YIELD AND COMPOSITION OF WHEAT AS AFFECTED BY DIFFERENT
METHODS AND} RATES OF UREA APPLICATION
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The effoct of different rates and methods of urea application on viek
and composition of wheat varieties was investigalcd at West Pakistan
Agricultural University, Lyallpur from 1965 to 1967. 'The grain and
dry maiter yleld of Larma Fajo exceeded Penjemo, C. 271 and Digk,
Band placement of urern between the rows produced more total dry
matter, grain yiald, protein cootents of ell the varietics studied thar
equivalent rates broedeast. Nitrogen rates (80 and 120 1bs per acre)
prodoced more fotz] dry matier, prain yield and grain proteing thap
the pon-fertilized plots. Application of ures ai 60 tha per fere was
more efficient than the 120 1bs per acre. NWitropen fertilization hag a
depressing effect on msh, phosphorus and potassivin contents of wheas
grad.

INTRODUCTION

High yielding varieties of wheat responsive to nitrogen feriilization
<an alleviate the problem of food shortape to a great extent. Optimum rates
of nitrogen have been studied extensively for the prevailing wheat varieties
in Pakistan, which are generally tall growing and highly susceptible to lodging at
high fertility level, resulting in uneconomical yields, Wahhab and Hussain
{1957) and Asif and Larson (1962) obtained maximum yield of wheat grain by
broadcast application of 60 1bs. nitrogen per acre s ammonivm sulphate before
sowing. Higher rates generally result in lodging with adverse effects on yield
{Singh, 1954; Igbal and Wahhab, 1962). However, the recently introduced,
short.statured Mexican varietiss have the potential of greater tesponse to higher
levels of nitrogen fertilization. This potential has not yet been sefficiently
explored under the conditions obtaining in West Pakistan,

Urea seems to be 8 satisfactory source of nifrogen because of its high
nitregen, low cost of transportation, a competitive price and safety. Band
placement of fertilizers has been shown to be superior to broadcast method
generally practised in this area (Wzhhab, 1960; Sabir, 1966). In view of the
aforesaid reasons, the effect of different methods and rates of urea application

on the yield and composition of recently introduced Mexican varietiss was
investigated and is reported in this paper.

*Department of 30il Science, Faeulty of Agricylure, Weat Pakistan Agricultural
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The experiments re]:lurt:d in this paper wete laid out at the W:st
Pakistan Agricultural University, Lyallpur on sandy clay loam, non-saline,
calcarcous soils aver a period of 1wo years (1963-67). Organic matter, total
nitrogen and available phosplorus ranged between 0.67-0.76 per cefir, 0.050-0.06)
per cent and [0,30-12.50 ppm, respectively, in the surface soil (Table 1). The
aplit plot design consisted of [§ ircarments during first year end 24 during
second year with three repHcations cach year. The levels of fertilization were:
@, 60 and 120 bs, nitrogen per acre in urea and 80 1bs. Py Oy in superphosphate
(19 per cent P, Og) as a basal dose. The nitrogen fertilizer was broadcast and

TagLe 1. Analysis of Sofl befﬂre Sowing
Mtchluicalhnalrsm
Year Sand (50 Sile(3)) Clay (59 Textural Class
1965-66 - 7150 12.58 15.92 Sandy clay loam
1966-67 - 7006 13.50  16.44 Sandy clay loam
Cherical Analysis
‘?E o7 f:n" E ! é-igf'\
1965-66 pH  FEZ L° : S5 E8FF
£E2 3y & =22 gggs b
§2E B E2 3Q HEr e b
488 SE 2% Za KS:.-E.E: &
06" 7.8% 2,28 D67 0050 10.30  10.00 _
7.72 2.52 0.76 0.061 12,30 11.00 0-5'f
f-12% T.78 [.92 0.5 0.7 .80 080
T.78 2.08 0.60 0054 12.00 1080 12"

tanded between the wheat rows spaced 9 inches apart at the time of sowing.
Wheat varieties tested were C 271, Larma Rojo, and C 273 in 1965-66 and

C 271, Larma Rojo, Penjamo and Dirk during 1966-67.

The srop was sown
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on different fields after sorghum on Nov, 13 in 1965 and on Oct, 26 doring 1966
using a single row drill and harvested in the last week of April during both the
years. Three itrigations were applied to the first year and 4 irrigations to the
setond year crop. “The seed zate used for the local varieties (C 271, C273 and
Dirk) was 32 seers per acre. Mexican varieties (Larma Rojo #nd Penjamo)
had relatively lower germination capacity, hence 40 seers of seed Was sown,

The data on total dry matter and prain yield from each plot were recorded
end the grain analysed for ash, crude proteins (NX 6.25), phosphorus and
potassium by dry ashing, Microkjeldahl, colorimetric and flame photometric
methods, respectively (US. Salinity Laboratory Staff, 1954), The data
were subjected to analysis of variance and means tested by Duncan’s Multiple
Range test,

RESULTS AND DISCUSSIONS

1. Effert of Ruves und NMeéthods of Uréa Applicafion oo Dry Maiter and Griifn
Yleld of Wheat Varieties,

Varieties did not reveal significant differences in total dry matter during
the first year but significant differences were observed during the second year.
The earlier sowing date and the extra irrigation in 1966-67 gave the expected
greater average total dry matter. In peneral, Larmo Rajo pave relapvely
Tighet total dry matter on account of jts preater tifering halbvit.

Significant increase in dry matter was obtained as a result of band place-
ment of urea as compared to broadeast during both the years. The most
efficient and effective placement of fertilizer is that which provides for an ade-
quate supply of soluble nntrients in well-aerated zome of moist soli occupied
by actively absorbing plant roots at periods of maximum growth when the
demasnds of plant for nutrients are most acwte.  The matter of proper placement
becommes of increasing importance when higher rates of concentrated fortilizer
Ruich as urem are ¥mployed. The band placement resulted in greater efficiency
possibly because the. fertilizer remained in contact with the moist soll for a
Tomger time, bazause of reduced nitrification of ammonium to nitrate. ‘Leaching
{osses were reduced by irrigations and because wpward movement of AMmoniim
nitrogen might have been retarded es the soil dried out periodically.

Nitrogen rates produced significant differences in total dry matter during
both the years, The highest rate, 120 Ibs nitrogen per acre, resulted i the
greatest increase in total dry matter followed by 60 1bs nitregen rate, while the
lowest yield was recorded in case of unfertilized plots.

The differences in grain yisld due to vatieties, methods, and rate of
fertitizer application wete significant during both the years. Highest grain
yisld wes obtained from Larma Rojo and was attributed to its relatively higher
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dry matter yield. Band placement of ures resulted in higher grain yield over
the broadcast method. This incresse in yvield was atttributable te more
efficient utilization of nitragen from the banded fertilizer especially in the prain,
Similar observations were also reported by Wahhab (1960) and Sabir (1966).
As regards the fertizer application, all mitrogen rates consistently increased
grain yield over control during both the years.

The total dry matter and grain yield increnses obtained with 80 and
120 Ibz nitrogen rates as urea were comsistent dyring both the years as shown
in Fig. i. The law of diminishing returns fitted the yield response of these
three nitrogen rates of urea. Neither the maximum yield nor a vield decline
at higher urea rate were found in this study. Search for the “yieid maxima"
at still higher nitrogen rates would accordingly warrant investigation.
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2. Effect of rates and Methuds of ores application
on the Composltion of 'Wheat Varietles.

Differences i protein content (NX 6,25} of the varieties were sigmificant.
The grain of Larma Rojo conteined higher protein content than C271, C273,
Penjame and Dirk, The protein content of the grain was higher from the
band placement than from broadeast application and increased with the increas-
ing nitrogen rates during both the yaars, The highest protein contents of 14.11
per cent during first vear and i3.8% per cent during second year wete obtained
with 120 lbs of nitrogen per acre. The grain from the unfertilized plots con-
tained least amount of grain proteins. These observations are suggestive that
higher rates of nitrogen resulted in greater mitrogen uptake and synthesis of
higher protein contentin the grain. Asif and Latson (1962), Igbal and Wahhah
{1962), Wahhab and Hussain (1957), Mehrotra et of. (1967) alao fonnd greater
profein content of wheat grain following the application of higher nitrogen
rates,

Table 2 alss reveals that varieties and methods of application did not
measurably influence ash content of wheat grain which actually was reduced
by the higher nitrogen rates. Similar results were obtained by Wahhab ang
Hussain (1957) and Igbal and Wahhab (1962) by the application of nitrogen.
Nitrogen is recognized to increase the protein content of the Fertilized crop.
This increase in protein content and possibly of some other organic cellular
constituents might have resulted in this observed chanpe in the minerz! content
of grain by affecting the ratio of inorganic to organic cell constituents. This
mechanism of lowering the ash content of fertilized plots as compared to
unfertilized plots is called the “growth dilution effect™ (Smith, 1962). Similar
results of reduction in phosphorus and potassivm content of grain were also
recorded. Igbal and Wahhab (1962), Asif and Larson (1962), and Wahhab
(1960} also found a decrease in phosphorus and potassium eontent dee to
nitrogen fertilization,
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