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An exyéﬂ:neat was oondusted at tae College Asronoay
Yarn of Be Ae College of Agricultwre, Anand Caupus, Laocnd
during rabi season of the year 1985-66 with a view to study
the response of wheat varietdes (I, gestivun L.) to diffcrent
levelo of nitroszen and pho3phorus.

Sishtecn treatments lovolving conbinations of $uo
varieties vizg., -120 and GW-405, threo lovels of nifrogen
(30, 120 and 160 k3/ha) and three levels of phosphores
(0, 40 and 80 kg/ha) wore ctudicd in eplit plot dozirm vith
Lour roplications.

| Both the wheat varicties vis., (1~120 and G 1=405
perforaed cqually in roopeot of gmin yiold, ctraw yicld,
plant height, total ao well ao offcetive $illcro, lcasih of
carhead, nuzbor of opikeloto/carhead, nuwabor of gralns
caruend  whcreas variety (=405 wad slgalficaatly sugsrier



R0 %120 4n respest of graln weicht/earhesd, test weight
anl arotein content of grulne (=405 pgave hisusy uet orelid
of :!3.108 poer haootare {han Gl-120.

Apnlioation of 120 aend 160 k3 H/ha produced
ai miZicantly highor grain and straw yield over € Iy /ha.
ho former two locvels did not differ theaselves in
rcspeot of of these two charactors as well as yield
attributes 1ize nwmber of grains/carhead, total and effco-
tive tillers/aetre row lenzth and plant hedghd, talilo thore
was 8isnificant Iinoreass in grain welsht/oarinead, G234
weight and protein ocontent in graino with inoreazicn rotes
of nitrogen. %he leagth of ecarhoad and nuzbar of spiloleis/
earhead were uwot affeoted oignificantly with anpliccdion
of nitrogen.

Anplication of 40 and 80 kg 2205/133 produged
si_nificantly hisher grain and otraw yield by produsing wore
auwsber of graine and grain weight pexr earhead, higaer tesd
weight, nore number of total and offeciive +tillors por
netre row lsugth than O kg I’zoslha. ™he Loruer two levels
wore at par in grain and straw yieclds as woll ao  total and
effaotive tillers/aetre row leagth, nuaber of groinu/carhead
and grain welizht/earhead. Siganifloant inersasc in o0
weisht and protein conteat of grains wvas cobocrvwed uvida
application of each level of phoophorus. Ghero uas



non cisnificont differonsoe in  plant height, lougth of egr-
cud ond ouznbor of opikeleto/earhced with application of

nhosphorude.

Based on tho agbove findingo 4% 40 concludecd that
both the dwarf vheat wvorieties arce suitable for late cowa
couditions in tho niddlc Gujarat rozica and chould bo Lortie
lived with 120 kg I ond 40 k3 IbOSIha fer hishor yicld ced
maziau net profit.
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OHAPTER - 1

INTRODUOTION

Among the oereals, wheat is one of the imporiand
staple foods for sbout ome billion people in a&s asny a3
43 countries of the world. It provides about 20 por cent
of the total food calories for the human rave. The impor-
tant vheat growing countries in the world ave USSR, TA,
Ghina, Canada, Fraunce, India, Pakistan and Auwstralia, which
togetaer account for 65 per cent of the world produstion. m
India it i3 next to rice in reapeot of quantitative produse
tion of food grains.

‘heat 18 growm primarily for the grain aad utilie
gad in the form of flour or wholo meal callsd ‘utta‘s The
flour 15 used for making dreads, cakes, cookizs, sraciers,
eto, On an avorags, the grain of this orop contains 11.8
per oent protein vhich i3 the highest among all the inportant
cepoals, i.8. rice, sorghum, maige and dajra. ™o grain is
also rich in calofum, phosphorus and other ainerals (Thakur,
1979)s Whoat stravw is aleo sorved as soarcity fodder Sa uany
parts of the countyry., Thus, it has varied uscs.

This orop ccoupies a doainant positicn, as its
graing are gonsuned by zajority of the population in the
country. It is grown in about 23.6 million hestarcs with
the total produotion of 44425 nillion tonnes in Iniis (Anone,
1935 a). Oujarat ranks eizhth in respect of area and seventh



in production. In the otate irrigated vheat (%%;_e_g
gestivom Ls) was grown ia 3.24 lakh ha and dry | wheat
(Iriticum duzus Le) 18 103 lakh ha in the year 1985-86
(Anone, 1986)s The bread wheat (I, aestivum Is) 46 grown
almost in all the distriots of the state. Tho state average
production of the orop was 2248 kg/ha (Anome, 1986), whils
it was 1873 kz/ha in the country (Anon., 1985 a)e

™his brings to the faot that, though wvheat 48 a
wajor cersal crop of the ocountry, the average yield per
hectare io comparison to that in the advanced countries
13 conaiderably lowe The main reasons are the laei of
adoption of superior varietied and unsatisfactory cultiva-
tion practises, such as proper time of sowing, opsoing,
ssed rate, wied control, aothod and time of fertilizer
application and irrigation etos Populatipn exploitation in
the gountry has foroced to increase food grain produstion
por unit area per unlt tixe a9 tho land is limited.

Inproved variety plays izportant role ia bdoosting
the yield. The maxican dwarf whegt varieties introduced in
Indie during 1963-64 and subsequent improved made on them
have opancd a new avenue for dogstinz produstion of wheat in
the countrys This has helped the nation t0 rajse the food
grain produstion and ashievo celf-sufficiency, Thess varic-
ties raspond well to applied fertilisers and irrisation,
Iz Gujarat state two aew high ylelding varieties viz., Gi'+120



(fnia - Cio x Inla = Db / ¥=50 E » 5al”) and Gu=4C5 (Inla -
Cho x 3% / Cho = XPI = 62 = GU)” have been released by
e cantral variety relcase comalittee in 19585« They ors
suitadle for sguing under late sown conditions, In inten=
sive oropping area the fields of paddy, dajra and otaer
sonsoon orops got ready at later date. These varieties,
therafore, hold a good proaiss for oultivation anong e
farmers of auch area.

Partiliser 15 an other asjor faotor governing
the yialde The wheat orop removes 95 kg Ny 36 kg 9205. 88
kg 5,0y 8 kg sulphur end 56 g of siunc per hectare Iix
the soil (Anom,, 1983 ). Mopeover, the asjor nutrienta are
exhausted frou the 30il of the region wiere an intensive
croppiag 1s followsde Thio presults in the deficlionoy of
uuatrionts in the soils. Host of the soils in Gujarat are
lovw to mediun 4n gvalluble nitrogen and evailadble hrozphorus
but fadrly rioh in available potash (EKaazsarie ené Fatel,
1985)s It i3 therefore, nscsasary to replenish tho aoil with
the deticient nutrients for sscuring higher yiolds., Those
vasic faots wore oonsidersd while planning the cxpericents
The infornation on the fartilizer need of the new high
yielding dwarf varisties of wheat is lsoking for the middle
Gujarate The rezearch on evolution of agronomis prectices
and other aspects ghould go narcllel with the dJdevelopomt
of new varieties. Thore vas un urgeat need to exzlore the



reaponse of these two varieties to applisation of sitro

and p&osxhom. This would help the farazers in proper

seleotion of a variety to get {he maxiaus econoaic yield

with the optimua fartiliser dose,

Thum, with the above considerations, a {leld
experiisent was planned and oonduoted at the College Agronoay
Para, 3. Ae College of Agriculture, Gujarat Agriultural
University, Anand Oampus, Anand during the pabi scason of
the year 193586 with the £following broad odjcctives,

(1) <o test the relative perforzance of two mew higzh
yielding, late sown whead varieties vis,, GW-120 and
G4=409 under middle Gujarat conditions.

(2) 7o f£ind out the optimum and eccnvaio dose of nitrozen
and phosphorus for those two varisties,

(3) To f£ind out the best ocoadination of varieties, nitrogen,
and phosphorus ZLor odtaining maximum eacncaio out tura
of vheats

(4) To study the effeot of different levels of nitrogen
asd phosphorus on protein content of vheat varictics
Vige, G=120 and GW~40S,
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CHAPTER = 2

RAVIEY OF LITERATURE

fhe improvement in wheat has been started ailese

long but the mexican dwarf vheat varieties were firot intro-
duced in Indis during 1963 I was realised that the agroe
nonic practices developed for the indigenous tall wheat
varietios did not sult the growth and dovelopment rhythjn of
the dwarf vheato, Ag a resull of this faod, n;"a‘amun axperi~
ments were condusted at various places in Iedia to develop
the optinua agronoaic technology to securs tho aaxinun yield
of the dwarf vhoat varieties:s Dus to a;manmm research
vork during the last two decades, voluninous ressarch litera-
ture 16 availablo on various aspeote, such ao fortili  and
\,lmlgation requirenents, date of sowing, ueei rate, spacing
“eto. 'The literature pertinent to the rescaroh pmbiom ia
roviewsd under the following heading. |
2.1 Performance of wheat varieties

1. Orain and strew yield

2s Yield atiridbutes

3¢ Grain protein
2,2 Fffeot of nitrogen

1, Orain and airaw yield

2¢ Yield attridutes

5. Grain pretein
2s3 Effeot of phosphorus

e Orain and straw yield

2+ Tield attributes

3s QOrain protein



2.4 Interaction effeats on yield and yield attributes
1. Variety x Ritrogen
2. Variety x Fhosghorus
3, Nitrogen x Fhosphorus
4. Variety x Kitrogen x Fhosphorus

2,1 rerformanoce of wheat varioties

Indin has made great strides in the production
of vheats The inorcased yiocld has been asoribed mainly to
evailability of new high yielding, fertiliszeér responsive
dwarf whoat variaeties. The potentialities of these varieties
vary with the differconces in their genetic charsoters as well
a8 soil and olimntic oconditions. Thorafore, thore is a need
%0 aompare relative performance of the various wvarictieo
under diffaerent agrooclimatic oonditions. Lot of work has
been done on thio aspeot in the country and abroad. An
attenpt is made to review it in the following paragrapho.
2,1.1 Orain and straw yield |

While working with dwarf and local wheat varieties,
Khare (1968) observed remarkable diffarences in their
performance. The dwvarf varieties gave more than double
yield ae was given by the local variety, The yield of the
looal variety ranged from 2075 to 2665 kg/ha, while that
of 3onora-64 fLrom 3194 to 6421 kg/ha aod Lerma Rojo from
3443 to 6916 kg/ha.



| Sharaa gt ale (1970) condmteﬁ an experiment
at Pantaegar to conpare the performancs of wheat varieties.
They roported that the grain yield of Sonora-64 and lerma
Rojo wae noarly double as compared to that of C-306, a
tall #a_riﬂyﬁ ) |

gupta (1971) conduotod an experiment at the

Agrioultural College Fara, Junagadh with mome dvarf and tall
varietiass of wheatss He reported that, among the different
varietiesn Kalyansona prodused the highest grain yleld. The
por cent inorease im grain yield of this veriety was 5.5 and
12,70 over that of J-1 and KP-G24, respeotively.

Agarwal et ale (1972) reportsd that Kalyansona
gave the highest grain yield dut it wos at par with Sonallka,
and oignificantly superdor to Sarbati Sonore.

Singh and 8ingh (1973) cbeexrved that anong three
vheat varieties, S-227 gave significantly higher yield than
$-308 and Sonora-64 but Wis later two were at par.

Sewarsa 9% al«(1973) froa the Agricultural
Ressarch Station of the I.A.R.I. at Karnal reported that
Kalyansona gave significantly higher graia xhld than
Sonalika and Sarbati Sonors. '

Garg and Sarnswat (1974) eonducted am experiment
in the Chambal Command Arem st Baroda in M.P. and raportod
that Ealyansona and RR-2) turned out 4o be significantly
suporior to =507, 8331 and HY=6335. The corresponding



grain yioidn of these varioties were 59.96, 38.06, 30.52,
34.34 and 25,89 g/ha, respootively. The former WwWo were
at par. | '

Singh and S5ingh (1975 a) reported that Kalyansona
produced aignificantly higher grein and strev yleld than
Hira, the percentege inorvase deing 7.0 andi 24.2, respootively,

Patel (1976b)earried out teoting of wheat varieties
 3ele7 and Xalyausona in 49 yeplicated triale ui the different
Agricultural Research Statione situated in the various agrow-
olinatic sonee of Gujarat during the period of 1969-70 to
1971=72, The overall results revealed that the variety J-l-7
g:n 9+50 per cent higher grain yield over Kalyansonae

Shekhawat and Singh (1976) oarried out an investi-
gation at Durgapura (Hajasthan) for two years with three
wheat varietios vis., Ialbahadur, HD=1925 and RAJ=91l. The
results showed that Ialbahadur and HD»1925 gave siguificantly
higher grain and strav yield than RAJ-9l) while both the
foruer varieties were at par in both the years.

Singh and Agarwal (1976) oarried out an experiment
at Narcan (U.P:) for two years with three wheat varistiea,
They found that Sonmalika and Kalyausona were at par but they
proved significantly auﬁerm,r in respect of graln yield to
Chhoti Isran in both the yoars. Howover, the varieties did
not differ significantly in respoot of atraw yiold. ihile
Bhardwal (1977) reported that Kalyansona snd Sonalike



varioties did not differ significantly in grain and otraw
yielda.

Patel (1977) conoluded that out of Live varietics,
Ju24 gave 9+204 10440, 2040 and 4.10 per oent higher grain
yisld than Kalyansona, d-1=7, J«40 and Sonalika, respeotively
at the Agrioultural College Farn, Havsari. |
, An investigation was oarried out at Vijapur under
the All India Co-oxdinmated Wheat Iaproveaent Project to test
nine varieties under normal and late sown conditions, Under
normal sown conditions, variety HDe2236, RAJ-1482, IOK-1
and J=142 yielded 43.60, 43.10, 42.40 and 41.50 q/ha, respea~
tivelys Under late sown conditions variety BAJ-1482,
HD=2204, Sonalika, HD=2236 and LO0X-l gave yileld of 41,20,
40420, 39.80, 38,10 and 35.20 g¢/ha, respectively (Anons,1379).

In varietal trials condusted at Junagadh (Anons,
1980), varieties MPO-190, J-142 and BAJ-91) gave ylelds of
374924 34466, 31404 q/be, respectively whioh were signie
ficantly higher than that by Kalyansoma 24.91 ¢/ba undey
early (30th October) sown conditionas Variety LOK-l wao
the beat under noranl sown (lot Hovsmbor)' oonditions and
yielded 52450 q/has None of the varieties wes found better
than 3onalika undor late sown (lat December) umﬂiﬁm.
This variety gave grain yield of 47.88 g/hae The overall
observations of all three eowing conditions revealed that
yields wore siganificantly roduned by early sewing of tho
erop.
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Jadon and Savalia (1980) reported the results
of various {rials condusted in the Central Zone of India
(4.P., Gujarat, some parts of U.,P. and Rajaothan)e The
results of these trials indicated that LOKel was superior
to Kalyansona as the foruer gave 17 per cant nere yield
than the latters, Thus, it was conoluded that IOK-l was
suitable for nomal sowing time. | '

Baocsed on the results of an experimont on the rola-
tive porformance of three varleties vise, IOK-l, 813-2256
and J-24, 7TPatel et gl« (19682) oconoluled that LOK-l porforaed
better by produsing 36.29 ¢/ha yield than varieties HD-2236
and J-24, whion produwoed 30.3 and 32.4 g/ha, respeatively.
Sinilarly Sodhu (1982) slso reported superiority of LOXel
in respect of grain and am yield over Sonalika,

farevha (1984) while working on the performsnee
of five wheat varietles (WH-147, WH-157, HDM«1553, HDM-1593
and 70Kel) under Rewa sonditions of N,P. yeported that anong
all the varieties testad; WH-147 gave significantly the
higheat yield of 20,36 ¢/ha and the maximum net inooeme of
1676.27 Ba/ha. -

Singh g% ale. (1984) carried out an investigation
at Pantnagar with wvheat varieties viz., Somaliks, VI~421 and
UP-368, They failed to obtain sigmificant differences in
grain and strav yleld of the different varieties,

 The average grain of Gw=405 obtained under differoat
 Coeordinated and State triale the highest (35.41 o/ma)



i1

as coupared to LOK=1 (33.50 ¢/Ba) and Sonalika (30436 ¢/t )e
In Gujarat otate it has given 6.5 ani 13.9 per cent highar
gield than LOK-1 and Somalika, respeotively. It has aloo
been found superior in resistance to all the dimeases, at
par in protein oontent with other varioties with modiun
sized amber coloured grains. To over come the problems of
present late sown varieties, this variety is identified a8
superior and heue released for sultivation in Central Zone
and Gujarat (Anon., 1985 b)

Prom the Regional Research Station of I.A.R.I. at
Samastipur in Biher, Kamar (1985) reported that HD-1379
gave the highest grain yleld of 38.2 ¢/ha, vwhile HD-1267,
HPe1209, Sonaliks and HW-135 were at par and yielded 35.5,
33424 3led,y 313 g/ha, respestively.

Bharodia gt al. (19.8/8') reported the resulto of
an expariment condusted at different locations in Gujlarat,
Rajasthan and Harysna for thres years (198132 to 1983-84).
The overall results revealed that the wheat variety GW=120
gave 14,75 per cent hiéher grain yield than Sonalika. The
resulto of the same experiment eondunted at different
locationa in Gujarat state shoved that GW=120 gave 13.3
per oont and 1l+3 per cent hlghdr grain yield thau Sonalilm
and LOK-1, respeotively, Thoey further stated that G4-120
had good combination of higher yield, good stabllity, adapti-
bility for yield, disease-resistance and food grain quality
and hense suitable for replaving wae existing varieties.
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Naldu et gle (1966) carried out an iavestigtion
at Curgon (Haryans) during 1984-85., They cbiained 48.5, 44.0,
36,50 and 3640 q/hl grain yield from the wheat varietios,
Kalyansona, HD-2281, HD=2285 and HD-1553, respectively. It
wvas further ohserved that Kalyanaona and HD-228) p;-odwd
ugnlnoantly\ higher grain yleld over an—zaas and HD=1553,
2.2 Yisld attributes

Gupta and Singh (1971) observed that variety
Kalyansons gave the aaximum nuaber of greins/spike which
wvas oignificantly higher than tho#e of Se331 and Sonalika,
while 1000 grain weight was signifiocsntly low in Xalyansoba
than that in Sonalika. o

~ Sharaa and 3ingh (1971) studled with three svheat
varietics vis,, Kalyaneona, Sonalika and Chhoti Lermss ?hoy
found that Kalyansona had signifiocantly higher grain weight/
spike and nuaber of grains/spike than Sonalika and Chhoti
Ieroa: Emxergence omﬂ/nz wers highest with variety
Chhoti Leras, while 1000 grain weight was highest with
varisty Sonalika (56.6 g).

Sharas st al. (1972) obsexved that among aix
dwarf wheat varieties, Kalyansona produoed highest grain
weight/spike, whioch was significantly superior to UR301,
EA«222~1y HD-1944 and HD«1949, however, it was at par with
Sonalika.
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Sevaraa et al. (1973) ocondusted an experiment at
I.,A¢Ralsy New Dolhi with three vheatl varietles vis, Kalyansons,
Sonalika snd Sarvati 3onora. They found that the number of
tillers and plant height were signifioantly higher with
variety Kalyausona than Sarbatl Sonora; however, it vas at
por vith Sonalikas |

Ehaopara (1974) reported that J-l—? produced
signifioantly more produotive tillers than all other varieties
except J-24, which wa® at par with the formexr, In respect
of test welight, J-24 was significantly superior over all
the other varieties L.0 J=l=7, J=17, Kalyansona, HD-1499
and HD-1925,

Sewaraa gt gl. (1975) froz Karaal reported that
Kalyansona wvas at par with Sarbati Sonore dut it produced
significantly higher number of greins/spike and tillers/
plant than Scaalikas.

Singh and Singh (1975 gyeported that wheat variety

Kalyansona produoed sign.tﬂcanﬂy aore spike length and
| nomber of grains/spike than Hm.

Patel (197§,)fron - Apand™ studied with four
vheat varieties Vige, J-i-»'u J=24. ‘,EIBH-J.sS?: and S5-227. He
- found that J-1-~7 gave significantly more number of total
tillers, effeotive tillers, spikelets/spike, length of apike
and plant height than the other three varieties. J+24 had
higheat 1000 grain weight.



Singh and Agarwal (1976) at Harsan (U.Ps) worked
with wvheat varieties viz., Sonslika, Kalyansona and Chhoti
Lersa. They observed that length of splke, nusber of grainy
apike and 1000 grain weighi were hx@m.' in Sonalika and
Kalyansona than Chhoti leraas

Sadhu (1982) from Anand reported that ILOE-1 was
found aignifioantly euperior to other varieties in reapect
of grains/spike, total and effective tillers/plant, vhereas
Sonalika was superior to other varieties ia respeot of plaht
helight and length of spike.

Of the two varieties stuiied at Apand, I0K-1l was
found significanily superior to Sonalika in respeot of test
weight, nuaber of grains/spike, spikelsts/spike, number of
total and effeotive tillers/meire row lengih whereas the latter
was superior to the former in respect of plant height and
length of spike. LOK-l gave higher net profit per hectare
(Amin, 1983). |

Patel (1984) from Anand reported tiat variety
Kalyansons was significantly superior to HD=2236 in respeot
of plait stand, plant height, total as vell as effeotive
tillers and oumber of grains/epikes While the latter variety
was superior to ‘the’ former in vespect of spike length and
1000 grain weight. -

Singh et ale (1985) at Sehore (M.P.) worked with
thres newly released vheat varieties vis,, HD=2236, RAJ-1555
and WHel47 during 1980-8ls They obssrved that HAJ-1555 and
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WH~147 gmamedglhigher number of effective tillers/plant,
longeyr spikes ana higher test weight than HD-2236.
 Singh end Dixit (1985) carried out investigation
at Palzabed (U.P.) with five vheat varieties vis., Sonalika,
HOW-12, HUOW=55, HP=1102 and HI-784, The results of the
experiment showed that HlWel2 and HUWe55 produned signifi.
oantly higher nunmber of effestive tillers than the other
varietiens, The bold grain variety Sonalika recorded the
aaxinua 1000 grain weight of 48.35 g vhioh was signifioantly
higher than that of sll the other varieties. The lowest
test welight of 35.85 g wvas resorded with variety HUW-S5.
| Haidn et ale (1986) reported that Kalyaasona
prodused more offeotive tillers/metre rov length and number
of grains/spike than HD-2261, HD-2285 and HD=-1553. The
highest 1000 grain weight was recorded with variety HD-2281.
2.1.3 Q(rain protein |
Siagh gt al. (1970) carried out an experiment at
Tadhiana to evaluate the pmt«.tn couﬁnt of different wheat
varieties vis., lLerma Rojo, S308, Kalyana=227, FU-18 and
Ce273¢ The highest grain protelin of 13.9 per cent was
rosorded with Ierua Rojo and the lowest of 11.16 per cent
with PU-18, o
Gupta (1971) from Junngadh observed significant
differences in protein oontent of different wheat varieties.
The varieties vigs., Kalyansona, J=1 and NP-g24 had 15.5,
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1447 and 13.4 per oent protein content. The differences
were oignificent with each others |

Misra and Singh (1971) at Varansl onoted the
higheat protein oountent of 13-96 per oent in grain of Sonora«b4
followsd by 12.7 per cent in Lerma Rojo and 12,02 per cent in
K=68.

Thimnmegowda and Gajanana (1975) ocompared the
relative protein content of eight wheat varieties at Bangalore,
It wa® observed that among the different wheat varieties,
Bijaga yellow recorded the highest protein percentage of
15.39. The other varieties contained protein in this
arder 1 Chnotl lerma (14+93 ), Hira (14459 %), UP=301
(14412 %), Sonalika (14,19 %£), Narmada=4 (14.08 %), Safed
Leraa (13.97 %) and Gamut (13.34 %)

Patel (1976a)from Anand reported oonslderable
variation in proteis content in graim of different wheat
varietles vise, J-1-7, HDM-1553, S-227, aad J-24. It varted
from 1646 to 13.85 per cente The Variety J-1-7 was found
aignificantly superior to rest of the three varieties., The
grains of J-1-7 ocontained the highest proteln of 16.66 while
those of J«24 ocontained the lowest of 13.85 per eent,

Amin (1983) at Anand eastimated the protein content
Lron smm of Sonaliks and LOK«-l varieties of wheat. The
variety Sonalika gave significantly higher grain protein
content (13.10 %) than LOK=-1 (12.20 4)s In the subsequent
Joar, varieties Kalyansona and HD-2236 were evaluated
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for their protein content at the same place (Patel, 1984)«
In this oase both the varieties did not differ siguificantly
in the protein contents The variety Kalysusona had grain
protein content of 15,08 por cent, while the variety HD-2236
had 15.02 per oent. '

Based on the eatimation of protein ocontent of a
number of grain samples oolleoted from different localities
Bharodis et al. (1986) reported that the grains of tho newly
roleased wheat variety G120 contained 13453 per oent
protein.

2.2 Effest of aitvogen

Hitrogon is the most important sleneant among all
maoronutrients needed for plant growth and development
(Bonner, 1950)« It 1a obvious that nitrogen is an ¢ssential
oconstitusnt of protein and thus of the protoplasm itself,
Without it no life is possible (Black, 1957). The vegotative
growth and green colour are closely assocliated with availe-
bility of nit:dgeu to the plant. 7The deficlienoy of nitrogen
results into ohlorosis and @tunted growth, thereby adveresly
affeoting the quality and gquantity of grains, Zxocessive
quantities of nitrogen rendar the orop suscspiivie to disease
or lodging of the plants, This emphasises +he need of
judiolous use of nitrogenous fertilisers. The available
literature about the effeot of nitrogen on wheat erop io
roviewed and presented bolow.
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24241 in and straw vield
Bajpal and Dhakar (1971) oonduoted an experiment

on wheat variety S-227 under loamy oand soll oonditions at
Jobuer (Rajasthan) during the year 1968-69 and reported that
the application of 390, 140, 190 or 240 kg N/ha inoreased
grain yields of wheat by 23«1, 473, 5040 and 21.2 per cent,
regpectively, over no nitrogen. The optimun level was found
to be 140 kg E/ha.

~ Dubay and Ial (1971) condwoted sn experiment to
study the respon2e of wheat S~308 to different levels of
uitrogen at the Regional Research Station, Kuthalia Parm,
Rewas The application of 80 kg and 120 kg H/ha yielded the
average grain of 31.29 and 38.22 q/ha, respectively. The
inorease in grain yield was 22,2 per cent due to 120 kg H/ha
over 90 kg E/ha.

Mathur ot al.(1971) condusted an experiment on
wheat varisties ILerms Rojo and Sonora~-64 and reported that
application of 80, 120 and 160 kg H/ha gave 36.4, 54.4 and
61.0 per cent more grain yield over 40 kg K/ha. No signi-
ficant differenve was observed between the effeot of 120 and
160 kg H/ha, but both these doses were significantly
superior to 80 kg N/ha« The application of 120 kg N/ha was
found to be optimum dose.

' Misra and Singh (1971 a) reported that the grain
yield inoreased from 18.70 %o 45.00 g/ha ia Ierma Eojo where=
88 17.8 %0 53.9 g/ha in Sonore~64 with the inoreasing rate
fyom O ta 200 ke B/ha.
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Singh and Dastane (1971) studied the response of
dvarf vheat varieties Kalyansona, Safed lerua and Sonalika
to 50, 100 and 150 kg H/ha. The pooled results indiocated
non 8igoificant difference beiween 100 and 150 kg H/ha, but
both were significantly superior to 50 kg H/ha in respeot
of grain yield. |

Singh and Shrivastava (1971) reported that appli~
cation of 60, 100, 140 and 180 kg N/ha to wheat S-308 gave
grain yleld of 40,50, 514204 57470 and 58.7 q/ha, respec-
tively. Thres levels of nitrogen 100, 140 and 180 kg/ha
wvare at par with eaoh in their effest on graln and straw
yield, but were significantly superior to 60 kg B/has The
optimun level was found to be 100 kg N/ha.

“" Mehta and Shekhawat (1972) studied the effect of
diffarent doses of nitrogen at two lcocatlions 1n Madhyn
Pradesh. It was found that applioation of 33.2, 67.2, and
10048 kg F/ha to wheat variety R3«31lel inoreased graiu yield
by 2446, 31.1 and 44,0 por ocent, respectively over no nitro-
gen application at Mandore. While at Ora (M.Ps) the
corresponding inorease in the yield due to these nitrogen
40000 were 49.8, 65.8 and 82.2 por gente

On a loamy soil of lmdhiana, Sandhu and Gill
(1972) found that inoreasing the rate of nitrogen from 0 to
200 kg/ha incressed the grain yield of both the varieties
viZe, C=306 and Kalyansona. The nitrogen dose upto 120 k&/ha
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~ significantly increased the grain yield in both the varieties,
but the doses greater than this tended to reduce the yield.

L Sharma et ale (1972) reported that wheat varieties
viz,, Kalyansona, Sonalika, UsPee30l, EA=222-1, HD=1944 and
HAU-1943 responded to nitrogen upto 120, 120, 120, 150 and
160 kg/ha, respeatively.

In Rajasthag Shekhavat and Shekhawat (1973) obaers
ved that application of 0 to 160 kg H/ha Iinocreased the graim
yield of three dwarf varieiles vis., Kalyansona, Sonallika
and Sarbatd with 1t5 inoreased dose. The optimun nitrogen
rate vas worked out to be 120 kg H/hae

‘\— Chaudhary and Pandey (1975) observed that wheat
variety Kelyansona showed linear respouse to nitrogen
application upto 120 kg/has Application of no aitrogen,
€0 kg ¥ and 120 kg H/ha gaove grain ylelds of 1646, 29.7 and
38+4 g/hay Yraespeotively.

The results of an experiment conduoted with three

dwarf wheat varioties vig., HD=-194l, UP~301 and Kalyansouna,
Singh and Singh (1975 ¢) revesled that application of 40,
80, 120, 160 and 200 kg W/ha, inoreased grain yield by 9.0,
16454 2549, 2945 and 3l.2 g¢/ha, respestively over no nitrogen
application. The application of 120 kg N/ha was found to be
optinun doae,

Bhardwa) ot gl. (1976) ocondusted an experinent
at IsAsReley Hew Dolhd with 12 treatment oombinations
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oconprising of aix levels of nitrogen vis., 0, 40, 80, 120,
160 and 200 ka/ha and two varieties viz., HD=1944 and Motd.
In thie study, the grain yield of triple gene dwarf wheat
Hoti and HD=1944 wae found to inoreass aignificantly with
the inoreasing levels of oitrogen from O to 120 kg W/ha.

Singh et ale (1976) reported that application of
160 kg N/ha gave the maximum grain yield of wheat varietles
Kalyansona, Ialbahadur and HD=-1950, but 120 kg H/ha appeared
%0 be an econonioal dose for all the varieties.

Bhardwa § (1917) atudied the eoffect of difforent
lavels of nitrogen viz., 80, 120 and 160 kg/ha. The highost
grain yield was recorded dus to 120 kg H/hg which was signie
ficantly superior to 80 kg U/ha.

Khan 8% ale (1977) stated that nitrogen application
at the rate of 80, 120 and 160 kg/ha Iincreased grain yleld
by 187 ¢/ha (98,68 $) 23.57 g/ha (124.64 9) and 27.37 ¢/ha
(144473 %) over no nitrogen application, Tho offect of
nitrogen on otraw yield was lidentical to that of grain yields
The application of 80, 120 and 160 kg Il/ha showed an inocrease
in strav yiold of 34.46 g/ha, 49.98 ¢/ha and 63.94 g/ha,
respectively over no aitrosan.’

Agarwal and Moolani (1978) oconducted an experie
ment on wheat variety mmmom; the Research Farm of
Hariyans Agrioultural University, Hissar during the winter
seascn of 1969-70 and reported that the magnitude of
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N

incmaa’ in grain ylield with the application of 80 and 120
kg N/ha was 25 and 47 por oent and that of straw yleld 19
and 38 per cent, respectively, over 40 kg N/ha. Almost
similar effaect of nitrogen on wheat yi.eid, in another experie
ment in Haryana was reported by Agarwal and Yadav (1978).

Patil and Khuspe (1978) studied the response of
wheat varioty HD{=1553 to the application of 50, 75 and
100 kg l/ha and reported linear response in both grain and
strav ylelds. Similarly Verma (1978) observed linear trend
by obtaining average grain yield of vheat which ranged from
18430 to 46420 g/ha with F level ranging from O to 200 kg/ha.

Malik (1981) reported that vheat varieties HD-2009
and RAJ=821 gave grain yields of 13440, 28,50, 38.20, 45.70
and 44,90 g¢/ha with nitrogen rates of O, 40, 80, 120 and
160 kg/ha, reapactively.

Dhiman et al. (1982) studied the effeot of rates
of nitrogen. The mean grain yields of 30.1, 452, 557,
6Le7y 6206, 5745 and the mean straw yields of 50.2, 65.0,
B84e1, 88+3, 95.3, 97.5 were recorded with O, 40, 80, 120,
160 and 200 kg H/ha, respectively. The sigaificent inorease
in grain yield wao noted only upto 120 kg N/hae

Patel et al. (1982) reported that inorease in
H rates from O to 120 ka/ha Ssnoreased the yield from 29,7
to 3640 ¢/has Purther it was observed that the application
of 120 kg F/ha 8significantly exoelled the rest of the
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altrogen levels by resording grain yield of 36.0 g/ha . and
straw yield of 58.2 g/hae.

The response of nitrogen by vheat variety Sonalika
 was stulied at Saharanpur by Singh end Agarwal (1982), It
was observed that application of 60 and 120 kg ¥/ha increased
the grain yield by 47 and 66 per cent and atraw yield by
42 and 57 per cent, respectively over no nitrogen. vWith
sinilar N levels Singh et al. (1983) found that increasing
the rate of applied nitrogen from O to 120 kg/ha increased
grain yield from 32.0 to 5l+4 g/ha and straw yield from
448 %0 T1.9 q/ha. respeatively.

vinile ptudying with varying levels of N vm.. Q4
40, 80 and 160 “kg/ha .on fo;m wheat varietiea Kapur et als
(1985) reported that the gverage grain yield inereased from
8el %0 4444 g/ha with increasing ¥ rates from O to 160 kg/ha.
The inorease in the yield was aignificant only upto 120
kg B/na. -

Rumar (1985) oonducted an experiment at I.A.R.I,
Regional Station, Pusa to f£ind out nitrogen requirement of
vheat under lute sown oconditionss The results indicated
that lnoressing the I levels upto 120 kg N/ha aignificantly
inoreased grain yields The yield obtained with 0, 60, 120,

and 180 kg N/ha were 18,0, 31.2, #2.2. and 43.7 g/ha, respace
tively,
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24242 Yield at¥ributes
Bathkal and Patil (1970) ooncluded that inorease

in the rates of nitrpgen from 50 to 150 kg/ha increased the
nunber of produstive tillers per unit area and 1000 grain
weight of dwarf, semi~dwarf and tall varieties of wheat.

Gupta and Singh (192}) concluded that application
0of 120 kg U/ha to wheat varieties Sonallka, Kalyansona and
8-331 aignificantly incressed the numder of grains/earhead
and length of earhead over 0, 40 and 80 kg N/ha. But this
dose was at par with 160 and 200 kg N/ha.

Misra and Singh (1971 a) observed that application
of nitrogen from 0 to 200 kg/g; to vheat variety Lerma Rojo
inoreased linearly the length of earhead from 8.33 to 10.10
om and 1000 grain weight from 34.7 to 39.2 g, vhile suoh
linearly lncrease in number of grains/earhead from 114 to
171 was noted only upto 120 kg N/ha.

Sandhu and G111l (1971) in an 1nveatigatioﬁ‘aarried
out with six levels of nitrogen viz., 0, 40, 80, 120, 160
and 200 kg/ha on vheat Kalyansona and C=-306 observed that
each doso of nitrogen produced eignifiocantly more tillers,
inoreased plant height as well a3 number of grains per ear-
head than control.

Singh and Dustane (1971) reported that the appli~
cation of 100 kg K/ha, being at 3 par with 150 kg N/ha, gave

significantly more number of e¢ars and number of grains/enre
head than application of 50 kg N/ha. |
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Singh and Anderson (1975) oonduoted an exporiment
on sandy loan 80ilc of tho I.AsR.Is Parm at Wew Delhi with
0, 50, 100 and 150 kg N/ha applied to Kalyansona and Sarbati
Sonora wheats They found that increased N application
increased the number of tillers/plant, number of ears/plant,
plant height and number of grains/ear. But decrease in the
1000 grain weight was noted when H was applied at the rate
of 100 kg/ha and 150 kg/ha.

Singh and Siagh (1975 a) reported that the applie
oation of 150 kg H/ha significantly increcased the onwaber of
fortile tillers/meire row longth, length 61’ spike, oumber
of spikelets/apike, nunber of grains/opike and gralin wvelght/
spike over 50 and 100 kg H/ha, but test weight renained
unaffeoted.

Singh and Singh (1975 b) observed that application
of 120 and 160 kg N/ha, both being at par, prodused signie
ficanily more epikelots/spike and 1000 grain weight than
80 kg H/hae

Singh et ale(1976) studied the effeoct of different
levels of vitrogen vis., 5,/ 404 80, 120, 160 and 200 kg/ha
on wheat varieties Kalyansona, Ialbphadur and HD-1950. They
reported that earbearing shoots, car head length and number
of grains/earhead increased oignificantly upto 160 kg N/ha
over no nitrogen application.
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Chandramohan 8% gle (1977) studied the effect of
thres levels of nitrogen vis., Oy 90 and 180 kg/ha on
vheat variety RR-21. They found that length of ear and
nunber of grains/earhead inoreased significantly upto
180 kg li/ba, whilae number of eara/mg and test weight
inoreased significantly only upto 90 kg H/ha.

Dhingra et gle (1979) studied the effect of 0, 40,
60, 80 and 120 kg W/ha an-at;eat and found that the nunbar
of tillers/motre row length and pumber of graina/earhead
inoreased significantly upto 120 kg H/ha. Each of the
levels aloo differed asignificantly among themselven, whoreas
1000 grain we.tght inoreased significantly only upto 80 kz W/hae

Boroe and Mohajan (1980) reported that in whoat
varioty Sonalika, number of ;m;dmuve tillera/plant,
length of earhead, nuober of grains/carhead and 1000 grain
wolght inoreased significantly with the application of
100 kg H/ha over 50 kg N/ha and the difference between
100 kg aud 150 kg U/ha wore at pars

Gill and Singh (19680) oouncluded that application
of 120 kg li/ha veoulted in significant inoresse in ihe
sunber of tillers, number of grains/ear, graln weight/ear
and 1000 grain weight over no niirogen applicaotion.

Malik (1981) reported that ear length, offeotive
tillers/aquare :aete; and grains/earhead Jinoreased with
inoreasing levels of nitrogen from 0 to 160 kg/ha.
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. Dhiman gt ale (1982) carried out an experiment
with aix levele of nitrogen vis., O, 40, 80, 120; 160 and
200 kg/ma on wheat variety WH-296. They reported that
inoreased lavels of nitrogen upto 80 kg ﬂﬁ_m aigniflcantly
inoreased the effeotive tillera/metre row length and 1000
graino weight over 0 and 40 kg HN/hae. The laovels 80, 120 and
160 kg N/ha wers at par for this charsoters. ‘hile spike-
lets/spiks and weight of grains/earhead significantly
{noreased upto 120 kz H/ha aver O, 40 and 80 kg N/hae

Sadhu (1982) condusted a trial at Anend on sgndy
loan 80il) and observed that the application of 150 and 200 |
kg U/ha produged significantly higher ear length and wore
oumber of effective tillers per plant than 100 kg H/nha.

Halikatti (1983) in a field trial oondusted on blaok
olay loam soil at Dharwed to stuly the effect of 80 and 120
kg ¥/ha found that application of 120 kg N/ha inoreased the.
plant height, ounber of earheasdd/metrs row, grain number/ear-
head, number of opikelets/earhead and 1000 grain weight over
the application of 80 kg H/ha.

Slagh o3 al. (1983) vhile etudying the effect of
nitrogen vis., 0, 60, 420 ;;/ha on wheat at I.A«Rele, How
Delhi, found that the average 1000 grain weight was 34424 3545,
35.6 g while average number of sar bearing tillers/metre were
102, 14442, 156+4 with respootive level of nitrogen. The
diffarences between 60 and 120 kg H/he were not eignifisant.
While they were significantly superior to control.
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Singh (1986) recorded significantly more aumbar
of spikes and number of grains/spike 1u vheat with the
application of 120 kg N/ha than those recorded with 60 kg N/has
242.3 Grain protein

Dutta and Seth (1970) etated that the applicati
of 140 kg N/ha gave 15,14 azd 2,02 per osnt protein in graia
and straw, rospeotively, while the correaponding ﬁgnres
wore 10,15 and 1.46 per cent for 60 kg H/ha.

Sharna et al. (1970) rapor'bsd that applied e*f-N*
gen from O to 135 xg/ha inoreased prmxn content of carf
wheat from 13.79 to 1858 and that of tall vheat f00
11,86 to 15,22, '

Misra and Singh (1971 a) oonoluded the'Vith the
inoresse in nitrogen rate from 0 to 200 kg/ha, OT@ was
a linear increase from 10.4 %o 17.06 per oo’ 30 protein
oontent of sheat varieties Sonopra=64 and I/"’ Rojo.

Topes and Grabe (1973) found v¢ 108t grain’
showed protein content fLrom 6.6 to 10 ‘por cont witn

inorease in nitrogen from O to 244 IA“'

Subbaih and Morachan a/’ reported that protein
oontent of wheat grain inoreased 4B 10474 per cent with
no nitrogen application to 14.;'"’9 r gent with 150 kz H/ha.
Acoording %o mem s (1976) protein content
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" ral \and Sharma (1977) noted that inoreasing the
nitrogen rates to wheat variety Hirva from 40 to 160 kg/ha
inoreased orude protein oontent from 11.96 to 15.14 per cent. |

Kalra ond Dhiman (1978) investigated the effeot
of nitrogen rates on protein content of gra.i.na; They obsorved
that inorease in the rates of nitrogen inoreased the grain
protein contont. The grains contained proteln por cent
of 11e31, 12484, 14.12 and 14.25 with the nitrogen levels
of O, 25, 50 and 75 kg/ha, reopootively.

Patil ond Khuspe (1978) reported that inorsasing
the nitrogen rates from 50 %o 100 kg/ha inoreased the grain
protein content of wheat variety HDM=1553 from 942 to 1l.2
per oente |

Sadhu (1982) oonclwied that various levels of
aitrogen signuifiocantly affected the protein sontent in grain.
The application of 150 (12.81 %) and 200 kg H/ha (12,69 %)
produced signifiocantly more protein ocontent than that of
100 kg /ha (12.18 %), however, the former levels of N were
at par in thio rospeot.

Anin (19&3) atudied the influence of different
levels of nitrogen on protein content. It was observed that
the effeot of nitrogen levels was siguificant. The four
levels of nitrogen vize, O, 60, 120 and 180 kg N/ha on an
average gave lle54, 12.08, 13402 and 1397 per cent proteinm
content, respeotively.



 Patel (1985) otated that imoreasing the ultrogen
 rates of wheat variety LOE-l from 80 to 160 kg/ha increased
protoin contont from 12.41 to 13.65 per oent.

2.3 Dffeot of phosphorus

Phosphorus is olassed as cne of the major nutrient
glements for plant cell, csseatial for osll division and
davelogment of moristematic tissues., Besides, it is ascooi~
atod with early maturity of the orop, particularly tho cere-
als, Fhosphorus prolifiera and echances the root-growth
extensively. The defioienoy of this element leads to reduo-
tion in yleld. Soils of India and particularly of Gujarat
are generally defiodent in phoophorus (Ghosh and . Hasan,
1979 and Kangaria and Patel, 1985). Thorefors, there is
g00d orop respons¢ to applied phosphatic fertilisera, Iupoyw
tant findings pertaining to wheat response o phoaphorus are
sumnarized belowe | o
2e34) Gfdin _ and stiaw yieYa~ 1’

Sham‘gg ale (199.) worked out the phosphorus
requirenent of whoat with five rates of phoaphorus viz.,
0y 204 404 60 and 80 kg/ha at Agathori in Prag. dlsiriot
and Thanora Parm in Pantaoagar districts The results
revealod that 60 kg Paoslha was the optiaum dose for the
vhoat in 30ils with lov avallable phosphorus.

Dev and Bajwa (1972) oonduoted an experiment on
tires dwarf wheat varisties with the application of 0, 30,
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60 and 90 kg onsma with the coumon doss of 120 kg K and
60 kg E,0 on a loamy sand of Iudhisna. They reported that
with inorensing the rate of applied phoaphorus from O to 90
kg/ha, thero was a linear inorease in aiaraga grain yields
from 17.95 %0 27.30 g/ha. ' ,'

Sinha et ale(1973) obtained 13.33, 25.46, 28,88
and 30,16 o/ha grain yield with O, 13, 26 and 39 kg B,0./hay
respectively. The inorease in yield uplo 26 kg/ha wae
sigaificant, but yield obtained with 26 and 39 kg Paoslha
was at pare

| Randhawa et ale. (1974) carried out an invesiiga-
tion at Curdaspur (Punjab) to determine phosphorus requirement
of dwarf wheat varieties vis., Kalyansona, Sonalika, Safed
Ieyma and Chhoti Lorma. The yield realized was 25.75, 29.82,
34495, 35.34 and 34423 g/ma with O, %0, 60, 90 and 120 kg
Paoslhu. respootively. An inorease in the yield was obsurved
upto 90 kg P205/ha shich was at par with 60 kz/ha. Hence
the dose of 60 kg 1’2051115 observed to bYe econoniosal.

Sinha and Rai (1976) at the l.A.R.l., Sew Delhi
atudied the effeot of 0, 40, 80 and 120 kg onslha on vheat.
It was found that there was an increase in grain yield with
evary inorease in the levels of phoaphorus. The inorease
in yield due to phosphorus applioation over oontrol was
aignificantly superior. The differences in grain yield dus ¢o

different levels of phosphorus (40, 80 and 120 kg/ha) were
not significant,
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Varshney (1976) Zfroa Fussa obtained 32.8, 42.4,
5145 and 47+3 g/Ma yield of vheat grain with the applica-
tion of 0, 30, 60 and 90 kg P305ﬂ1a. respeotively. There was
aunoaséive inorease in yield upto 60 kg Paeﬁlha but there-
after it declined,

Rana et gls (1978) in an experiment oarried out
at ludhiena found that inoreasing rates of applied
phoaghioraa from O to 90 kg/bha increased average grain yield
froa 34.9 t0 44,2 g/has The application of 60 kg Paos/ha
gave siguificantly higher yield (42+9 g/ha) over comtrol
(34¢9 ¢/ha) but it was at par with 90 kg Py0./ha (44.2 q/Ba).

Singh ot l.(1980) conduoted a trial at the I.A.R.J1.
Farn, Rew Delhi with O, 30 and 60 kg Paﬂslha with a constant
level of nitrogen (120 kg N/ha)e The yiold reoorded was
49424 54437 and 59.03 g/ha with O, 30 and 60 kg P205/ha'
reapeotively. The increane in yield was progressively
aignificant with inorease in phosphorus levels.

Vyas gt ple (1960) conduoted trlal at Jobnar
(Rajasthan) with three varieties of wheat vis., Kalyansona,
RR-21 and S5-308 and thpee levels of phosphorus vig., 25,
37+5 and 50 kg Py0./hae A significantly prograssive insroase
in grain yield upto tho highest level of phosphorus was
obgerved.

Prasad 9% gle (1981) oconduoted an exporiment
on wheat at Dholli (Bihar) with 0, 45, 90 and 135 kg 2,05/ha
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for two years. They obsexved significant inerease in grain
yiold only upto 45 kg ons/ha.

Singh et al. (1983) at the I.A.R.I.Barn, Hew Delhi
found that phosphorus applioatian from 0 to 34 kg/ha msreaaed
the grain yiold from 41.7 to 44.5 and atraw yield from 58.4
to 6243 ¢/ha, respeciively.

Yadav and Verma (1983) condusted a trial on wheat
with different levels of phosghorus vis., O, 20, 40 and 60
kg/ha at the orop research station, Masodha of tho Narendra
Dav. University of Agrioulture and Technology, Faizabad
(UsPs)e They reportod that phoaphorus applloation increaved
the grain and otraw yield siguificantly upto 40 kg onslha*
Purther inorease in phosphorus rates did not affect tho
yield significantlys

Paravha (1984) studied the effeot of throe levels
of phosphorus vige.; 04 20, 40 kg/ha on yield of wheat grown
on 3andy loam 504l with medium fertility level at the College
Faxra, Bewa (M.Pe)e Thoy found that inoreasing levels of
phosphorus significantly inoreassed the yield, The highest
level of 40 kg rzes/na gave the naximum grain ylold of 19.33
q/bae .

Sinha and Rai (1984) conduoted an experiment at
I.AsBeley How Delhi with three levels of P2°5 vig., Oy 30
apd 60 kg/has They found that with inoreame in phosphorus
lovels there was a corresponding inorease in yleld of wheat



grain and straws The difference between any two consecutive
levels of phoaphorus. attained the signifiocance level | both
for grain and atraw. The average grain ylields were 39.8,
45¢4 and 49«1 ¢/ha and strav yiesld wers 73.6, 8l.8 and &9.9
g/ha with Oy 30 aud 60 kg ”205/"" respeotively.

Rens et al. (1985) oonduwoted an experiment on
oultivators’ <fields for three years in Gurdaspur distriot.
The ooapilation of the results of 122 experiments about
the phosphorus response on varied phosphores status
soils, revealed that the response por unit of phosphorus
applied in the presence of 40, 80 and 120 kg N/ha, varied

. from 1328 10 14eTy Bsd t0 13.2 and 5.2 %0 1149 kg grain
in low, nodim and high 1*205 status of the solil, respectively.
2,3.2 Yield © at‘tribu‘tea A

Patel 9_! ale (1971.) condunted an axpariment during
three aonseoutive yeare at Anand on vheat variety P-824
with 30, 45 and 60 kg onﬁlhn; they found that application
of 45 kg onsfha faoreased number of tillers/plant, number
of grains/ear head and 1000 grain weight over 30 lg onslha.

Samui et ale (2975) noted non aignificant effaot
of appilied phosphorus (0, 80, 160 and 240 kg/ha) on ear
lengih and numbexr of grains per ear head but it hed inoreased
the plant height, nuaber of ears/sg meter and 1000 grain
wolght, ‘




35

Sharma et al. (1977) reported significant increase
in fertile tillers/meter row length, ear length, aunber
of grains/earhead and 1000 grain weight upto 20 kg Paaﬁfha,
whils the higher levels of B,0¢ viz. 40 and 80 kg P205/_ha
wore at par in thelr effeot on these parameters. However,
Tiwari and Singh (1963) noted a progressive inorease in
plant height, number of tillers/plant and number of grains/
earhead with an increase in the rate of phosphorus fronm
11.756 upto 47.04 kg P205/h&: ‘

Prasad et al. (19@.) oondusted a trial at - Dholl .
Farm (Bihar) with the lovels of O, 45, 90 and 135 kg P205/ha.
They »eported oignificant increase iun plant height, nusber
of effeative tillers/50 om, length of earhead, grain weight/
spike and 1000 grain welght due to phosphorus application
only upto 4‘5 kg/he. The effeot of higher levels of Paos/ha
was at par in respect of these charaotery.

Anin (1983) investigzated phosphorus requirement
of dwarf wheat vaﬁeﬁes LOK~1 and Sonalika with throe
rates vig., 0, 60 and 120 kg P205/ha at Anand., He obsorved
signifioant increase in total tillers/meter row length,
effecotive tillers/meter row length, plant height, length of
earhead, spikelets/esrhead and grains/earhemd dus to
phosphorus appl¥cation upto 60 kg/ha, but the effest of this
level of phosphorus on thess attributes was at par with th ¢
of 120 kg .onslha.



The resulte of a study condusted by Parauhn -
(1984) indicated significant increase in plant height,
ott;ativa tillers/meter low length, Iength of earhend,
spikelots/earhead and grains/earhead due to”ditterent
levels of phosghorus viz., 0, 20 and 40 kg/has Fhosphorus
exhibited non significant effect on plant population.

Reddy and Bhardwaj (1984) reported that application
of 25 kg onslha produced more nunber of ears along with
higher ear woight and 1000 grain weight in both the years,

- e differences in total spikelets/ear, length of earhead
and grains/ear wore not aignifiocantly affected by the levels
of phoophorus viz., 0, 25,350 kg ?205/11& in both the yearo.

Patel (1985) studied three levels of phosphorus
viz., 40, 60 and 80 kg ?205/):3 on yield attridutes of vheat
I0K=1 at Talod in Gujarat. He obserwed that plant height,
length of apike, number of effective tillers/metsr row length
and number of graino/spike were not influenced significantly
with the various levels of phosphorus. Significantly more
te8t welight wan recorded under 80 kg ons/h" over 40 ‘kg Paotj/ha
which was at par with 60 kg ons/ha.

20343 _Gratn protein

Ahmed and Khan (1977) repomd that grain protein
aontent inoreased from 10.25 per oent with no phosphorus
t0 10.96 and 11.41 por cont with application of 44.80 and
89,60 kg P,0¢/ha, respeotively.
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Anin (1983) from Anand, studlied the effeot of
applied phoaphoru;on the protein content of wheat grain.

It was obgserved that protein content of grain inoreased
signifiocantly with applioation of phosphorus. The mean
protein contents of 12,50, 12.71 and 12.74 per cent were
obtained with O, 60 and 120 kg onslha. respectively. Effect
of 120 and 60 kg Paoglha was at par in thia respeot.

Yadav aud Verma (1983) obsexved that increase in
the phosphorus rates from O to 60 kg/ha increased the
protoin oontent of grain froa 7.2 to 10.8 per cent. Similarly,
Patel (1985) also found inorease in protein content of
grain of LOX=1 from 12,79 to 13+29 per cent with the applie-
cation of phosphorus from 40 to 80 kg 9205/ha.

2.4 Ianteraotion effects on yield and yield attributes

2+4s1 YVariety x nitrogen
Singh and Verma (1965) studied response of two

varieties of wheat R3-31-1 and FB-531 to six levels of
nitrogen vise, O, 22.5, 45.0, 675, 90 and 112.5 kg/ha, at
Jobner in BEajasthan. The resultis did not show any signi-
ficant interaction between variety and nitrogen levels.

Siogh and Verma (1970) examined the effects of
Oy 40, 804 120, 160 and 200 kg H/ha on two wheat varieties
vis., Leras Rojo and Sonora-64. They obseived that inter-
aotion between variety x nitrogen was non sigunificant and
8igaificantly highest yield was obtained with 120 kg N/ha
in both the varieties,
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G411 gt al. (1971) at Ludhiona found that grain
yield of wheat varieties Kalyansona, Sonalika and Sarbati
Sonors' inorensod with inoressing rates of nitrogen upto
200 kg H/ha. However, the optinmum dose of nitrogen for three
varietico vas vorked out to be 180, 125 and 119 ka/ha, respec-
tively. |

¥isra and Singh (1971) found that wheat varieties
Sonora=~64 and [erma Rojo geve significantly higher yield
~at 135 kg H/ha than vheat K=68 which prodused scignificantly
highest yleld with 90 kg U/ha.

Swanioathan (1971) stuiled response of eleven
varieties of wheat to graded do._sea of nitrogen ostarting
from O to 200 kg H/ha{ He roported that only five varioties
viz., Sarbati Sonora, S=308, Chhoti Ierma, Sonora-63 and
Sénora-& exhibited a positive response to 120 kg W/ha. Among
these five variotien, Sarhatl Sonora, showed the boest
regponse to nitrogen at all the levels upto 160 kg/ha,
followed by Sonorn~64s. Varieties S=227 and Se331 also
responded favourably upto 120 kg H/ha. Variety C«306 showed
the lowest responee at all levels of nitrogen.

Agarwal and Moolani (1975) studied the rooponse
of two vheat varietios vis., Xalyansona and AD-1949 to six
nitrogen levels viz., 0, 40, 80, 120, 160 and 200 kg/ha at
Hiooar. It was observed that Kalyansona showed the highost
response at 120 kg N/ha, while HD~1949 continued to respond
even apto 200 kg U/ha.
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An exporiment involving four levels of nitrogen
(0, 50, 100 and 150 kg/ha) and two varieties (Sardati Sonora
and Kalyanosona) of wheat was oonduoted at I A.R.I., New Delhi
(Singh and Andergon, 1975)¢ Both the varieties performed
equally with the application of nitrogens

Malik (1961) taken up an experiment at Sangaria
with O, 40, 80, 120 and 160 kg N/ha and two wheat varieties
viz., HD=2009 and RAJ-821l. The results did not indicate
aignificant interaotion between variety x nitrogen In respect
of grain yleld, effeotive tillers, length of carhead, graln/
earhead and test weight. |

~An experiment was ocondusted at Junegadh to test
the different vheat varieiles for their nutrient requirements
during 1980-82, The results revealed that the yleld dirffe-
rences due t0 vardety x nitrogen interaction were non-signi-
ficant (Anon., 1982).

I1al (1984) studied the interaction effeots of
levels of nitrogen and wheat varieties at I.A.R.I., New
Delhi. The intorpotion botween levels of nitrogen and
varieties was nignificant. Among the oight varieties, RAJ-1482
gave highest yleld with 0 and 40 kg N/ha, while DWIL-502%
gave the highest yield with 80 kg N/ha.

Patel (1984) conducted an experiment at Anand
during the yoar 1982-83 with four levels of nitrogen viz.,

90, 120, 150 and 180 kg N/ha and two wheat varicties viz,.,



Kalyansona and HD-2236. The interaction effeots batween
variety x nitrogen in respeot of grain yield, plant height,
aunber of total tiilers, length of earhead, number of graina/
carhead, test weight grain to straw ratio and protein content
of grain were found uon signifioant.
2¢4¢2 Yarioty x phosphorus |
Vyas et als (1980) conducted trials at Jobner with
three dwarf wheat varieties vig,, Knlyansona, RR-21 and
S=308 alongwith three levels of phosphorus vig., 25, 37.5 and
50 kg/hae Varisty x phosphorus interaction was found signie
ficants 7The highest average yield of 34.51 ¢/ha was racore
ded with the variety RE~21 fertilized with 50 kg P,05/ha
vhereas the lowest yisld of 25.64 g/ha was observed with
5-308 fertilized with 25 kg B,0g/ha. |

Amin (1983) reportsd the results of the experiment
conducted at Anénd involving three levels of phosphorus via,
0, 60, and 120 kg/ha on two varietics of wheat. The later-
aotion effact of variety x phosphorus in respect of grain
yield, plant height, length of sarhead, aumber of spikelets/
earhead, nunber of grains/earhead and test weight was found
non aignifioant,
204+3 [itrogen x phosphorus

Randhawa g% al. (1969) studied the effeot of
nitrogen, phosphorus and potash on vheat for two years
at Punjab Agrioultural University, Iudhiana. They found thag
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nitrogen and phosphorus increased the yield of whea? grala,
significantly but the interaction of nitrogen x phosphorus
was absent.

Hathur ot gls (1971) studled the response of two
varieties viz., Sonora-64 and Lerma Rojo of wheat to four
lovele of nitrogen viz., 40, 80, 120 and 160 kg/ha and
thres levels of phosphorus viz., O, 40 and 80 kg/hae They
worked out 120 kg § + 80 kg onsiha a® the optinum dose for
dvarf wheate The interaction between nitregen x phosphorus
was not found to be significants

Sinha gt als (1973) conduoted an experiment at
ToAeRele, New Delhi on variety Kalyansona with four levels
of altrogen (0, 60, 120 and 180 kg ¥/ha) and four levele of
phooghorus (0, 13, 26 and 39 kg B,0g/ma) on the soil having
low phoaphorus status under late sown coudition. Among
all combinations, optimua yleld was obtained with the coubi-
nation of 120 kg I + 39 kg onslb‘“ (34«73 g/ha)s In aboencse
of phoaphorus, wheat did not show any significant response
to nitrogen applications

Hehta and Shekhawat (191?) studied the response
of wheat to four levels vis., 0, 556, 6742 and 100.8 kg/ha
each of nitrogen and phosphorus alone and in ooabinations.
They did not obsarve interactions effect between nitrogen
and phosphorus on yield or yield atiributes.
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Yousef et ale (1977) in a study on wheat variety
Sidimishri-l grown on Sandy soil under irrigated oondition
with 0, 60, 120 and 180 kg N/ha and O, 30 and 72 kg rao.j/na
444 not find any interacting effeot of nitrogen x phoaphorus
on yleld and yleld attributes, _

Rana ot als (1982) from ludhlana, based on a
taree year otudy on response of variety Kalyansona “to
¥ and P found that the highest yield of 47,20 g/ha was
obtained with 120 kg W +» 60 kg 1’205/118. vhile with 120 kg ¥
alone 4t was only 37.12 g/ha.

Singh and Rajat(1962) from an eight years atudy
reported that wheat required more than 120 kg N/ha to get
optinm grain yield. Application of 19 kg P,0;/ha found
t0 be optimum rate. The interaction between nitrogen and
phoophorus was s8ignificant in all the yesars. |

Anin (19583) worked at Anand with O, 60, 120 and
180 kg N/ha and 0, 60 and 120 kg~ B,05/has He 4id not found
oigniticant gpnteraction: Petween nitrogen x phosphorus
in reapect ét total tillers/meter row length, effeotive
tillers/meter row length, plant height, length of earhead
_number of spikelets/earhead, test weight and protein
oontent. | .

Dixit ot gle (1984) tested different combinations
of N and P on 8oil analyai: basis and worited out the optimum
dose for wheat. According to the results, application of
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100 par cent of soil test recommendation (STR) l.0e 120 kg ¥
+ 40 kg Paoslha recorded oignificantly higher grain yield
0f 44469 and 42.52 g¢/ha at Heolikalan and Saharwa, respeo-
tively a® compared to the fertilizer doses based on Lower
percentage (25, 50 and 75) of STRe However, the foruer docae
of fertiliser was at par with that based ot the higher percen-
tage (125 per oent) of STR which produced the grain yield
of 46472 and 42,82 ¢/ha at Heolikalan and Saharwa, Iespege
tively.

Patel (1985) worked at Talod (Gujarat) with 80,
120 and 160 kg F/ha and 40, 60 aod 80 kg R,0g/ha during
the year 1962-63 on wheat LOK-l. The resulio pevealod that
intercotion between nitrogen x phodphorus wad not signifie
oant in respect of grain yield, effective tillers, plant heighd,
number of grains/spike, tast waight and protein ocontente
2+4+4 Yarioty x Nitrogen x Fhosphorus

A trial was plooned at Anand to f£ind out the
response of certain high ylelding wheat varietiss vis.,
S-227, HD4=1553, Sarbati Sonors, ER-2l, HD¥~1593, and J-1
to different levels of nitrogen and ghosphoruss The results
revaealed that the jntermotion wvariety x nitrogen x phosphorus
was found to be non significant in respeot of grain and
stravw yield (Anon., 1971 a)e |

Gill and Abiohandani (1974) iavestigated the
reaponse of diffarent varieties of wheat to different levels
of nitrogen and phosphorus at I.0¢PuReley Jhaneie Among
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different treatnent coabinations, S-227 gave highest yield
vhon it was fertiliszed with 120 kg B + 30 kg szs)ha whera-
a6 Sarbati Sonorm with 60 kg N + 60 kg Pzaslha and K-68
with 60 kg N/ha only.

Aain (1983) reported that interaction of variety x
nitrogen x phoophorus was not oignificant in respect of
grain yield, straw 'yiald. total and effective tillers/metre
rov length, plant heighi, length of earhoad, ~»number of spilto-
lets/earhead, number of grains/earhead, test weight and
protein content of grain.
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MATERIALS AND METHODS

To investigate the perfornanse of nekl.y released
wheat varieties and their ailtrogen and phqagmom réquire-
ment, an experiment was conduoted at the College Agronemy
Para, Anand during rabi season of the year 1985-86. Tho
materials used and experinental techniques adopted in the
present investigation are presentsd in this chapter.

3.1 Bxperimental site

The experimentel site was located at the College
Agronony Parm, B. A. College of Agrioulture, Gujarat Agricul-
tural University, Anand Campus, Anand.

3«2 3Soll characiaristics |

The aoil of the experimental field was sandy loam.
It is originally alluvial, deep, well drained and fairly
retentive to noisture. The depth of water tadle 1s more
than ten ametrea. Composite soll sanple wae drawn from 0-30
om depth before sowing and analysed to know physical and
choniocal properties of the soil ;hich are given in Table l.
the soil is poor in organioc matter and nitrogen content,
medium in available phoSphorus and rioh in svailable in potadhe
i% 18 yeasponding well to irrigation and applied manuring.
343 Oropping history of the experimental plot

A genaral orop of sundhia Jowar (S-1049) was grown
during the kharif 198586, to bring in the uniformity of plot.
The details of oropping history of the experimental plot are
given in Table 2.
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Table 1 3 Fhysioal and ohemiocal properties of the soil
'of the experimental plot

sre § . 1 ﬁmue Method
:Ho: Partioularo ag;g%h o2 § employed Reference
1 Meohanical
conponition
(1) Coarse
-sand (%) 045 Inter- Piper
national (1950)
Pi :
Method
(11) PFine :
gand (%) 8200 . o
() sut () 10425 ’ .y
() Clay (%) 5425 o .o
2 (13 2.5 7+50 Backnan Jacksoon
80il 3 water (1967)
ratio) neter
3 Organic matter (%) 0+30 Walkley "
Baok
| Method
4 Potal nitrogen (£) 0,035 Kjeldahls'® .
nethod
5 Available 52,30 Olsen'‘'s 'e
phoaphorus (xg/ha) hd nethod
6 Available 380425 Flame o
potash (kg/ha) ‘ Fhotomatrio

method
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Table 2 3 OCropping history of the experimental plot

g T g Fertiliéar applied (kg/ha)
Year Jeason Crop ‘ ‘
| ¥ %0 | o

1983-84 Kharif Pallow - - -

Rabi  Indisn bean 20 40 -

1984-85 Kharif Sundhia 50 . .
Jowar

Summer Water melon &0 50 -

1985-66 Ruarif Sundhia 20 10 ;

5+4 Experimental details

The detalls of the experiment are givea below.
The plan of layout i1s depioted in Pigure l.

Js4el Detalls of ._l_gnggt :

(1) Design of experiment t Split Plot Design
{2) Total treatment

ocombinations '+ 18

i

(1) Matmma g::: ¢ Variety : Two

(14) Sub plot : (a) TLevels of
treatnent ‘ nitz-oge: 1 Three

(b) ZLevels of
phosphorus ¢ Three

(3) Rumber of replications : Four



- N

R-I1

B-1
uy
‘_"ﬂ
l‘Z“ao Pyol |V1M120Psd [F1Fae0Ps0| |V2M160%s0| | VeMie0%o| |V2M120P40
V1¥e0 Pag ViF160Rsd 11600 | |V2¥120%e0| | Vo¥eo Faq |V2M120%0
Vi¥120% | [V1¥a0 Po| ["1F120Pa0| |V2N160fs0| | Y2Peo Pol |V2Neo Pao
VoNgo Po | [VoM120%0 | [V2Mi60%s0] |ViMisoTo | | V1M120Ted [V1¥160%e0
VoM 60Peol | V2Ma0Pad [2F120Fs0| {ViFeo Fo | { ViMieoPaq {V1M120F40
VaB160%0 | {Y2%0 Pad ["2%e0 Pao| |Vi¥eo Peo| | ViMiz0%o| {Y1¥eo 4o i
e 2
w B
- A
V1F120%80| |V1M120%4q [1¥e0 o VoN120%40| | V2M160F0 | |V2Fs0 Feo
V1M 60%80] |V1M160F40 ['1¥120F0 VoN120% | | YaM120Psd |Y2M160%40
"1%0 40| |"1%160%0 | Fi¥eo Poo| [V2%so Fo | | V2Mie0Ted |{Y2Me0 Fao
N o
N
2M120%0 | |V2M160%e0| [2F120%80| |Y1M120%s0| |V1¥e0 Faq [Y1¥160T40| |
oM120%s0| {V2¥%0 2o | Fa¥eo Pao| [Vi¥eo Po | |YiMie0Po | ['1F120%0
V2Ns0 Pao| |V2M160B4d f2N1601’0 V1M1 60Fs0| | Y1¥e0 F4q V1“120940J"l:
| ¥

A

R-IV

PIGUIRE 1

fe—— 172 — |-

3805 n

a

R-III

PLAN A OF LAYOUT

—p




(4)

Spaoing between two

(%) Plot size : GroBs : S5mx2.7Tm
' et : 4mxls8a
{(6) Area of the plot t (1) Gross : 135 Bqen
| (14) Wet 1 7.2 8gen
(7) Area of one repucation . e & . |
(inoluding channels) . 275.4 eqem
(8) Area of four replications: 1101.6 sg.n
(including channels)
(9) Total area of expori=
mental field 1 1420465 8qen
(includ ing channels
and road
(10) Humber of rows in each , ;,
- plot :
{11) Total nuzber of plota s TR
5e4.2 ZTreatnents

Bighteen trestmont ocombinations ianvolving two

varieties of whoat and three levels cach of nitrogen and
phosphorus were inoluded in this experiment as detailed
below

Paotors W! OE!. 0!"; E zremggm! ont 8 Leveln
4

Variety (V) 2 @H=120

v, GH=405
Fitrogen(N) 3 Nag 80 kg N/ha

Mo 120 kg ¥/na

M 60 160 kg N/ba
Phosphorus(P) 3 Py 0 kg 2,0

!'40 40 kg ’z"sﬁ“

ok 0m
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3¢4+3 TIreatment conbinations
In all, thors were 18 treatment ocombinations invole

ving two vheat varieties, three levels of anltirogen and
three levelo of phosphorus as detailed below :

]
Sys I Treatnont combinntions

kS/ha ka/ha
i B e

1 GWel20 80 0 . V180 By
2 ve 80 40 Vllgy By
3 . 80 80 V¥ Pgo
¢ " 120 0 V1820%0
5 v 220 40 Vil 20%s0
6 s 120 80 V15,2080
7 s 160 0 V18 60%0
8 " 160 40 V4% 60810
9 o 160 80 V1% 60Fa0
10 Gu=405 80 0 VoHgg Py
11 * 80 40 VaFgo Puo
12 s 80 80 VaFan Pgy
13 ' 120 0 Vol 20%
14 ) 120 40 Val20%40
15 " 120 80 Vzm'laopao
| 16 . 160 0 Volly 60F0
7w 160 40 V2%160%40
80

V2B 60Fa0




3.5 Jowing material
Two wheat varieties were utiliged in this investie

gation. The details of those varieties are ae below.
3¢5.1 @.=120 |

This variety was evolved at the Maln vheat Research
Station, Gujarat Agricultural University, Vijapur (North
Gujarat) is 1985 from the oross Inia-Cho x Inia-Bb/Y-50 E-Kal>
It is early in aaturiiy, two gene dwarf, seal errect wheat
variety with hard, atiractive and mediun eiged amber gmiﬁa.
It has profuse tillering ability with synchronised growth.
The ears are with long mediun danae,' glabours white glumes
ond mediun test weight. This varlaty gives higher yield
with good quality of grain as well as atravw. It has good
roaistanee to rusts, emuts and kernal dbunt. It is also
rosiatant to lodging and shattoring. It is suitable for
late sown, good fertility and irrigated conditions. It matures
in 99 to 109 days.
34542 GH=405

This ia élao two gone dwarf variety of vheat derie
ved from Inia-Cho x Bb/Cho- x PI-62=Gallow at the Main theat
Research Station, Vijapur in the year 1985 It has semi
erreat and garly growing habit._ very good tillering capacity
with deep green foliage, fully beared earhead and glaboure
white glumes. The grains ars hard, mediun in size and
attraotive amber in ocolour. It has good resistance to
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ruste, sauts and kernal bunt. It matures in about 110 daya.
This variety is also suitable for late sowing, high fertility
and irrigated econditions.

3.6 Cultivation operations

34641 Erepargtion of land
After harvesting the previcus orop of S-1049 jowar,

the oexperinental field was cultivated twice with a tractor
drawn cultivator in oross wise direotion when the soil
oame in “Vgysa' oonditions Stubbles of the ﬁrevious erop
wers collected and remcved end finally the field was enoo-
thened and lovelled by the operation of planking,

30642 Application of fertilisers ~ - . _

The furrows were opened at a distance of 22.5 oa
with the help of Fudaii in each of the experimental plot.
Entire quantity of phoaphorus in the form of super-phosphate
and half the guantity of nitrogen in the form of urea as
per treatment need wers applied in fLurrows as basal dosa.
Potash was applied uniforaly at the rate of 40 kg K,0/ha
in the form of muriate of potash along with the other fertie
iisers in furrows as basal dose and covered with soil with
the help of a rake. Iwenty five per cant of the total nitro-
492 was applied in the form of urea 21 days after dowing as
@ top dressing and the renmaining twenty five per cent wag
applied in the same foru 35 days after aowing acocording to
the treatasnt need.
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36643 Sesd and sowing _ ,
The wheat seeds, treated with Aldrin and Ceresan:

' were sown manually in the furrows at the rate of 120 kg/ha
in each of the experimental plotss The Sowing was done
on 29th Hovember 1985, It was followed by light planking
(by rack) for covering thesesds. snd light levelling. The
1ight irrigation was given jJuat after sowlng to ensure oven
gormination.

3.644 After ocare , |
Two hand weedings wore carried out during the

erop season. In all nino irrigations ware given during the
life of the orop to maintain the favourable solil molsture
uufpply for the plant growth. The sesond lrrigation was givon
after 21 daya from the date of sowing and other irrigations
vere given at an interval of 10 to 13 days,
3.6.5 Harvesting and threshing

After the orop had shown saigns of maturity, the
border area was harvested and removed from the plot firet
and later on the net area was harvested and left for drying
for two days in eaoh of the ploto. The harvested produse
was then tled into bundles and weighed to ascertain yield
of grains and straw. Threshing and oleaning of the produce
wers done plot-wise. Grains obtained from each of the plote
were weighed and recorded separately. All these operations

were done by manual labour.
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53

The "mrloultural opérations carried ocut from land

preparation to harvesting are as shown in Table 3.

Table 3 @ Calendar of cultural eﬁemum

O 0 94 o0

Sr. § Date of
Nm}r aration Partioulars l Rengrio
1 18-11-86 Irrigation For land
: preparation
2 21-11-86 Traotor cultivations o
21=11-88 Removal of stubdles and
: roots of previous orope '
4 22-11-85 Planking *"”
S 28~11~85 ILayout of experiment, 50 por cent
parmg r ;1 a’;g. ‘gtxmgonr and
ole
tion of !crst tre%éent
end whole K,0
29-11-85 Sowing of the seed
29=11~85 Piret light irrigation
19-12-85 Seaond irrigation
20~12-85 Top dressing of urea 25 per cent
aitrogen (as
peor treatment)
10 27-12-85 Interoulturing
11  27-12-85 \Veading
12 1~1-86 Third S{rrigation
13 2-1-86 Top dressing of urea  Remaining 25

cent nitrogen
a8 per treatment)
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‘

Zable 3 (Contd.)

Sz. ) Date of 1§ | r
HQ:E opemuoug Parmulm | x Renariks

14 10-1-36 Pourth irrigation
15 21-1-86  Fiftn irrigation

16 31-1-86  Weeding

17 1=2-86  Sixth irrigation

18  14-2-86 Seventh Airrigation
19 26-2-86  Bighth irrigation
20 11«3-86 Niath irrigation
21 27-3-86  Harvesting of wheat
22 29-3-86 Threshing, visnow '

and we
Maigh f gre
3¢7 JIlant characters otudied

The yleld of g orop i® governaed by the growth of
the attributes. The following plant characters were thore-
fore, studied along with yield during the course of the
investigation.
3eTel JPlant height

Pive plants wore choosen at random and tagged in
eagh plot for this purposs, The plant height was measured
in om from the base of the plant to the base of the earhead
&t the time of harvest. Subsequently mean plant height was
worked out and recorded separetely for each of the plots.
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347+2 [Total tillers por metre row leagth
All the shoots and tillers with or without ears

wore counted separately in one motre row length at five
places, randoaly celeoted in eaoh of the expérmautal plots
in all the replications at the time of harvesting. The mean
of the total nuaber of tillers per metre row length was
then worked out and recorded separately for each of the
plota.
3¢7¢3 Effeotive tillers per metre row length

The shoots and tillers with well natured grains
in earheads were considered as "effeotive tillers”. 3Suoch
tillers were counted geparately in one metre row length at
the samo five places whioh were randomly seleoted for
counting total tillers in each of the plots 4in all the
roplioations at the time of harvesting. The mean number of
effeotive tlllers per motre row length was then calculated
and recorded separately for each of the plota,.
3+7+4 length of earhead

The five plants used for plant height measurement
were alec used to stuly this oharacter. The mean length
of the earhead of the gane yplants was measured in em and
recorded plot wise, at the time of harvest.
2¢T¢5 Rumber of spikelets per earhead

The same five earheads that were used for measuring
the length were also used for counting the number of spikelets
per earhead and redorded plotewisce at the time of hapvest.
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e Te6 M....?’er’of graine per earhead

The éama five earheads that were ugsed for ocounting

number of spikelets por earhead were used to atudy this
ocharaoter. The e¢ar hopnds ware removed and grains were
separated by hand threshing. The grains obtained <from the
individual earheads woere ocounted and their mean number por
earhead for the individual plots was caloulated and recorded

soparately.
3+7.7 GOxain veight per earhead

The anne five earhcads that were uwsed for oount~
ing number of graim per sarhead were also used to Sivdy
thio charaoters The grains from the earheads were weighed
paparately and the average graim weight in g per earhead
was worked out and recorded plot-wise.

3478 Dest weight _

One thousand graine of wheat were ocounted from the
composite vheat sanmple of grains drawn from the grain
produse of each of the experimental plots. They were
woighed in g and recorded separately.
5¢T+9 Grain yleld |

the grain and straw ylelds are two principal
econonio parameters in whioch the farming commuaity in general
in interssted, The produse of cach of the troataent net
plotd was threshed separately and grain was separated, ‘
oleaned, waighed -}aud recorded for eaoh of the plots. The
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yield of grain per heotare wae then caloulated by applying
nultiple factor. ‘

3.7.10 Straw yield
| Plot~wise figures of etraw yields were obtained by
dedupting figures of grain yield from that of the total
dry matter produstion and recorded accordingly. The strav
yielde were inolusive of otems, leaves and chaff. Purther,
yield of wvheat straw was oaloulated on hectare basis by
applying aunltiple factor and reoorded separately for each
of the experimental treatments.
3.To11 Protein sontent of grain |
Coaposite grain samples were prepared fronm the
produse of eaoh of the treatmont plote and chemloally
analysed for setimation of nitrogen to serve the purpose,
Protein content in each of the sample was determined by
estimating nitrogen content of grains and multiplying the
£igures of porcentage nitrogen in grain by 6.25 (protein
content (%) = ¥ oontent x 6.25)s Xjeldants method (Jackson,
1967) was employed for estimation of nitrogen in whoat
grain. ‘ |
5.8 3tatistical method employed
The data generated on yleld, quality and variows
oharaotere were subjected to statisticsl analysis using
®analysis of variance techniquoes™. The value of caloulated
'?' was wrka@ out and compared with the valus of table'F’
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at the five por cent lavel of aignificanges. Whers the
treatasnt differences were significant, value of C.D. was
worked out to compare the treatment offects (Snedeoor and
Coohran, 1967).
3«9 Eoonoulos

The grose monetary realization was worked out on
tho basis of the data on the yield of graim and straw for ald
the treatments. Prioe of wheat grains and atraw a8 prevailed
in the narket in May 1985 was taken into nonaidamtion for
this purpose. Tho cost of cultivation of the orop undor
each of the treatanonts was worked out by taking into consie
deration the cost of all the oporations beglnning from the
preparatory tillaege to harvesting and threshing including
winnowing and preparing the produce for market. The oost
of cultivation alzo included sost of seeds, fortiliners and
irrigation por hectare. The net realization was worked out
by faduoting the total vost of csultivation from the gross
realization per hectare for cach of the treatmenta.
3.10 Climatological date

The clinate of the charotar tract of the middle
Gujarat in wnich the Anand Campus of the Gujarat Agricultural
Univeraity is located ia sub-tropicals Auand .ia situated on
22°-25" North latitude and 72°-55°' East longitude. It ig
45+11 metres high above tho mean gea lovel.
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The swymor is falrly dry and hot, while the winter
is fairly cool gnd dry. The rainy season that commences
in June and onds in September i3 warm with moderate humidity.
e regulor winter season 3tarts by the end of Ootober and
roedugos by the end of February. The coldest months of
wintor season are December and Januarye Tho summer Season
‘oommences in the begimning of March and conocludes by the end
of June. Moy 18 hottest monthe of the year.

| There was no unseasonal rain fall received during

the orop season, Overall, olingite was cold and dry and the
socagon was nomal during tho time of investigation. o
govere attack of pesis and diseases wap observed in orop
during the period of investigation.

The stondard week wise mean data on meteorological
parameter recorded at the College Pamm Qbsewaﬁory ~at
Anand Campus, Anand for the period of investigation (Hovember
1985 to March 1986) are presented in Table 4.



Table 4 s Standard week wice mean data on maximum and minimum
tenperature, relative humidity and rainfall during
the year 1985-86 at Anand

Meteorological froon teaperature, "5 heiaiay ;{ Rainfall

'“"k' Maxiaua eﬁmw g 7030 aem. (mm)
45 Nove,1985  34.8 15.7 8 0.00
46 4 33,7 14.8 75 0400
47 - 13.9 85 0400
48 »s 3244 1447 a2 0400
49 Deo0.,1985  31.6 12.8 75 0400
50 o 29.1 1446 84 0.00
) 311 1445 80 0.00
52 " 29.4 12.4 K g 0.00
1 Jan.,1986  27.0 11.5 59 0,00
2 ’s 28.8 1.7 64 | 0.00
3 v 29.0 11.3 g3 0,00
4 o 29.8 12,5 76 0400
5 * 28.9 11.8 %0 0400
6 Pobe,1986  29.1 1345 78 0400
7 " 3044 12.1 7 0400
8 . 3142 1349 59 0400
9 b . 34.2 15.4 56 0.00
10 Mar.,1986  37.0 17.1 75 0.00
11 ' 3646 15.2 Y 0.00
12 o 3444 1641 67 0.00
13

b 3T 184 51 0400




RESULTS



An iavestigation was carried gut during the year
198586 to study the performance of high yielding late asowm
varieties of wheat to various levels of nitrogen and phose
gham. The data obtained during oourse of study are
greaanw asleng vith statistical inferences in the subse-
quent pages of wu uhaptam
41 (Grain yleld

Mean data on grain yield (kg/ha) as influenced by
wheat verieties and various levels of nitrogen and phospho-
rus are presented in Table 5 and the analyeis of variance
18 furnished in Appendix-I. The data are also deploted ia
Pigure 2, |

It was evident froa the data that the differsnces
in grain yleld dus %o different varieties were not oigale
fiosnts However, variety Gi=405 tended $0 give higher yleld.
The mean grain ylelds ae @mnﬁg“ﬁngéﬁ.ws wore o the
tune of 4457 and 4469 kg/ha, respectively.

The aeffect of various levels of nitrogen on grain
yield was eignificant, Inoreasing levels of nitrogen
generally resulted in lnorsasing the yield of grain., The
highest grain yield was under 160 kg H/ha but &% d1d not
differ significantly from 120 kg B/ha. Both the levels gave
8ignificantly higher grain yield over 60 kg N/ha. Avarage



_mm $ 3 Mean graim yield in kg/ha of vheat varietles
a2 influenced by various levels of nitrogen and
_phosghoru®

v “mg Paosphorus { Fitrogen ks/hc"(ﬁ | |
O S0 [Toee [t T =

G4~120 P, 4000 4302 436 4206
(V) Pyo 4260 4632 4646 4516
Poo 4513 4688 4733 4578
Mean 4194 4541 4565 4433
au-%os By 4104 4285 4305 423L.
7V Peo 4276 4663 4688 4542
Bao 4340 4755 4809 4635
Mean 4240 4568 4601 - 4469
Mean B, 4052 4293 43 429
20 M272 4648 4666 4529
Poo 4327  4T2L  4TTL 4606

Mean 4217 4554 4583 4451

SMO TS& : ‘}83&9‘ I‘ 5% ggﬁv‘ %

v 68.97  N.S. gaén Plot
¥ 64497 184,92 : -
P 64,97  184.92 ol

Yx¥ 91.88  N.S.

Vx?P? 910% NeSe

Bx?P 112.53 Be3e
YVxE=xpP 159.14 H.3.

N.3, = Not significant,



Pigure 2
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Mean grain yield in kg/ha of two wheat varieties as influenced
by various levels of nitrogen.
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Mean grain yield in kg/ha of two wheat varieties as influenced
by various levels of phosphorus.,
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grain ylolda of 4217, 4554 and 4583 kg/ha were obtained with
the applicotion of 80, 120 and 160 kg H/ha, respeotively.

Differences in graln yield dus to various levels
©f phosphorus were significant. Application of 80 kg F,0,/ha
was superior, but it wae at par with 40 kg E,0g/has Both he
above lovels of phoophorus gave signiflcantly higher graia
yiecld ao compaped to control (0 kg onsﬂm). Application of
0, 40 and 80 kg Paoslha on an average preduced 4219, 4529
and 4606 kg/ha of grain yleld, respactivalye.

None of the interastions was found ito be slznirioants
4.2 Straw yleld

The nean data on straw yleld (kg/ha) of wheat varie-
$ieo a8 influencoed by various levels of nitrogen and phosphoe
rus are preeénted, in Table 6 and the analysis of variance
io given in Appendix~Is Tho data are also depicted in
Pigure 3.

The resulis indicated that straw ylold was not
significantly affected by varieties, However, higher straw
yield was recorded with variety GW-405. Mban straw yield of
6831 and 6957 kg/ha was obtained with GW=120 and GW-405,
reopectively.

Differonces in strav yield due to various levels of
sitrogen were significant. Application of 120 and 160 kg F/ha
guve significantly higher straw yield over 80 kz l/ha, The
highest strav yield was obtained with 160 kg N/ha but it
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Table 6 § Moan strav yield in kg/ha of wheat varieties
as influenced by various levels of nitrogen
and phosphorus :

| moopnorus | Hitrogen kg/ma (M) § v
Varieties gm ohpno trogen kg/ha 3 Mean

() g g gﬂzgo } 60 .»L ____

=120 5745 6449 6688 6294

(¥ Pyo 635 TI8L ™Sl 6990
Peg 6552 T455 7625 7210
Hean 6218 7028 = 7248 6831
GW-405 B, 6115 6511 6670 6432
(V) 240 6500 7365 T34 7099
Peo 6726 7608 7691 THL
Mean 6447 TI6L 265 6357
Mean ?, 5930 6480 6679 6363
B0 6423 T35 432 7044
Pa 6639 7531 7658 7276
‘Mean 6335 7095 7256 6894
Source {sm ;g C.Deat 5% % Ce¥e &
A\ 100.03 NK.S. Main FPlot
¥ 99.14 282.16 8.71
P 99.14 282,16  SUP Plo¥
VW 140.20 K.S.
vx? 140.20 K.S.
¥xPp 17070 K3,

VeR=x? 242.85 H.o,

H«3. & Not aignificant



Figure 3
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by various levels of nitrogen,

7500 ~

7250

7000 [

6750 [

6500 [

6250

6000 |

Straw yield in kg/ha

5750 T

6294
6990
7210
6432
7099
7541

5500

b

T -

0
By Fro Pao Yo Tyo *eo
GW=-120 GW=405
Mean straw yield in kg/ha of two wheat varieties as influenced

by various levels of phosphorus.
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d1d not differ significantly from 120 kg W/has Average atraw
yield of 6333, 7095 and 7256 kg/ha were obtained by applica-
tion of 80, 120 and 160 kg I/ha, respectively.

Various levels of phosphorus also oignificantly
influenoed the otraw yield. Ivery inorease in phosphorus
level resulted in higher otraw yield. Application of 80 kg
Paos/ha gave tho higheot straw yield but it was at par with
40 kg paos/hm Both the levels of phosphorus (80 and 40 kg
?2°s/h‘) differed significantly from control (0 kg P:O;/hn).
Mean’ atraw yields for 0, 40 and 80 kg P0/ha were 6363,
7044 and 7276 kg/ba, respestively. |

Hone of the intargotions was found to be aignifiomnt.
4,3 Eingl ulgot helght |

The mean data on plant height in om at harvest tine
as iaflucnced by wheat varieties ond different levels of
pitrogen and phosphorus are presented in Table 7 and the
snalysis of variance is given in Appondix-I,

The resulte showed that differences in plant height
due %o varioties ware not significants However, variety
GY=405 prodused taller plants. The mean plant height recor.
ded was 80.74 and 81.96 on in G120 and Gi=405, respectively.

Plant height wae aignificantly affooted by various
levels of nitrogen. The highast plant height was recorded
with 160 kg H/ha, but it 414 not differ 8ignifioantly fLrom
120 kg U/ba. Both the levels produded sigoificantly taller
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Table 7 s Mean plant height in em at harvest time of
wheat varistios as influenced by various
levela of nitrogen and phosphorus

Variaties mﬁ‘%ﬁ“’m ”""‘”5}” kg/ha (W) | Mean
?) so § M120 § Mie0 §
617=120 % 78.68 T9.50  80.28 79.48
(Vy) Py 80,20 8l.13  835.30.. 8l.21
P&Q T8:.73 82,50 63+85 81.53
Mean 7920 81.04 81.98 80.74
GH-405 PG 80,10 81.85 82.28 8l.34
(va) ?40 81.38 81.98 82.50 81.95
939 81.63 82,60 83,50 82.58
Hean 8103 82.08 a2 w?ﬁ 81096
Hean 1’5 7939 80458 8l.28 80.41
o 80.79 8l.55  82.40  81.58
250 80.18 82,55  83.43  82.05
Mean 80.12 8l 55 82437 81.35%
Sowrce | }{3}% -; g Q.bgat S% { 0., ¢
v 0,86 H.5.  Main Flot
5 0:48 1,37 o2 o
‘ 0t
y 0‘48 H'Sl 2089
VXN 0.68 H.3.
¥x? 083 H.3,
VYVxExP?P 1.18 H.S.

He3. 35 Not significant
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plants than 80 kg N/hae. ‘The mean plant height resorded dus
to 80, 120 and 160 kg N/ha was 80,12, BL.56 and 62437 am,
respectively.

The data in Tables 7 further iniicated that the
effect of phosphorus was not significant on plant height.
Application of O, 40 and 80 kg P,0;/ha on an average gave
80.41, 8l.58 and 82,05 om plant height, wespeciively.

i $ N Y I N1
The mean data on aunbey of total tillers in one
netre row length as influenced by varieties, 1levels of nitro-
‘gen and phosphorus are presented in Table 8 and the analysis
of variance in Appendix-I.
The results revealed that the total tillers in
~ one metre row length were not influensed siguifioantly by
varieties, GVW-120 and GWe=405 on an aversge prodused 82.90
and 82,92 4tillers in ono metre row length, respsotively.
Difforences in total aumber of tillers per uetre
row length due to various levels on nitrogen were signifioant.
Inoreasing the levels of nitrogen generally inoreassed ®
ousber of tillers. Application of 160 kg N/ha prodused the
highest number of total tillers but it 414 not differ signiw
ficantly <from 120 kg ¥/ha. Both the levele prodused signie
fioantly higher number of total tillers per metre row lengty
as compared %o & kg N/ha. The mean values of total tillers
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Table 8 ¢ Mean mumber of total tillers per metre row
length of wheat varieties as influenced by
various levels of nitrogen and phoaphorus

tan 1 - T
Varioties ; Phosphorus; Hitrogen kg/ha (1) I Me
™ kg/ha E:,; o [ P o
i , _160 |

vy Pyo .13 87T.00 83,88  84.33
Pao 80,13 87.75 89,00 85463
Mean 7642 86.00 86.29 82.90
G=405 ®, 69,50 84.88 82,50  78.96
(V2) %0 82,50 86.88 86,00  ©5.13
Pao 82.65 84.25 B7.13  84.67
Mean 78,21 85.33 85,21  82.92
Mosn ?O 59’ i) 84#36 v 82, 5 78.85
P#O m:al 36094 86044 84’73
Poo 81.38 86.00 88,06  85.15

Mean T7.31  85.67 85.75 82.91

3ouraeo j Stm :% C.J.at 5‘;5 %cQVi S;

v 0u7h  HdSs ain Plot
i 121 345 2 10

P 1,21 3.5 o8 Plot
YxB 1.72 HeSe

VP l.72 HaSs

¥x? 210 N3,

VxN2P 297 He3.

H+3+ 3 Hot significant



wore T7.51, 85.67 and 05.75 with application of 80, 120 and
160 kg N/ha, respectively. |

Total nmdber of tillers per anetre row length were
significantly affected by varions levels of phosphoruss
Application of 80 kg ?205m prodused highest amber of total
tillers but, the same wvere at par with 40 kg Pa,og/ha. Both
these levels of rphosphorus produced significantly more
total tillers than no phosphorus application. Application
of Oy 40 and &0 kg P,0o/ha prodused 78.85, 84475 and 85.15
total tillers por metre row length, respectively.

Hona of the interastions affoot was found <o be

The mean data on nunber of effeotive tillers por
netre rov length as influsnced by varieties, wvarious levels
of nitrogen and phosphorus are pressnted in Tadle 9 and the
analysis of variance in Appendix-l.

The data revealed that the effent of varieties in
respeot of effective tillers per medre row length was not
significant, The varieties (1120 and G405 on an average
gave 78,37 and 78,11 effeotive tillers in one netre row
length, respeotively.

Effeotive tillors were signifioantly influsnoed by
various levels of nitrogen. There was inoreass in number of
effective tillers with inorease in nitrogen. 7he highest
number of sffective tillers was obtained with 160 kg K/ha.



9

e v

Table 9 3 Mean number of effective tillers per meter row
length of wheat varieties as influenced by
various levels of nitrogen and phosphorus

v;ruuuim"' ghorus §  Hitrogen kg/ha (M) i Mean

4p (P | ¥ { ,
O 1 ([ o [ 5e |
G¥=120 B 6425 TTO0  T7.25 7283
(TP gy 7500 8250 8238 79.96
: Pao ~ 1550 84.25 87.25  82.33
Mean 7158 81.25 82,29  78.37
G=405 R 64,65 7815  T6.38  T3.25
() By - 78.00 6L.88  6l.38 80,42
Bap  T8.88 80,25  82.83  80.67
Mean T3.83 80,29 80.21 8.1
Hean Po 64.44 T7.88 76.81 73.04
Pw 75«50 82.19 8l1.88 80.19

Mean T2:.Th 80.:77 . 81.2% T8.24

Source E SEn : T@.D.aﬁ 5% g G.V.%

v 0#65 HeSe Main Plot

N 1.12 3,18 494

» 12 3.8 Sub Flot
. 6499

YxXN 1.58 H.3.

¥xP?P 1;58 R.3,.

Nxp 1.94 ¥.2,

VxEx?P 2274 H.3,

N.3. s Not aignificent
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Appliocation of 120 kg ond 160 kg N/ha prodused significantly
nore number of effeotive tillers as oompared to 80 kg N/ha
but both wore at pars Application of 80, 120 and 160 kg N/ha
produced 72,71, 80.77 and 81.25 effeotive tillera, respectively.

- Effective tillere were also significantly affooted
by different levels of phosphoruse Thosphorus tended to
gave more number of effective tillers. The highest numbor of
effeotive tillere were observed with 80 kg 1’3051213, but it
wad at par with 40 kg _13205/ha.' Both the levels of phosphorus
(40 and 80 kg/ha) gave significantly higher number of effeo-
tive tillers as compared to control (0 kg ons/ha). Appi!.éa-
tion of 0, 40 and 80 kg P,0./ha gave T3.04, 80419 and 81,50
affeotive tillers in one metre row Jength, respeotively.

Ho significant differences were observed in reopsed

of effeotive tillers dus to various interaotions,
446

The mean data on length of earhead in om of wheat
varieties as influenced by various levels of nitrogen and
phosphorus gre presented in Table 10 and the analysis of
variance in Appendix-I. |

Ac yegards the length of earheads, both '&:e variow
ties 414 not differ significantly with each other. The mean

valuss were 8.36 and 8450 cm for GW=120 and Gv=405, respece
tively.



Tabls 10 : Mean length of earhead in om of vheat varieties
as influenoed by various levels of nitrogen
and phosphoras

Varuuea{ k?%nmf Kl*ﬁsan kg/a () i Moan

B } nw g K60

GW-120 ®,  8.07- 8.28 8,39 8.25
. (?1) P‘Q : 8.27 849 8.48 8.41
Mean 821  B8.37 851 8.36

OW=405 B, 81T 839 6.43 833
(v3) Bg . 839 B8.63  8.65 8456

Pgg 844 866 8T 8.60

Mean 803’ 3&55 .. 8.60 8.50

Mean % 8,12 8,34 8.4l 8.29
0 8.33  B8.57  B8.56 8.49

Pao 8+37 - 8e90 8.69 8.52

Mean 8.27 8447 8.55 8443

Source | vgsm;% G.D.at 5 Bc.v.%

v B 0405 .3, Hain Flot
¥ 0.08  N.S. 3.62
P 0.08  N.S. 3?251‘1“
v x X 0.12 Hede

v xP 0«12 H.3,

Ex>?» -~ Ocu 'IRQ'Si v

V: Nx?P 1.2 K.S.
N.39. 3 Not signifiocant
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Earhead length did not differ significantly due to
various levels of nitrogen. However, nitrogen resulted in
marginal increase in length of earhead. The mean earhead
length of 8.27, 8.47 and 8.55 em were recorded with 80, 120
and 160 kg N/ha, respectively.

The data further showed. that effect of phosphorus
was not found significant with regard.to earhead length. How-
ever, phosphorus has positive effect on length of earhead
to some extent. On an average 8.29, 8.49 and 8.52 cm length
of earhead was noted with O, 40 and 80 kg Eéos/ha, respec-
tively.

The results revealed that none .of the interactions
was observed to be significant in respect of length of earhead.

4.7 Number of spikelets per earhead

The average number of spikelets per earhead of
wheat varieties as influenced by various levels of nitrogen
and phosphorus are presented in Table 11 and the analysis of
variance in Appendix-II.

The data indicated the number of spikelets did not
differ significantly due to varieties. On an average, GW-120
and GW-405 gave 14.23 and 14.17 spikelets per :earhead,
respectively.

Effect of various levels of nitrogen was not signi-
ficant with respect to number of spikelets per earhead. Appli-

eation of 80, 120 and 160 kg N/ha produced 14.03, 14.27 and
14.31 spikelets per .~earhead respectively.
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Table 11 ; Mean number of apikelets per earhead of wheat
varieties as influenced by various levels
of nitrogen and phosphorus

PP r—— T
v‘f%?“”i mgff%:mé _Fitrogen ks/? (m) g voon
B %0 § Mo § Mo
G120 ?, 13.90 14,00 24,05 - 13.98
(V) B  Me15 L0 U403
Pgo 14.20 14,50 14450  14.40
Mean 14.08 140130 14«52 14,23
GY=405 By 13,80 14,00 1410 13.97
(V) B0 14,00  14.30 14440 14,23
Pao 14.10 14440  14.40  14.30
Mean 15.97 14423 14.30 14,17
Mean % 13.85  14.00 14.08  13.98
Py 14.08  14.35  14.40  14.28
Pgo 14.15  14.45 14,45 14,35
Mean 14.27 14.20

14.03

14.31

Soma 13& 2 { G*D.at -%ic.v. %

4 :
Vx¥
Vxp
Exp
VxN=xP?

0.08
0.13
0.13
0.18

- 0«18

Q.23
0.32

He3e
N.S.
H.S,.
H.3,
He3,
K.3,

H.S.

Main Plot

3«18

Sub  Plot

4.50

H.5. 3 Not aignificans
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E Hupber of é;:ikeleta por earhead was not significantly
1Aflusnced by differont lavels of phoSphoruSs On an average
13,98, 14.28 and 14.35 opikelets por earhead were obsexved
with the lovels of O, 40 and 80 kg onslha. respestively.

Hone of the two or three factors interactiona was
found to be significant.

4.8 Rumber of graino per enrhead

Mean nuaber of grains por earhead of vheat variet!
a8 influsocod by varying levels of nitrogen and phosphorus
are presented in Tablo 12 and the analyaia of variance in
Appendix-11, |

It was ovident from the data that varieties did
not diffor significantly lo respect to nmumber of grainc per
earhead. Howsver, marginal differecnce in number of grains per
earhead was observed. The grain count per earhead wao 41.87
.and 40,97 Lar vardety G4-120 and GU-405, respeetively.

Hean number of grains wae significantly affeoted by
various levels of nitrogen. Iucresse in nitrogen lavel
rosulted in increased number of graing per esrhead. Applidae
tion of 160 kg N/ha prodused highest number of grains par
earhead which was at par with that of 120 kg N/ha but both
ware siguifiogntly superior over 80 Ig N/ha in this Iespec e
On an gverage 80, 120 and 160 kg H/ha prodused 39.82, 41.79
and 42,65 grain® por earhead, reapactively.
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Tadle 12 ¢ Mean numder of graing per ear head of wheat
varieties as iafluenced by various levels of

nitrogen and phosphorus

Varieuwl m“Fh"m g

‘Nitrogen kg/ha (x)

(M)

H__j F120

3”;_5_9 g b.mi

GY-120 By 39,65 41.20 42,35 41.07
(V) Py 40,20 42,50  43.25 41.98
PBO 41.0% 43.25 43,40 4257
Mean 40.50 42432 43,00 41.87
OW-405 2 38.25  40.30  41.15 39,90
(V) Py 39.65  41.50  42.50 41.22
Pao 41,10 42.00  43.25 41.78
Megan 39.33 41.27 42.30 40,97
Mean PO %58.95 40.75  41.75 40,48
Pyo 30,93 42,00  42.88 41.60
PBG 40.58 42.63% 43.33 42.18
Mean 39.82 ) 41.79 42,65 41.42
Source | l‘ SEn » s é.Boét »Sﬁ 80.?. %
v 0.23 NeS.  HMaln Plot
.1 0435 0.+99 327 '
P 0435 099 Sub Plot
.01
Vx§ 0449 Ha3. 4.0,
VvVxp 0+49 N'S_O
Ex? 0.60 N.S,
VXHXP 0.8 ¥.3.

N.3. s Kot oignifioant
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Application of various levels of phosphorus h -
aignificant effeot on number of grains per earhead. Inorea~
sing lovels of phosphorus generally resulisd in inoressing
the number of grain per earhead, Application of 80 kg ongm
gave the highest number of grainp per eathead, but it was ad
par with 40 kg raeslha. Both the lovels of phosphorus gave
significantly higher number of gralns per earhead than cone
trol (0 kg P0g/ha)s Application of 0, 40 and 80 kg B,0g/ha
on an avernge gave 40,48, 41.60 and 42,18 grains por carhesd,
respeotively.

Nono of the interactions was found to be signifioant.
49 Grain welght por earhoad |

The data on graln woight psr head as influsnced by
various levels of nitrogen and phosphorud are presented in
Table 13 and the emalyaxs‘ of variance in Appendix-IX.

The data indicated that grain woight per earhead
was significantily affested by varieties. Variety Gu-405 gave
siguificantly higher grain woight psr earhead than G4W-120.

On an average variety GiW-120 and GUW-405 guve .71 and 1.84 g
grain weight per earhead, respectively.

Effect of various levels of nitrogen was signifiosnt
in respeot of grain weight psr oarhead. Inorease in nitrogen
application resulted in inorease in grain weight psr earhead.
Each level of nitrogen diffared aignificantly with each othey
~ in respect of grain weight per earhead. Application of 160 kg
N/ha showed highest grain weight per eevhead followed dy



Table 13 t Mean grain weight per earhead in gram of vheat
variaties as influended by various levels of
nitrogen and phosphorus

v aria ti §m a%ﬁm:l m‘;rogen ks/h; 49 ll Hean
1 i %0 § Tio { "6
GW-210 By 1.50 1.61 1.61 1.7
vy Pso 1.58  L.T5 1.93 1.75
Pao 1.60 1.8 1.98 1.81
Mean 1.56 1.73 1.84 1.7
GN~405 B, 1.66  1.83 1.80 1.76
(Va) B0 1.61  1.90 2,05 1.85
Pao 1.72 1.90 2,10 1.91
Mean 1,66 1.88 1,98 1.84
Moan :PQ 1.58 1.72 1.7h 1.67
?49 1.59 1.82 | 1.99 1,80
Pao 1.66  1.87 2,04  1.86
Mean 1.61 1.6 1.91 T8
Source  § SEm s+ § C.D.at 5% 1 C.V. %
v 0.008 0,036  Main Flot
B 0,023 0.065  2° '
P 04023 0,065 gﬂgl Plot
VxN 0,032 Ne3.. *e
VP 04032 H.S. '
Hx?» 0404 0.113
VxNx? 0.06 H.S.

Ne3s s Not aignificant

L

L
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120 kg B/has Oun an average ls6l, l.8l and l.91 g grain weight
per earhend was reooxded with {he appiioauon of 80, 120
and 160 kg H/ha, respsctivoly. , ‘

Various levals of phosghorus differed significantly
in respsot of grain weight por esrheads Every lnorcase in
phosphoxus level resulted in an  inorease in grain weight
per oavheads Application of 80 kg 2205/h8 gove highest
grain weight per carhesd (1.86 g) but it was at par with 40 kg
PyOg/ba (1.80 g)e However, both the levels of phosphorus
gave significantly higher grain weight per carhead than |
control (0 kg R,05/ha)e Hean grain weights per earhead for
Oy 40 and 80 kg P205/ha ware 1.67, 1480 and 1.86 g, respoo-
tively,

Exospt interaction betwean N and P, none of the
other intaractions was found 0 be significante Tho treate
ment oombination K, cnPoq gwve the highest grain weignt per
earhead (2404 g) (Table 13).» Howevar, it wes at par with
reateent conbioation BygaPeq (1499 g)e But both ware siguie

enced by wheat varieties and different levels of nitrogen asd
phosphorus are preaented in Table 14 and the analysis of
variance in Appendix-Ile

™he data revealed that test welight was aignificandly
affected by warieties, Variety Gi=405 gave aignifioantly



Pable 14 3 Mean test weight (1000 grain) in gran of
wheat varieties as influsnoed by variows
levels of nitrogen and phosphorus

v ammJ Fhoa%xom} m*emgen kg/ha (H) : { Mean
1)) . ¥
™ § T § Moo § Mo §
G4-120 Po 34.20 3500 | 35460 B34.93
) o  35:00 36,53  37.00  36.18

?80 , 96,10 %7.15 37,80 37‘ 02
Mean 5510 36.23 36.80 36.04

GW-405 1’0 368470 3785 39.05 37.87
¥2) Bo TS5 30 4100 39.41
Bgy 37480 39.85 4150  39.72

Mean  37.34  39.13  40.52  39.00

Mean Py 35.45 36443 5733 36.40
F‘W %6426 38.11 39.00 37.79
PQO | %6495 38450 39.65 38.37
Hean 36422 37.68 38.66 3752

Source ﬁﬁ 4 E | CJDeat % g0¢Vi

v 0.18 0.83 Main plot
N 0.24 0.67 294

P 0424 0.67  GuB. Blet
VxR 033 - H.3. *

Vxp 0+33 N.3.

¥xp 0.41 K.3.

VxExP 0.58 'R.S.

H.S. 1 Not aignificant
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higher test weight as coapared to GW-120. Test weight of
39.00 uad 36.04 were noted with GW«405 and GW=120, respec-
tively.

Test weight was significantly influenoed by various
 levels of nitrogen. Every inorease in nitrogen level resulted
in an inorease in test weight, The highest test weight
(38.66 g) was resorded with 160 kz W/ha. Test weight of
56+22, 37.60 and 38,66 g was obtained with applieation of
80, 120 and 160 kg ¥/ha, respectively.

Differences in test weight due to various levels
of phosphorus were significant. !ﬂée highest tent welight
was resorded vhea 80 kg R,0o/ha vas applied, but it did not
Aiffer aiguifioantly from 40 k2 ?aoslhm Both these lavels
of phoosphorus gave significantly highey test weight than
oontrol (0 kg B0s/Mma)s Application of O, 40 and 80 kg B,0/he
gava 36.40, 37.79 and 38.37 2 %est woizht, respectively.

Rone of the two or three faotors interactionswvas
found to0 be signifiocant.

Data on mean protein ocontent of grain as influenoved
by varietiss and different levels of nitrogen and phosphorus
are prosented in Table 15 and the analysis of variance ias
furnished inm Appendix~Ils« The data are also deploted in
Pigure 4. N |

Differences in protelin content dus to varietiocs
vere siguificants Variety w405 was found richer in protein



Table 15 ¢ Mesn protein oontent of wheat grain in percentage
of wheat varieties as influenced by various
levels of nitrogen and phosphorus

: T Nitrogen kg/ma (1) |
Varieties E Phns)pggme S— , Mean
V) R {5 Ny20 Y160 _
a4-120 2, 11.88  12.34¢  13.56  12.59
(V) Bio 12,25 13.60 14,00  13.28
Pgo 12,50 14,00  14.44  15.65
01405 2, 12,06 1350  14.19  13.25
(V) %0 12.88  14.44 14,94 14,09
208 12.95 15,31  15.56  14.61
Mean 12,63  14.42  14.90  13.98
Hean ? 11.97 12,92 13.88  12.92
B0 12,57 14,02 14.47  13.69
Pao 12,73 14.66  15.00  14.13

Mean 12‘42 13. 87 14045 13.58

Source %Sm + %C.Deat 5% 2C.V. &

v 0.14 0.60.  Main plot

N 0.11 0431 2*94

: 0ell 9.31 - ;?gopl“
XN 0015 R.5.

Vxp» 0.15 N.S.

FxP  0.19 .S,

YyxE=xp 9027 H.3a

NeSe ¢t NHot aigniﬁoaﬁt
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Figure 4
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Mean protein content of two wheat varieties ags influenced by
various levels of phosphorus.
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oontent than GW-120. Protein content found in 3W-120 and
G405 was vlﬁal? and 13.98 per oent, reapectively.
 Protein content was significantly affected by
various levelo of nitrogen. The highest protein content
wad reoorded with the application of 160 kg X/ha, followed by
120 kg ﬁlha and 80 kg T/ha. ALl the 1.3'5'@15 of aitrogen
diffared mignificantly with sach others Application of 80,
120 and 160 kg T/ha gave 12.42, 13.87 and 14,45 por cent
protein contenty respestivoly. '

Protein content was significantly affected dus to
various levels of phosphorus. The highest protein content
was pecorded with 80 kg ongﬂm. A1l the threc levels
differed significantly with cach others Application of O,
40 ond 80 kg P,0;/ha on an average produced 12.92, 13.69
and 14.13 por cent protein content, respestively.

The results rovealed that none of the internctions
was observed o be significant.
4+12 Eoonoaios |

Average yisld of grain and otraw, grose realiza-
tion, ooct of cultivation, net profit and CBR for

various {rcatments hao boen worked out and preaonied
in Table 16.



Table 16 s

Mean grain and straw yield in kg/ha of vheat,

groas realization, cost of cultivation, net

zmﬁt and CBR as influenced by various

reatment combinations

! Gratn Straw] Oross  § Total rﬂat- |

lold y:.aldy relaiza~y 0091 o pmfiti
Treatnent /hai kg/hal tion ou.lti—- Bs+/ha § CBR
effeots Re/ha vation o

, i ha/ha ,
Vi Bgp By 4000  5T45 9862 5346 4516 1 : 1.84
ViRgy By 4269 6:553 10559 5653 4906 1 : 1.87
Vil o0Fg 4302 6449 10647 5570 5077 1 : 1.91
VIHROPBO 4638 74'55 13.666 5185 5481 1l ‘1-89
ViF B 4316 6688 10724 5796 4318 1 : 1.85
VilgoPae 4733 7625 11793 6411 5562 1 3 1.84
Vollgy By 4104 6115 10151 5346 4805 1 1 1.90
Vogy Pyo 4276 6500 10506 5653 4943 1 3 1.87
Volg, Py 4340 6725 10774 5960 4814 1 l.81
VaoliogF, 4285 6511 10618 5570 5048 1 ¢ 1.91
VoMiagPyo 4663 7365 11507 5878 579 1 11.97
Vol aoPgp 4755 7608 11840 6185 5655 1 & 1.91
VoN160Fp 4305 6670 10687 5796 4891 1 : 1.84
VolligoPyo 4688 7434 11663 6103 5560 1 : 1.91
VoFigoPap 4809 7691 11974 6411 5563 1 ; 1.87
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The data portailning to average net realisation
depived from the main effeot presented in Table 17 indicated
that variety GW-405 gave higher net profit (Re.5222/ha) than
G1=120 (Rs.5114/ha). |

Anong the various levels of nitrogen 120 kg N/ha
gave the noximun net profit (Ra.5434), followed by 160 kg
H/ha (Ro0.5297) and 80 kg H/ha (Re.4785).

With respect to phosphorus, application of 40 kg
P,05/ha gave the highest net profit of R3.5369, vhile 80 kg
yzoslna gave Re.5270 and 0 kg ?205/21& gave Ro.4876.

Considering the various treatment combinations,
variety Gi~405 with 120 kg N/ha + 40 kg By0g/ha (V,K,,0%,0)
gave maximun net profit of Rs.5719, vhile, minimum net
profit of Rs.4516 was obtained with variety Gw-120 with
80 kg N/ha without phosphorus application (V;N,,,P,).

Cost Benefit Ratio (CBR)

Application o? 120 kg N/ha + 40 kg P205/ha 10
varioty GW=405 gave the highest C3R (1 : 1.97) with naximua
net profit. Minimum CBR (1 3 1.79) was attained by appli-
cation of 80 kg N/ha + 80 kg Pacslha 0 variety GiW-120,



Table 17 ¢ Net realization in Rs/ha of wheat as influsnoed by

different treatments

reataont g Eet. rﬁ;}gauon
Vl GW=120 5114
Vo 8W-405 5222
NGO ecke Nitrogen/ha 4785
512012%5 nitrogen/ha | 5434
11160160,;8 nitrogen/ha 5297
By Okg Phosphorus/ha 4876
Fyo 40y, phosprorus/ha 5369
Pao aom phoaphorus/ha 5270
: — _
g;: { _ Source {Amoun‘b in Rs.
1s OCost of fertilizers
(1) Cost of N from ures 5.32/kg N
(11)  Cost of P,0; fLrom single «25/kg P,0
super phogpgcmm nel T.25/k8 273
2, Co8t of cultivate with tractor 45.00/hr
3« Coat of seeds 3.00/kg
4. Cost of labour 11.00/day
S5¢ Cost of irrigation 12.00/ar
6, Cost of Alarinm 125.00/11t
7« Cost of Ceresan 18.00/kg
8+, Interest ¢ 12%
Selling price
1. Grain (1) GW-120 225.00/q
(44) Gw-405 225.00/q
2. 3travw

15.00/q
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DISCUSSION OF RESULIS

An experiment was oonducted in rabi aeason of the
yoar 1985-86 to atudy the performance of two late Bown dwarf
wheat varieties vis., GW=-120 and GW-405 under Adifferent
levels of nitrogen and phosphorus on loany Sand of Anand.

T™he results of the study presented in the proceed-
ing chapter are disoussed in thie chapter. ‘

5.1 Grain yleld

The results reported in Table 5 indicated that the
offoots of varieties were found not eignificants GW~120 and
GY-405 gave on an average 4433 and 4469 kg/ha grain ylold,
respeotively. The difference in grain yisld due %o varioties
was not aignificant, This seeme to be dqm to similar genotlo
set up dus to common female parent utilised in the evolu-
tion of both the varieties. The non significant differences
were observed in main yield affeoting oharacters like
mean aumber of effeotive +tillers per metre row length,.
length of earhead, mean number of spikeleta per earhead and
mean number of grains per earhead. This leads to about egual
response of both the varieties in grain yield. The results
were in close conourrence with those reported by Agarwal
et al. (1972); Singh and Singh (1973); Garg and Saraswat
(1974); Shekhawat and Singh (1976); Bhardwaj (1977) and
Gingh of al. (1984).



It is observed from the data exhibited in Teble 5
that 120 kg H/ha significantly inoreased grain yield as ommed
t0 80 kg K/ha but it vas at par with 160 kg W/ha., The three
levels of nitrogen vig., 80, 120 and 160 kg/ha produced ngan
grain yleld of 4217,4554 and 4583 kg/ha, respsotively., The
inorease in grain yield due to 120 and 160 kg N/ha wa9 7.99
and &68 per cent over that of 80 kg W/has Higher grain
ylelds d\ne t0 higher dose of nitrogen cen be attridbuted %o
i1ts heavier grains (Table 14), higher grain weight per ear-
head (Table 13), more number of grains per earhead (Table 12)
and more number of effective tillers per metre row ‘langﬁx'
(Table 9)» The probable reason for suwh a marked response
due to the addition of nitrogen night be that the soil of
the experiment plot was defioient lzln this element (Table 1)
waioh with applied anitrogen tended to put more vegetative
growth, better root develorment and réaulteﬁ in effioclent
photosynthesls and ultimately produced more grain yleld. The
inorease in yield dné to nitrogen beyond 120 kg K/ha showed
& shouldering or levelling off effeot and hence 120 kg N/ha
appeared to be the optimum. The results were in agreement
with those reported by Dubey and lal (1971), Mathur et gl.
(1971); Sandhu and G411l (1972); Sharme et al.(1972); Shekhawat
and Shekhawat (1973), Singh and Singh (1975 o), Bhardwaj
(1977), Malik (1981), Singh and Agarwal (1962), Kapur et al.
(1985) and Kumar (1985),



The data presented in Table 5 Zfurther showed that
phosphorus application had significant effesi on grain yield.
Mean grain yield obtained was 4219, 4529 and 4606 kg/ha with
0, 40 and 80 kg P205/ha. respeotively. The inorease in graim
yield due to 40 and 80 kg P205/h& wa8 7.35 and 9,17 per cent
over that of no phosphorus application. The effect of 80
and 40 kg P205/ha in respect of grain yield produotion wme
at par, Higher grain yield with phosphorus application could
be asoribed due to heavier grains (Table 14), higher grain
veight per sarhead (Ta;ole 13), more number of graius per
earhead (Table 12) and more number of effestive tillers per
metre row length (Table 9). The probable reason for such g
marked response might be due to the faot that application of
phnﬁphw mnight have enhanoeithe root grovih extensivelys Also
it is the important constituent of co~enaymes which are iludpore
tant for photosynthesis and protein synthesis. This might
have inoreased number of tillers, number of grains per earhoad,
grain weight per arhead and test weight and ultimately the
grain yield upto an optimal limit. In the present exporiment
the inorease in yisld due to phosphorus beyond 40 kg Pzt}s/lll
shoved a shouldering or levelling off effect and hensce 40 kg
Py0;/ha seomed to be the optimum. The results are in confore
mity with those noted by Sharma et al. (1971), Sinha et al.
(1973), Sinha and Rai (1976), Varshuey (1976), Singh et al.
(1980}, Vyas of al.(1980), Prasad et al. (1961), Yadav and
Verna (1983), Parauha (1984) and Rana 8% al. (1985),
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Kone of the interactions was found to be sigaificant,
5.2 Siraw yield | |
' The data presented in Table 6 indicated that
strav ylold was not oignificantly affeoted by varieties.
Variety GW-120 and GW-405 on an avaragé prodmeﬁ 6831 and
6957 kg/ha straw yleld, respectively. Both the varieties
wvere at par in respect of otraw yield due to same genetio
set up and adaptability to the similar climatic conditicne
of losality. Flant height (Table 7) and total number of
tillexrs per metre row length (Table 8) of these varietles
were non alignificant. These two are the main plant charac-
teristios which governs the vegetative growth (atraw yield).
This might have resulied in oon significant differences
betwoen two varieties in straw yleld. Similar results were
obtained by Shekhavat and Singh (1976), Singh and Agarwal
(1976, Bhadrvaj (1977) and Singh g% al. (1984).

The differences in straw yleld due to levels of
nitrogen were signiflecant (Table 6)« The three levels of
nitrogen viz., 80, 120 end 160 kg/ha on an average gave
6333, 7095 and 7256 kg/hs straw yield, respeotively. Appli~
cation of 160 kg N/ha d1d not differ significantly from
120 kg N/ha in this respsot. The inorease in otrav yield due
to 120 and 160 kg N/ha was to the tune of 12.03&::& 14.57
per cent over that of 80 kg N/has The higher straw 'yiem'
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under higher dose of nitrogen is attributed to more number
of total tillers por metre row length (Table 8) and taller
plants (Table 7). These ultimately resulted in more
vegetative growth and higher straw yield. The inoresse in
atraw yleld due %o nitrogen beyond 120 kg F/ha shovwed a
shouldering or levelling off effect and hence 120 kg N/ha
pesmed to be the optimum. The resu‘ns are closelg related
with those yeported by Singh and Shrivastva (1971), Khan
et al. (1977), Agarwal and Moolauni (1978), Agarwal and
Yadav (1978), Patil and Khuspe (1978), Dhiman et al.(1982),
Patel ot al. (1982), Singh and Agarwal (1982) and Singh gt a).
{1983). ’

The mean data on otraw yield presented in Table 6
revoaled that the atraw yleld was significantly influenced
due to phosphorus levels, The straw yields of 6363, 7044 and
7236 kg/ha were obtained by O, 40, and 80 kg EO/ha,
respsotively. Effeet of 80 kg Peosfha wad found at par
with 40 kg onslha in respect of atraw yleld. The inoyease
in strav yield due to 40 and 80 kg ?20_5/1;& was 10.70 and
13,72 per cent over no phosphorus. Fhosphorus is essentisl
for cell division and growth vhich might have incressed total
number of tillers per metre row leagth (Table 8) and plant
height to some extent (Table 7). This night have resulted
in significant differences in plant height and total tillers
per metre row length. The increase in straw yleld due to



phodghorus beyond 40 kg Paoslha showed a shouldering or
levelling off effect and hence 40 kg ;?zﬁslha appeared to be
the optimum. The results were in oonforaitly with those
obtained by earlier woriers vig., Singh et al. (1983), Yadav
and Verma (1983) and Sinha and Bai (1984)e

None of the interactions was found to be signi-

A _piant Neigny :
| The varieties GW-120 and GW-40% did not differ
significantly in their height (Table 7). GW-120 and GW-405 on
an average gave plant height of 80.74 and 81,96 om, respeatively.
The non bimu&amt differences in the plant height seemed
to bs dus to same genctiocsl charsoters because both varieties
are double gene dwarf varietics, The results are in agree-
ment with those reported by Sewaran gt al. (1973).
Partilization of N at the rate of 80, 120 and 160
kg/ha to the orcp cavsed a significaunt variation in the final
plant height (Table 7). The higher twn dJdoses of nitrogen
8ignifioantly inoreased the plant height over the lower doss.
All the three rates of aitrogen vis,., 80, 120 and 160 kg/ha
had average plant height of 80,12, 81.56 and 82.37 oa,
respactively. The inoreasse in the plent height due to 120
and 160 kg H/ha was 1.8 and 2.8 per oent over that of 80 kg
E/ha. Tae insrease in the plant growth in term of plant height
due to ¥ application 13 expected becausne the s0il of the
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exparizent plot wad defiolent in nitrogen. The basio facd
that the nitrogen helps in oell division and oell elonga=~
tion which might have ultimately inoreased the plant heights
The results were in égreaxaant with the findings of Sandhu
and Gill (1971), Siogh and Anderson (1975). and Halikattd
 (1983)e |

Data oa the plant hoight (Table 7) showed ithat
differences dus to different rates of phosghorus were not
signifioant. All the three rates of phosphorus vig., Oy 40
and 80 kg By0p/ha hod aversge plant height of 80,41, 51,58
and 82,05 om, respeotivelys Thup phosphorus did not ahow
inprovement in heighte Similar results were obtained by
Patel (1985). |

None of the interastions was found to be significant.
$illers por metre row length
The mean data on nunber of total tillers par motve
row longth are presented in Table 8, It indicated that the
diffarence in total tillers per metre rov length due to
varieties was not significant.  GW=l20 and GW=-405 gave on
an average 82,90 and 82.92 tillere per metre row length,
respectivelys Both the varietios were at par in respect of
this chargoter. This aight be dus to same genotio set up
and adaplability to the sans olimatio conditions of locality.
Siatlar results were obtained by Sowarsn 8} ale (1973),
Sewarem 6% al. (1975), Patel (1976e)and Sandhu (1982).

5e4
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The data presented in Table 8 showed that there was
aignitipant marem in total tillers per metre row length
with {noresse in anitrogen levels. ‘he highest mmber of total
tillers wo maﬁd in the plots under the treastaent of
160 kg §/ha but it vas et par with 120 kg N/ha in thia
respeot. Mean nuaber of total ¥illers were 77.31, 85.67 and
85.75 by application of 80, 120 and 160 kg N/ha, respeotively.
The mmnﬂd in total tillers dus to 120 and 160 kg H/ha
vas 10.8 and 10.9 per cent over that of 80 kg N/ha. Applica-
tion of nitrogen added to the vegetative vigour of the plant.
This might have resulted in sprouting ihe newer tillers.

The results were in agreenent with those reported by Singh and
Anderson (1975), Dhingra ot al. (1979) and G411 end Singh
(1980). |

It i» seen from the data presented in Table 8 that
total tillers per metre row length were aignificantly affes
dus to phosphorus levels; Average total tillers per metre
row length were T8:85, 84.75 and 85.15 under the <treatuens
of 0, 40 and 80 kg P,0;/hay respectively. The soil of the
experimental plot was medium in phosphorus acontent (Table 1)
vhioh has responded to the lower level of 40 kg onslha and
then after there was no advantage with higher lovel, Thus
both the higher levels of phoaghorus (40 and 80 kg 1:205 /ha)
414 not differ significantly with each other in this reapect.
Theé inorease in total tillers due to 40 and 80 kg Péog/ha
Wad 7446 and 10,80 per oent over et of g phos phorus,
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| by
fhe pesults wers in conformity with those obtained/earlier

workexe vigz. Patel et al (1971), Tiwari and sm@ (1969) and
Anin (1983). | '
Hone of the interactions was found to be aignifioant.

The resulis reported in Tabin 9 mdioatad that the
affeots of varieties were found no$ significant. GW-120 and .
Gv-405 gave on an average 78.37 and T78.1l effective tillers
per metre rov length, respectively. Both the varistics were
at par io this respoot dus to same genetio set up. The reaulls
were in agreement with those reported by Sewaram 8% nl.(1373),
Sewaran et al. (1975), Patel (1976a),Sadhun (1982), Singh
ot a1.(1985), Singh and Dixit (1985) and Faida et al.(1986).

' On examination of results (Tsble 9), it was found
that levels of aitrogen had significant offeot on effective
tillexs per metre row length. The treatment 160 kg I/ha
produged the highesat number of effective tillers per metre
»ow length vhich vas at par with 120 kg N/ha but significantly
superior %o 80 kg F/ha. Effective tillers per metre row
length were 72,72, 60.77 and 81425 by the application of
80y 120 snd 160 kg N/he, respootively. The increase in
aumbex of effsotive tillers per metre row lomgth dus to 120
aod 160 kg H/ha wa® 11.09 and 11.75 per cent over that of
8 kg H/ha. The probable reason for higher number of effeotive
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tillers under higher doses of nitrogen might be increased
uptake of nitrogen throughout the growth pericd. Nitrogen
being basic element for grain protein might have resulted
in fruit-ful tillers. The results were in olose condurrence
with those reported by Bathkal and Patil (1970), Singh and
Andemqn (1975), Dhingra et al.(1979), Borse and Mahajan(1980),
@%13 and Singh (1980), Malix (1981) and Sadhu (1982).
Signifioant differences in number of effective
til1lers por metre row length were obsexved dus to levels of
phosphorus (Table 9). Numbar of effeotive tillers were 73.04,
80.19 and 81.50 under the treatments of 0, 40 and 80 kg onslhu.
roapeotively. EBffest of 40 and 80 kg ?205/11& did not differ
aignifioantly in this respeoct. The inorease in number of
effective tillers per metre row longth due to 40 and 80 kg
P0g/ha was 9.79 end 11.58 per cent over that of no phosgphoras
application. The higher number of effective tillara under
higher doses of phosphorus wore obserxwed due to increase in
uptake of phosghorus throughout growth period. It plays an
important role in euwymatio reaction and metabolism hence
promotes the heading. The resulis are in olose agresment with
' ome of the atereoss, Parauha (1984).
5.6 e ¢ oam , ns8 was found to be g

The data presented in Taple

ignifioant,

10 indicated thny



97

varieties. Variety Gi/=-120 and GW~-405 gave on an average 8.36,
and 8.50 om length of earhead, respectively., The differences
in length of earhead dus %o varietiss were not significant.
This oould be assribed to their same genetio set up and it
is a heriditary charaoter whioh is diffioult o alter.
Similar results were obtained by Patel (1976g) Siagh and
Agarwal (1976), Sadhu (1982) and Singh % al. (1965).

:‘ The mean data on length of earhead presented in
Table 10 revealed that the length of earhead was not aigni-
£icantly affected dus to nitrogen levels, The length of
earhead wap 8.27, 8.47 and 8.55 om with 80, 120 and 160 kg
K/ha, respectivelys The differonce in length of earhead duvs
to various levels of nitrogen was not asignifioants The
probable reason is it being genetiocal character which might
be not affented much by nitrogon. The results were in agrege
ment with the finding of G111 and Singh (1980).

On examination of results (Zable 10) it was found
that levels of phosphorus had no% significant effeot on
length of earhead. All three rates of phosphorus vuw,
and 80 kg P,0;/ha had average oarhesd length of 8429, 849>
and 8452 om, respectively. This showed no marked effoot of
phosphorus on earhead length. Similar results were obtained

by Samul @t al.(1975), Reddy and Bhardwaj (1984) and Patel
(1985) .

i\

Hone of the internoiions was found to be aigntﬁdaut.
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5¢7 Number of spikelets per earhead

The results reported in Table 11 indicated that -
the mmhe‘t- of spikeleta per‘ ecarhead was not significantly
affactod iay the varieties, GW=120 and G405 gave on an average
14223 and 14.17 spikelets per earhead, respestively. Both "
the Verctiea wvere at par in respeot of number of spikelots
per earhead due to smme genetio set u;i and adaptablility to
the sinilar olinatio conditions of locality. The results
were in agreement with those reported by Patel (1976a).

The mean deta on number of spikelets per earhead
presented in Table 11l revealed that the number of spikelets
was not aﬁ.gn;ﬂuanﬂ.y affestsd by the various levels of
nitrogen. However, nltrogen tended to inorease nﬁmber of
spikelots per earhead. The numder of spikelets per earhead
were 14.03, 14.27 and 14.51 with 80, 120 and 160 kg H/ha,
respeatively. Similar resulte were obtained by Halikatti
(1983).

Data on nwmber of spikelets per earhead (Table 1))
showed that differences due to different rates of phosphorus
were not aignificant. All the thres levels of phosphorus vis.,
Oy 40 and 80 kg Paﬁslha had on an averagp 13.98,34.28 and
18.35 apikelets per earhead, respestively. Thus thosphorus
tended to inorease mumber of spikelets per earhead to Some
extent, Similar results were obtained by Reddy and Shardway
(1984), |

Hone of the interections was found to be eignificant.



The differencea in gveragp number of graina per
earhead dus to varieties were noi aignificant (*i‘ab].o 12).

The reason for chtainiﬁa atatistically equal nunber of gmins
por earhead of the two varieties under test may be that they
might be having sinilar genetiocal nature and the sane olimatie
conditions of the place. Similar resulis were reported by
Sharma and Singh (1971) in case of Sonalika and Chhotl lerma.
Singh and Agarwal (1976) also found the same resulis for
Kalyanaona and Sonalika at Narsan.

The mean nuaber of grains per earhead was influsnoced
aiénifiomtlyhy various levels of anitvogen. Mean number of
gralus per earhosd was 39.62, 41,79 and 42.65 under the
treatments 80, 120 and 160 kg N/ha, respeotively. The effects
of twe higher lovels of nitrogen did not differ aignificantly
with eash others The probable eason for more nuabor of
grains per earhead under higher levels of nitrogen might be
due %o higher availability and upteke of nitrogen by the erup
at grain filling stage. Moreover nitrogen helps in soed forase
tions The results are in agreement with those reperted by
Gupte snd Singh (1971), Singh and Anderson (1975), Borse and
Hahajan (1960), Malik (1981), Halikatti (1983) and Singh
(1986) '

The data on mean number of grains per earhead shawed
significant differences dus to various levels ct poaghorude
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The threc levels vis., 0, 40 and 80 kg ?205/12& produced
40.48, 41.60 and 42.18 grains por earhead, respeotively.
Bffects of 80 and 40 kg 1*305/&3 were at par in respsot of
number of grains per earhead. Thome findirgs are supported
by Tiward and Singh (1969); Amin (1983) and Parauha (1984).

~ Hone of the interactionswas found to be significant.
5.9 Grein wolght per earhoad

The data on grain welight per earhead as influenced
by varieties, leiela of niwogen and phosphorus are presented
in Table 13. -

Both the varietles slguificantly affected tho grain
waight per earhead. Variety GW=-405 prodused soignificantly
higher (1.84 g) grain weight as oompared to the grain weight
por earhead of variety 6W-120 (1.71 g). The higher grain
wveight per earhead under GW~-405 is atiributed to higher test
waight and compact filling of the spike of the varisty. The
results are similar to those obtained by Sharma and Singh
(1971) ond Sharma g% al. (1972).

Porusal of results of the offest of nitrogen on
mean grain weight per earhead indicated significant difforonces.
Three levels of nitrogen i.e. 80, 120 and 160 kz N/ha gave
an gverage graln weight of 1.61, 1.8l ard 1.91 g per earhead,
respectively. Application of nitrogen at emch level signifi-
cantly improved the grain woight per eavhead. The inorease
in grala weight per earhead dus $6 120 and 160 kg N/ha was
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12,42 and 18.63 per mpat of 80 kg H/ha. This could
boe attributed to role of nitrogen to form plumpy and bold
grains, These findings are in conformity with thoso obtained
by Singh and Singh (1975 a) and Gill and Siagh (1980).

\ Various levels of phosphorus exhibited significant
aeffeot on grain weight per eathaa_d. Application of 40 and

80 kg Paoslha did npot differ significantly in respoct of
grain weight per earhead. Application of 80 kg B,0;/ha prodused
3+33 and 11.37 por ceni more grain welght per earheed over

40 and O kg 2205/1'13, reopeotively. This may bo dus to the
balanced utilisation of nitrogen and phosphorus. Horeover,
phosghorus night have stinulated the develupmoent of the graine.
These results are supported by Prosad et al. (1981).

The interaction effeois of nitrogen x phosphorus
wvas found significant, Treatmeant conbingtion IIASQ.?soprodueéd
aignificantly more grain weight per earhead than the rcanine
ing RP oonbinmations followed dy Ni6ofsp @nd bown were signi-
fioantly different from egoh other.

5410 Test wedsht (1000 ing weizht

The results of teat wolght as influsnced by variee
tle8, laevels of nitrogen aond phosphorus are prosented in
Tadble 14.

The differences in toat weight due to varietien
were significnnt. Vordety G~-405 and GW~120 racorded 39.00,
and 36,04 g test welght, respeotively, Thus variety GU=-405
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had 8.21 per cent more test welght than GW=120. The higher
test welght of GU-405 may be attributed to ita larger
sigze whioh is an icherent charsoteristioc of the varietys
These raesults are in 'agreamant with those .ramrted by Gupta
and Singh (1971), = Knanpara (1974), Patel (19768)Anin(1983),
Singh et ls(1985), Siugh and Dixdt (1985) AFaidu gt al.(1986).

VYarious levels of nitrogén significantly iunfiuenced
the test weight of the seeds, The mean test weight values
woere 36.22, 37.68 and 38,66 g with 80, 120 and 160 kg K/ha,
respeotivelys Application of each additional level of
nitrogen significantly increased the tegt welghts This has
aldo favoured the inorcase in grain y¥eld. The prabable‘
reason for the inoreanse in test weight due to higher levels
of nitrogen is attributed to %@ formation of bold sized
seeds, These findings are in confornity with those obtalned
by Bathkal and Patil (1970); Misra and Singh (1971a); GAL
and Singh (1960), and Halikattd (1983)e

The aignificant differenncs in teat weight were
observod due to various levels of phosphorus. T™he mean test
woeight values of 36.40, 37.79 and 38.37 g were recorded with
Oy 40 and 80 kg Pgﬂslha, respectively. The latter two levela
were at par lu respest of their test weight values. Applica
Yion of 80 kg P0z/ha gave 1.53 and 5.4 per cent more test
wvelgnt a8 conpared to those due to 40 and 0 kg P,0;/ha,
respectively. Tis may be due %o faveurable inducenent of
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.aeed" developuent at higher rate of phosphorus. Similar
resulte were roported by Patel gt als (1971); Samui et gl.
(1975); Sharma gt gl.(1977); Prasad g} gls (1981) and Reddy
and Ehardwaj (1984). .

All the interaction offeots were not signifioant,
5¢11 Protein oontent of graind |

~ The resulis of the proteln conient of wheat grains
as affeoted by varieties, levels of nitrogen and phosphorus
are oxhibited in Table 15.

The differences in proteim content of grains due %o
varieiies were obsexved to be significants Mean protein |
content recorded with GW-120 was 13.17 per cent while with
GH=405 it was 13.98 per cont. This showed that GW~405 contale
uéd 6415 por cent more protein over that of GW-120. This varige
tion nmay be due to the inherent capaoity of the va;ciet&ea a8
vell a8 the niirogen use officiency of the varieties., Sinilar
findings have been obitained by Patel (1976a), Anin (1983).
and Patel (1984). h

The results further showed signifioant effect of
different lavels of nitrogen on protein content. Application
of aitrogen at 80, 120 and 160 kg N/ha. gave on average proteis
content of 12.42, 13.87 and 14.45 per cent, respsotively.
Each additional lavel of nitrogen significantly improved the
protelin content of grain. Thus 160 kg N/hs regiotered 4,18 and
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16.34 per oceat more proteln over thoee due to 120 and &0
kg N/ha, respectively. The higher protein oontent is attri-
buted to higher uptake of nitrogen from the @oile. These
results are in agroement with those reported by Dutta and
Seth (1970), “isre and Singh (1971 a), Subbalh and Morachan
(1974), Koshemyakava (1976); Pal and Sharma (1977), Sadha
(1982), Anin (1983) and Patel (1385). |
Pron the Table 15 it appears that the inorease in

rate of phosphorus has significantly inoreased the protein
content of the grsins, Fhosphorus application at O, 40 and &0
kg 205/ha gave the mean jrotein content a8 12,92y 13.69
and 14.13 per oent, reapectively. The highest rate of
phoaphorus 4400 80 kg ?205/ha noted 3421 and 943 por cent
more protoin content over those due %0 40 end O kg Pg%lha,
respeotively. The inorease in protein oontent with inorease
in P levels nay be due to more protein syathesis in the
presence of phosphorus and formation of some stable phoapho-
protein compounds. Thede resulta are in confornity with thoss
obtained by Ahmed and Khan (1977); Amin (1983);-Yadav and
Verna (1983) and Patel (1985).

| Effeot of all the interactions were ot significant
with respect to protelin oontent of grain. .
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The data on gross realization, 0ogt of oultiva-
tion, net realisstion and CHR ave presented in Table 16
and 17 -

Yerussl of eoonomics indioated about equal
response of boihs the varieties, but the differense was
margioal in mmt of net profite Average net realization
of GH=405 was more (R3.5222/ha) than the GW-120 (Rs.5114/ha)e

The differences la cost of oultivation hatween
Rane Bypg 8nd By oo wWere appreciables The significant iunorease
in yisld dus 4o inoreass in nitrogen was obscxved upto 120
kg H/bas The mesn Valued of ust reallsation far Tggs
Hm and Rl& wore Bo.4785, 5434 and 5297f wespeciively.

The lov realisation with 160 kg N/ha was dus to inoreasing
eost of nitrogen with inoressing rate of mitrogen. The
N0 88V 13.56 and 2,59 per oent higher net realimation
than Hgs and Hygqe respsotively. Thue, there was a olear
indioation of law of diminishing xetuwrn with inoreasing
rate of siirogen. B | o

The poxr heotare net yeslisation values for Pos ?w
and FPo, were Re.48764 5369 and 5270, respaotively. Thiec showed
taat 40 kg Pzasla. gave 10.11 and 1.88 por cent nore renuners
tion a8 conpared to O kg P’soﬁ and 80 kg ;9295/&, reupeo tively.
Higher net realisstion from the treataent 40 kg ?ﬁog/m wae
obsexrved then atiar inoressing xate did not prodvoe aore remus
unertion dus to lewv of diminishing return,
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The overall data showed that the treatuent combina-
tion VaWy0B,, which invelved the varlety Gi-405, 120 kg F/ha
and 40 kg ?zaslha ranked first in respest of net realization,
which amounted to R3.5719 per hectlare.

o2 -

The figures of coat benefit ratios showed that the
both the varieties slightly differed in respect of their
ratios with the high ylelding fertiliser %reatmeni combina-
tion 1.e. 120 kg K/ha + 40 kg ?205/11;. Thas the highest.
0o08¢ benefit ratio (1 3 1.97) is obtained under GW-405 followed
by GW=120 (1 1 1.96) with this fortilizer treatuent. |
5.13 Practical applisation | |

| Praoctisal recommendations arising from this iavesti-
gation for middle Gujarat agro-olimatic oconditions are :
1. Prom yield and eoonomio point of view, both the varietles
are resoumended ﬁependws upon the avallability and
cost of the sesdn. .
2» Application of 120 kg N/ha found optimum and econonical
dose, hence it is recommended. |
J» In 0ase of phosphorus 40 kg Py0g/has observed optimum
and economio level, thus it is recommended.
5.14 Future line of work

The following suggestions are made for future line

of work on the basis of results obtained in this investigation.
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Varioties GW=120 and G1/-405 should de tested for other
agrononic requiremsnts like seed rate, sowing time,
gpaoing, method of sowing and irrigation for different
agro~alimatic gones.

Thosphorus and zine requirement should be investignted
based on aoil test valuss.

Other mioronutrients requiremsnd may be tested for
high yielding dwarf varleties of wheat.

Hethod, time of application and source of ninor and
major nutrient elementa meed to be investigated.
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SUMMARY AND CORCLUSION

In irrigated areas, vheat 1s taken after monsoon
crop in the intensive oropping system. There was, therefore,
a need for late sown varieties to grow in suoh regions. The
release of the two new high ylelding late sown varieties showed
a promise for this purpose but the inforaation on fertilicer
requirenent of these varieties was lacking for the middle
Gujarat Agro-clinmatic Zone of the States To evaluate the
‘performance of wheat varieties, 'GiW=l20’ and 'GW-405°' and find
out optimun and esonomic dose of nitrogen and phosphorus of
both these varietles an experiment wae condupted at the College
Agronony Famm, B.A. College of Agrioulture, Gujarat Agricul-
tural University, Anand Campus during rabl season of the year
1985-86.

‘Totally 18 treatament comblnations ocomprising of
two varieties vis., (1) GW-120 and (4i1) OW~-405; three levels
of nitrogen vig., 80, 120 and 160 kg N/ha and three levels
of phosphorus viz., 0, 40 and 80 kg on-slha were laid oud in
& split plot deasign with four replications.

The results of the performance of two varictles in
terms of yield and quality of grain protein as affected by
diffarent levels of nitrogen and phosphorus are summarised
as under, |
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al performance

Experimental findings indicated that both the
wheat varieties vis., 0W-120 and GW-405 performed stationti-~
sally at par producing the grain yield of 4433 and 4469 kg/ha,
respeotively. Similer trend was also observed in ocase of
straw ylolds Varlety G¥-120 gave the straw yleld of 6831
kg/ha while GW-405 gave 6357 kg/ha. The net profit of Re.5112
and 5222 per heotare was yealised with the variety GW-120 and
Gv-405, reapectively. Te marginal inorésse in net profit
with GW-405 1s related %o slightly more grain and straw yield
over GW=120, -

Anong different yield attributes, only grain weighs
per earhead and test welght (1000-graina) were affeoted
aignificantly due to varieties, OW-405 had higher grain
weight por earhead ae well as test weight (1000 grains) as
ooapared tc OW-120. The remalning yield attribuiing charsctere
under atuly were ot influsnced significantly dus to varisties.

Protein content of graln was significantly higher
in GW-405 (13498 £) than GW=120 (13.17 %)
6+2 Effect of nitrozer o

Application of nitrogen at 160 kg/ha gave the maximua
grain (4583 kg/ha) yield, wvhioh wed at par with the yield
(4554 kg/ha) obtained under 120 kg N/ha. Application of
nitrogen at 80 kg/ba produced significantly the lowest grain
yield (4217 kg/ha)de
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x In oase of straw yileld, the lincar respouse of
nitrogen was noted upto 120 kg ¥/ha. Maximum straw (7256
kg/ha) yield recorded under 160 kg N/ha was at par with the
ajrav yleld (7095 kg/ha) obtained with an applisation of
120 kg I/ha. Application of 80 kg N/ha gave the lowest
straw yield (6333 kg/ha)s Maximum ast profit of 5434 Es/ba
was realised with spplication of 120 kg N/ha. Application
of 80 and 160 kg H/ha gave lower net profit of Re.4765 and
5297 Ra/ha over 120 kg N/ha.

Application of higher levels of nitrogen l.e. 120
and 160 kg N/ha sigaificantly duproved the nusber of total
tillers/metre row length, number of effective tillers/motre
row length, plant helght, nunber of graims par earhead, grain
weight per earhead and test weight as gompared to 80 kg N/ha.
The effoot of the former two levals of nitrogen on these |
paranaters did not diffor aignificantly. The length of
earhead and nuaber of ap.ikaletn' por earhead ware not influe-
onced oignificently dug to the levels of altrogen.

An inoreace in rates of .uitrogen aignifioantly
improved the protein content of gralns The protein content
was 12,42, 13.87 and 1445 per oent with 80, 120 and 160 kg
N/ha, respeotively.

6,3 Effoot of ghosghors

osphorue application helped to inorsase the grein

yield of vheats Maximun grain (4606 kg/ha) yield wus obtained



with 80 kg ?205/115, which was at par with the yield (4529
kg/ha) produped with 40 kg 1’205/ha. The lowest grain yield
of 4219 kg/ha was obtained when no phosphorus was applied.

Similar trend as in grain yield was observed Hr
gtrav yleld also. Application of 80 kg Pzaslha yiclded
(7276 kg/ha) significantly higher straw yield as compared
to no phosphorus (6363 kg/ha) bdut the former was at par
with 40 kg Pzﬁﬁlha (7044 kg/ha) in respect of otrav yield.

The highest net profit (5363 Re/ha) was achieved
with appliocation of 40 kg I’a%/ha. vhich was 1.88 and 10.11 per
oent nore than 80 kg P205/ha and no phosphorus, respectively.

The yield attribvutes like nunber of total tillers/
motre rovw length, number of effeotive tillers/metre row length,
numbexr of grains/earhead, graln weight/earhead, and test weight
woere significantly improved with phosphorus application over
no phosphorus applicotion. Both the levels of phosphorus
vizg., 40 and 80 kg chs/ha e:m'.tbited sinilar effect oun
these parameters. Significant response of phosphorus
application wao not obscrved on length of earhead, plant height
and nunber of spikelets/earhead.

An iacrease in rate of phosphorus slgnifioautly
inoreased the proteln sontent of grain. The protein content
was 12,92, 13.69 and 14,13 per oent with the levels of O,

40 and 80 kz Pacslha, respectively.



6.4 Effeot of interagtions

Hone of the interastions exsept nitrogen x phosphorus
with regaxd to grein welght/earhead was algnificant.: The
- treatacnt ooabluation 160 kg H/ha + 80 kg Ry0g/ha was found
superior, followed by 160 kg H/ho + 40 kg onslha.
6,5 Eaononios | |

Both the varieties performod just similar in
reapeot of grain and siraw yield, henve the anarginal
differenne was oboexved in net profite GW-405 gave moxin
net profis of 5222 Re/has while GW-120 gave 5114 Ra/hg.

Among three levels of nitrogen 120 kg li/ha rsealised
the aaxiaun net profit of 5434 Re/ha whioh was 13,56 and
2459 par oent higher cier €0 and 160 kg H/ha, respectively,
Sinilear trend wae aleg obsexved in case of phosphorus
applications The highest level of phosphorus and tho ooantrol
treataent did not help ‘o Amprove the net profit dbut 40 kg
2205/134 gave uaximun net profit of 5369 Re/ha. The treate
aent comndination Vzﬂmol’w (GW-405, 120 kg H/ha + 40 kg
onslh) realised aaxiaun net profit of 5719 Ra/ha, followed
by 5655 Re/ba dus to the @ame variety with 120 kg N/ha o
80 kg rzas/m |

The higheat CBR valué (1 s 1.97) was obialined
with application of 120 kg H/ha + 40 kg Peoslha to variety
GW-405, iamediately followed by GW-120 variety at the same
conbination of NP (1 & 1.96).



646 Conolusion
Froa the results of grain and straw yleld as well

as the ecoonondns, 4t can be conoluded that both the

dwarf wheat varietles wers suitable for late aown conditiona
in the middle Gujarat agro-clinatio sones These varietiss
should be fartilised with 120 kg N/ha + 40 kg Paoslha for
seouring maximum net profits :


file:///miSn
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