kg ¥/ha vhile lovest gresn forsge yield of
8k, 31 g/Ma was produced by the combination of 0 kg ?zﬂsﬁm
md 0 Xg ¥/ha, Table 17 inAteate that the sppliention of
69 kg ?:,Oslha snd 120 kg ¥/ he vns proper for “ighest green
forage production, The dala regording green forage yield
and Ary matter yield are in agreepent with anch other np
far as the responses to nitrogen =nd phosphorus fertilizstion
to onts are concerned,

In all the growth contridutory ch-regters the oat
variety locel vas found to de superior over those of Yent
snd Parbthani,
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The data in Tables 18, 19, 20 snd 21 show that at
60 days after sowing, varieties did not differ very wuch in
phosphorus and nitrogen concentration in plant, Fowever, st
harvest, local variety appesred to contain more phosphorus
and nitrogen ns compared to other varieties,

The data in respect of crude protein (Table 22) show:
that the variety locsl contained slightly higherferude protein
of 16,09 per cent then the varieties Xent =nd Parbdhani,
containing 16,08 per cent of crude protein at 60 days,

Table 22 clearly indicate that the per cent erude protein
decreased from 16,08 to 13,61 with advaneing maturity of
crop. In case of variety local the per cent erude protein
decreased from 16,09 to 13,65 while it was decrensed from
16,08 to 13,57 in case of Kent and 16,08 to 13.62 in case

of Parbhani, This is beceuse of more concentration of
nitrogen was obgerved in the plant at 60 days snd the
nitrogen concentration was decreased at 1dter stages, This
indieates that the uptake of nitrogen by o:ta was neglégidle
after 60 days growth stage., The reduction in the percentage
of crude protein after this stage could be attributed to

the attenuation effeet dus to continued addition of photosyn-
thate by the active leaves even after 60 days, Tata in Table
1] suprorts this statement =3 could be seen by shout 30 per
cent incrense in the dry matter of oats “uring perieod from
60 to 85 days. Table 23 gshows that the variety Toeal produced
maximum yield of 4,75 q/ha crude protein, The minimum yield



70

of 4,19 g/he crude protein ves observed in the veriety
Kent, The higher nitrogen concentration in plant is
responsible for higher erude protein eontent snd higher

dry matter yield 4s responsitle for higher protein yielda/ha.

The datas pertsining to mesn perecentage of crude
fivre (Talle 24) indic-te that mesn crude fidre in the
plant at 60 days snd at harvest was highest in the onts
variety 1oeal »s compared to other varieties,

The dsta presented in Table 2% reve-led thet the
variety toenl eontained higher totrl nsh, 6,60 per cent,
while the voriety Yent containe4 lower smowmt of total ash
f1.0s 5,50 per cent, at 60 days, Table 2% shows thet the per
cent total ash Aeorensed from 6,60 to 4,80 vith sdvaneing
paturity of crop. This reduction 4n the tot-1 ssh content
in oats from 69 days to 8Y days satage of grovth may be
ettriduted to relatively reduce? uptake of minerals hy the
plent after heading stage snd continued sddition of eardohy-
drates due to Photosynthetic activity, The dabs regarting
the nitrogen.free extract (Tadle 26) shows Lhat the memn
percentage of nitrogen.free extraet, in generesl, showe4
higher vealues 50,23 in the variety Yent while lover wvalues
48,55 were observed in the variaty Toeak, at harvest,
Muwilnrly, at 60 days the veriety Parbthani showed higher
values 45,32 vhile the variety Toesl showe lover valuesg b1, 81

Tt vas thus odserved thet in cat. variety Voerl,
the eoneentration of erude protein ard orude fihre eontent
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showed higher values ageinat lover percentage of nitrogen.
free extrsot than other varieties,
kI

The data presented in Teble 7 indigste that the
plant height incrernsed vith ench increnrsed level of phosphorus
fertilipation at 30, 60 days and at harvest, ‘pplicstion of
60 ke ?Qoslha profuced maximum height (88,27 em) while
ninisw height (79,29 om) ves produced with no phosphorus
fertilization, Fhosphorus s sn essentinl elament for plasnta,
In the sbsence of rhosphorus the rgrowth of the reots gots
umuslly stnted vhich, in turn after:the shoot growth,
Therefore, the plmt‘height ves higher at 60 kg Pzaslha
level as compared to the height »t no phosphorus fertiligstion,

The dntr in respect of tillers per plant (Tadle BY
clearly shov: that there vas non-signifiemnt A fference
among the different levels of phosphorus fertilisstion,
Table 8 shows that the number of tillers per plsnt ineressed
vith increased dose of phosphorus fertiliseotion at doth the
grovth stages, The paximum number of 5,65 tillers vas
observed at 60 kg P.L,O’/ba level vhile winimum number of
5.39 tillers vas recorded at 0 kg P,oslha;, level, tpniicntion
of phosphorus is dmneficinl for root “Aevelopment, ™e ¢o
the Yest root development plant 1g able to absord wore
nutrients, Therefore, there is r004 grovth of plsnt mné
ultinately vore num™er of tillers sre protuecet by the plant,
as tillering 1s a funetion of nutfient status In the plent,
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The date 1ir respect of number of fmetionsl leaves
{Table 9) indicate thst there vag none-significmmt 24 ference
srong the different levels of phosphorus fertilisstion,
Table 9 showz that the number of leave per plsnt incrensed
vith inereased level of phosphorus fertiligetion at 30 mé
60 days of crop grovth vhile 1t vas decreased at harvest
due to drying of lower lenves as a result of ssmesecence,

The higher numdber of leaves (16,02) wns recoried st 60 kg
Pzaslha level vhile lover number of lenves (15,17) was
recorfed at 0 kg P,0s/ha nt 60 days, Phosphorus is closely
related to cell division snd Aevelopment, T the ease of 60
g Pgeglha level, there is more sbsorption of phosphorus by
the plents wvhich mey be responsidle for hetter cell 2ivision
vhieh presumedbly resul ted in higher number of leaves,

The dete in respect of leafistem retio (Tedle 10)
revesl that there weg gignifiommt Al fference, ot I days,
due to different levels of phosphorus fertiligstion, while
the differences vere non-sipnificsnt at labger stages, T
wvould be odserve! from the Tadble 10 that the leafrstem retio
#1deerensed vith the advmneing crop grovth, This is “ue te
recuetion in the number of functional leaves per plant at
1nter stage of growth, The highest 1,09 lenfirstem ratic wns
observed at 60 kg Pzt\;/hm 1avel vhile lovest 0,73 leafratew
ratio ves recorded at 0 kg oniﬂ"’ level, ™iz fmplies that
the senescence of leaves vas delsyed by phosphorus fertili.
sation,
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The date pertsining to mesn percentege of Jry mstier
(Table 11) shov that the per ecent 4dry watter incressed with
ineressed dose of phosphorus applieation ss well as advence-
uent in maturity of the crop. The maximm 4ry matter content
of 21,08 per cent was observed »t 60 kg Panslha Tevel wvhile
the minimum dry metter content of 20,60 per cent - wasn
observed at 0 kg P,O;/hn level, These findinge esn also de
ddsonssed in line vith those for leafistem ratio. One couls
visuelise this effect of phosphorus as 1t is resporsible
for ront development and thus for the develorment of shoots
and ultimately for d4dry matter prodfucttion,

Table 12 also shows that the dry matter yleld/ha
incrensed vith incrense? level of phosphorus fertiligation,
The dry wmatter y1eld increased from 27,63 q/ha ¢to 35,81 g/hna,
gimilar trend was also observed in respeet of green forage
yield/ha (Table 15), These results were in comfirmity with
those obtained by Tomer snd Singh (1967) s Tomer (1969),
Table 1% shows that green foresge yleld inerensed from
13,6 g/he to 165,9 q/ha, Vvith increased { ~ to 30 kg P?ﬁy/hq)
level of phosphorus fertiligation,

The 4sta in Tadbles 18, 10, 20 sand 71 showed that
the phosphorus concentration in plant and the upt-ke of
phosphorus inereassed with the inerease in the level of
phosphorus froe 0 to 60 kg ??eslha. Mmilarly vith the inorense
in the dose of nitregen frow 0 to 120 kg ¥/ha, nitrogen
conaentration in plant and the uptake of nitrogen nlgo incresses
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Data pertaining to mesn percentage of orute protein
mnd erude protein yield/ha (Table 22 sn” 23) shov. that
inereased level of phosphorus applicetion helped to enhmnee
the erude protein content as well as protein viela/ha,
Bimilar results vere slso reporter by Burriel gt a1 (1991)
md Tomer (1969), Tadhle 22 clesrly insigstes thet highest
erufte protein of 16,18 per cent vas observe? at 60 kg o/
ha level at 60 days of erop grovth, vhile 1t Aecrensed upto
14,28 per cent at harvest, £imilarly, highest 15,92 per
emnt crude protein was Trecorded at 60 deys =t O kg ergﬁm.
and 1t ‘ecrensed to 12,55 per cent at harvest, Table 21
showe thet the maxisue yield of 5,19 ¢g/ha orude protein vag
observed st 60 kg onslhn level mn” minimue yield of 3 LR
q/ba vas observe” at 0 kg r??oslhu level. Tadle 24 shows
that the mesn cruds fidbre content Aecremse? with inereape
in the level of phosphorus fertilization at hHoth the stages
of oerop growth, Table 24 clearly indicstes that the meriewm
pereent of 29.80 crude fidbre vwas ohserved at 60 deys ot 0 kg
Panslha level dr 1t incressed upto 1,90 per eent, nt the
game level, at harvest, Uwilerly, miniwue orudte fidre
content of 27,80 par cent wns odbserved ot 60 Anys at 60 kg
Pzﬂslha level mnd 1t inerensed uptc 29,90 per cent, at the
same level, »t harvest, The datr in respect of mean pereent.
age of total ash (Tadle 25) clesrly in“fente that the mesn
percentage of total ash Smma:;ed vith eneh inereasge in
the level of phosphorus, Similar results ore 2lso reported
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by murriel gt sl (1991) snd Tomer (1969), Tadle 21 indicrtes
thet the higher percentage of 6,80 of total rsh wns
odserved at 60 kg onslhn level vhile leess peveentege of
6.0 total ash was observed at 0 kg ?zosﬁm level, =t 60
dayse Similarly, at harvest, highest per ecent of 5,40 of
total ssh was found at 60 kg P,0g/ha sn¢ lovest per cent
of h,20 of totrl ash wes found at O kg Pgoslha level, The
dats in respeet of mem percentage of nitrogen.free extraet
(Trble 26) show that the nitrogen-free ertraet ineressged
vith eneh increment of phosphorus fertilisstion, The
nitrogen-free extreot increased from 42,02 to ho,9Y incrense
in levels of phoasphorus fertiliration from " to 60 kg rﬁ,ﬁ,/ha.

The oversll effect of phosphorus appliestion eould
be judged on the chemical composition of the plwnt, Tt wnp
odserved that with incrense in the phosphorus level there
wag fmprovement in the nutritive vnlue of fodder, These
studies clearly shovw th-t phosphorus fertilization not only
inproved the grovth, yield contridutory charseters and yield
but alse improved the nutritive velue of green forage as
judged by cruide protein, crude fidre, ash, nitrogen.free
extraet content,
o  Zffegt of nitrogen i

Yt would be observed from Table 7 that the plant
height gave significent response to nitroren fertilise.
tion in »ll the stages of crop grovth, Table 7 inficates
that the plant height incressed simificoantly vith eash
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inerease in the dose of ritrogen application, fprliention
of 120 kg ¥/ha producesd maximm height of 106,7 om at hervest,
thile minimum plant height of 61,14 em wes preduced by 0 kg
¥/ha level. Tt 18 an estoblighed fact thet nitrogen ineoresses
plant growth by cell elong-tion a2 cell #ivision hHoth In
turn enhaneing eell mul tiplicntion theredy inereasing piwnt
height, ¥itrogen deing sn import-nt conatituent of protein
vhich constitute a walor portion of plant eell corronents,
i¢ »1s0 responsidle for growth Iin terme of ecell multiplieation,
In cese of mesn numder of tillers per pPlent (TeMle &)
s significant response to nitrogen fertiligation at »l)l the
steges of crop growth wes observed, ipplientior of 127" kg
N/ha produced maxioum number of 6,31 tillers per plant
vhile miniwum nuabdber of ».64 tillers per plant vas ohaerved
at O kg ¥/ha level.
The date in respeet of number of funetionsl leanves
(Teble 9) indicate a significont response to nitrogen
fertilization st all the stnges of crop growth, The mavimum
number of 19,21 leaves was observed at 120 kg ¥/ a level
wvhile minimum numdber of 11,69 lenves was ohserved at 0 kp
¥/he level, Yitrogen 41z » basic constituent of Yife, Tt
promotes the vegetative grovth, Therefore, higher number of
lesves was observed in the e-se of 120 kg ¥/hs level, The
nusber of leaves =t harvest was Aecrense? then what 1t wne
at 60 dsys. Tt 1s because of Arying of lesves ns » result
of senescence of older leaves,
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The dete in respect of leafsstem rotio (Talhle 10)
indicete that the leafistem ratio was siemifiesntly
incressed by different levels of nitrogen fertilization
except et Nharvest, Table 10 revesled! that the leafratem
ratio vas incrersed frow 0,87 to 0,97 vith incressed ( 8 Lo
120 kg ¥/ha) level of nitrogen fertilization, T™e Yeafrater
ratic deoreased with aiveneing crop maturity, ™is i»
beepuse of 4rying of lowver leaves due to senegeence,

The data pertaini~g to wesn percentege of Ary matter
(Table 11) show that the 4ry metter content signifiemtly
ineressed with each incrense in the “ose of nitrogen
application at 60 days. At harvest, the results vere however,
nonsisnifioant, Application of 120 kg ¥/ha produeed waximum
ary matter of 21,56 per cent, at harvest followea by 89,

40 and O kg ¥/he with 21,46, 21,01 and 20,32 per cent Ary
Batter respectively,

The 4dsta in Table 12 show thet Ary metter yield/ha
inecreaged vith esch increansed level of nitrogen fertiling.
tion, The Ary matter yleld/he increase” from 20,% q/ha
to 38,91 q/ha vith incressed level of nitrogen fertiligse
tion frorm O %0 120 kg ®¥/ha. T™his 1 bdecsuss of inereaged
iry m-tter content as vell as green forage yield vith the
inereassed level of nitrogen fertiligation,

The data in Tadle 1% show thet appliention of 120
kg X/he produced maximum yield of 183.h g/Ma green forsge,
This 45 beesuse more number of tillers mmd fumetional
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lesves per pleant were producesd with inerease in level of
nitrogen. Since green forage yleld 1s the rezult of these
two yield contributing charseters which have been obzerved
to incresse vith incre«sed levels of nitrogen, the green
forage yield would also naturally de expeeted to incrense
with increased levels of nitrogen.

It ves observed that the phosphorus amd nitrogen
content in plart snd uptske of these two elcoments inerenzed
with the increase in the level of nitrogen from ¢ to 120
kg E/ha (Tables 18, 19, 20 angd 21),

In respect of nutritive v~lune studies, the incren~se
in the applic-tion of nitrogen from 0 to 12C kg ¥/ha .
resulted in the incresse of the erute protein content %
60 d=ys from 13.59 to 16,21 per cent, Teble 22 inAdic-tes
that the ecrude protein content decresszed from 16,08 to
13.61 per cent wvith sdvsncement in maturity of the crop.
This is because of more concentr-tion of nitrogen w=g
observed ot 60 days of crop growth, st later stege the
nitrogen concentration in plant Aecreased substentially
due to dilution effeet of increasesd photosyrnistea some
physiologic netivities, therefore the crude protein per
cent also decressed ultimstely ot later st~ge of ecrop
grovth, SUmilar trend was ohserve? in the c~ge of protein
yield/ha (Table 23). Rokde (1968) corcluded thnt the
spplication of higher ~“osez of nitrogen improved the srude

protein content of oat: fodler over lower “ozes of nitrogen
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application. Table 23 indicates that erude protein ylel4
inereased from 2,48 g/ha to 6.70 q/he vith the ineressed
(0 to 120 kg ¥/ha) level of nitrogen appliestion, Yt was
observed that erude fibre content of ost: plmmt decreansed
from 32,60 to 28,40 per cent with incressed ( 0 to 120 kg
¥/h2) level of nitrogen fertilization, st hervest, The tots}
ash content of the oat: fodder, however, incressed from
h,10 to 5.60 per cent with incressed (0 to 120 kg ¥/ha) level
of nitrogen fertiligation (Table 25), The #ata iIn respect of
nitrogen-fres extraet (Table 26) indicate th~t the percentage
of nitregen-free extract in oat plents, at harvest,
decressed frow 50.35 per cent to %7.69 per cent with
incrensed level of ( O to 120 kg ¥/ha) level of nitrogen
fertiligation. '

The overell effects of nitrogen could bde judged
from the chemiesl composition of the plmnt, Tt was obzerved
that vith inerease in the level of nitrogen fertiligzation,
there was fwmprovement in the nutritive velue of fodder,
Thege studies clesrly demonstrate’ that nitrogen fertiliss-
tion not only enhanced the growth, yleld eontributory
charscters and fina) yield of green forage of oats dut also
jmproved the nutritive velue through incresse in the
concentration of crude protein snd total ash in plant
tisgues and through “ecresse in the percent-ge of cerude
fidre =rd nitrogen free extract.
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CHRPTTR VY

avMARY

" An agronowic experiment to study the ecomparstive
performance of oat: (Avena sativa 1.) varieties under
different levels of phosphorus and nitrogen fertilisation
vas eonducted during the radi sesson of 1973 in the “ow
block, Central Cempus Farm, Vahatma Phule Yrishi Vidya.
peeth, (igricultural University), Rahuri, ¥esharashtra,

The experiment was 1afd 4in a split plot “esign vith
four replications, The main plot treatments consisted of
combinations of three varieties (Kent;Pardhmni sn? Toeal)
and three phosphorus levels (0, 30 sna 60 kg P?eg/ha).
The sudeplot treatments cowprised of four nitrogen levels
(0, 40, 80 and 120 kg ¥/ha). There were in all % trestment:
ecoebinations, Besides the yleld dates mrd nutritive value
of the forsge, periofical observations vere reocorfes to
evalunte the treatment effects on growth snd yield
econtridutory chareaters., The importert fintings ave
susmerised delov ¢

1) studies in respect of oat verieties revealed
that the oat: variety ! Toeal ! showved better performance
in growth contributory characters sueh as height, tillers.qy.
leaf numder iho%h not sigaificartty over those of varieties
! ¥ent ' and * Pardhani ', The per cent Ary matter vas
also rore in this variety.

2) Increase in the level of phosphorus fertiligation
shove? bdeneficinl effeet on growth contridutory characters
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sueh ap height, tillers, leaf numher =nd per eent #ry
matter content, T™e plant height inerensed simificently
with inereasing levels of phosphorus fertiliration, 211
the yield contributory cheracters improved with inecressing
levels of phosphorus fertilisation.though not gignidicoartly.

3) Nitrogen aspplicntion produced beneficinal effects
on the plant height, number of tillers, leaf numbder,
leafsstem ratic and dry matter percentsge, T™h genersl,
all these characters had higher values due te increasing
levels of nitrogen fertilization. Mereased levels of
nitrogen fertilization gignificartly increased the piant
height, numdber of tillers, number of funationasl leaves,
FAowever, leafistes ratio vas not influenced sigificantly,
Sieilarly, the per cent 4ry matter was affeeted significe.
ntly, st 60 days, vhile Aifferences wvere nonsignificsnt
at harvest.

k)»‘!'hc variety, ! local ¢ profuced the highest green
forege yleld mnd dry matter yield 1,0, 152,9 ¢/he and
M,28 q/ha, respeetively; thouth not signiicemtly.

%) The green forage yiempeg' dry-nettay.y
incressed signifiemntly with inereeging levels of
phosphorus fertiligation. The maximum green fornge yield
of 165.9 g¢/ha and Ary matter yield of 35,81 g/he wvere
obteined wvith the appliceation of 60 kg Pzagfha, vhile
ninimum green forsge yleld of 13,6 g/ha »nd dry matter
yield of 27,61 q/ha were obtrined in the control, i.e,

0 k‘ on5/ha.
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6) Imerenmsed levels of nitrogen fertiligation
simifieertly incressed the green forage yield/ha mnd
dry matter yield/ha, The highest green forsge yield of
183,4 q/Ma and dry metter yield of 38,91 g/h» were
produced with the application of 120 kg ¥/ha, vhile i
lovest green forsge yield of 100.? g/ha snd dry matter
yield of 20,3 were produced vith no nitrogen fertiligation,

7) Varieties did not Aiffer In conoentration of
Pgﬁg end ¥ in plant at 60 4dnys after sowing, At harvest
there was more uptrke of P,0 o0g 88 vell as nitrogen by
loesl veriety, It vas observed that the phosphorus snd
nitrogen conecentration in plant and the upteke of ??es
ant! ¥ per hectare incrensed with the ineresse in “ose of
phoaspherus end nitrogen,

L) 'nm vnriety Tocn) contained higher percentage of
erude proteir: ’*L wde ‘tlbre. m r{1arly,
this vuriety produced maximum erude protetn yiela/na jrrough”

Y\o‘fv e’igmb“‘f‘ﬁt vaﬂ.ot.y ! Parbhani ' produced more nitrogen.free

extraet at 60 Anys, vhile variety ' Xent ' preodueed
higher percentage of nitrogen-free extraet; »t harvest,

9) The pereentages of crude protein, nitrogen-free
extraet ond total ash incrersed with inerensing levels
of phosphorus fertilisntion, vhile ecrude fidbre percentnage
decrease™ vith increasing levels of phosphorus fertilie.
gation, The orude protein yield/ha also increase<
simifiemtly with incresse? level of phos~horus

\

spplication,



es

10) The percentnges of crude protein and totsl
ash increased vith each incresse in the level of nitrogen
fertilization, while crude fibdre percentage =snd nitrogen-
free extraet decressed with the increase in the level of
nitrogen fertilization.

¥rom all sbove sumrerised points, it could be
concluded that nll varieties vere equally goo? in their
perfc{i&acu of grovth and quality of green forsge,
However, oats variety ' loeal ' may de preferred for
higher green forage yield and better nutritive value of
fodder under 60 kg P2°5/h” and 120 kg ¥/ha fertilization,
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