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A field experiment was conducted to study
the influence of different doses of nitregen
fertilizer on grain filling, grain wield and
vield components of two sheat (Triticum aestivum
L.} wvarieties under warnm dry_cmnditions. Data
on graln Filling rate {(GFR) and grain filling
duration (GFD} were obtained from successive
samples collected after anthesis. With increasing
nitregen applicatien there was almost a linear
Increase in  grain wyield and waricus yield
compenants of both the wvarieties. CGrain filling
rate (GFR} was positively influenced by_.%
application and medium level (120 kg ¥ ha )
save the maximum GFR. Grain development in the
lower part of che =spike responded more to N
application. Grain fi1lling duration, hawever,
remzined unchanged at all levels of ® used.
Cultivars differed significancly in GFR, leaf
area and various yield components. Resules
Buggest that it should be possible to
gimultanecusly improve OGFR and grain weight
without lengthening the GFD.

INTRODUCTICN

Grain vyield in wheat is the result of the number of
effective tillers, the number of prains per spike and the
‘grain weight. The grain number and weight in spike are
‘determined after anthesis and are strongly iInfluenced hy
environmental factors (Sinha and Aggarwal, 1280} and
.availability of photosynthates {S5aved and Gandorah, 1984) .
hssimilaction and partitionming of photesvnthates in relation
to grain prowth are, therefore, of vital impertance.



Nitrogen plays a crucial role in the process aof erain
Filling (CGreen, 1984}, Application of nitragen increases
the leaf area index, and may result in increased dry matter
production by intercepting more sunlipght than a erop without
nitrogen fertilizer (Fearman et al., 1978). Nitrogen also
ircreases the number of grains per plant and per unic area
{Black, 1982}, The objective of this study was to evaluate
the dinfluence of nitrogen on the grain development in twe
wheat varieties under warm dry conditiaons.

MATERIALS AND METHGDS

A fleld experiment consisting of two wheat varieties
{Ju-263 and Pak-81} and three N levels (60,120,180 kg ha )
was layed out accoerding to spilt plor design with feur
veplications. The wvarieties were placed 1in main plots and
E levels in sub-plots. Each sub-plot consisted of eight 5
m rows which were 0.25 m spaced. The soil of the experimental
area was sandy loam In texture, Nitrogen was applied as urea
and basal dose of 30 kg P ha in the form of DAF was alsao
applied at sowing. After germination the distance between
plants  was maintained at 3.0-3.5 cm. Thirty davs after
germination a sufficient number of main tillers was tagged
at randam in each sub-plot for subseguent observations.

The samples were collected from four guard rows in
gach sub-plot for measuring pgralin filling, the remaining
four rows being used for estimation of grain vield and ather
abservations at harveat. Each sample consisting of five main
tiller spike from each sub-plot, was taken twice a week.
Central 6 spikelets were chopped from each spike and dried
at 70°C to constant welght. Grain weipht of each sample wasz
taken. The grain filling rate was caleculated using formula
Wa-W1/t2-tl, where %2 and Wl are rthe grain weiphts at time
tl and t? {Saved and Gandorah, 1984). Grain Filling duration
was determined as the number of davs from anthesis to the
day of physiological maturity (maximum grian weight). Two
estimates of GFR were obtained for each cultivar. First GFR
for the time of rapid f{1ll was estimated over a period of
21 dayvs for LU-265 and 18 days for Pak-81. Second, on the
assutnption that grain weipht 1i= zero at anthesis {tl=0%,
an avetage grain (illing rate was estimated as W2/c2 where
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w3 {e maximum grain weight and t2 grain Filling duration
{GTD).

Five flag leaves were taken just before anthesis f[rom
each sub-plot and mean flag leaf area was measured on Leaf
Area Meter (LI-Cor,Inc.USA). At harvest, 10 tagged splkes
vere collected from each sub-plot. After threshing the grains
were removed from basal, middle and apical splkelets. The
3rd, 9th and 17th in LU-263 and 3rd, llth and 20ch spiklet
in Pak-81, respectively, were used for this purpose. Number
and welght of grains from each position were measured - and
average graln weight was computed, The data were subjected
to analysis of variance technique (Steel and Torrle, 1980}
and Duncan's Mulriple Range Test was applied at 3%
probability te compare the treatment means.

RESULTS AND DISCUSSION

Increasing nitrogen level progressively increasged the
total and fertile tillers per unit area of both the varieties
(Table 1). Number of grainm peT spike of_f.he two varietles
significantly increased with 120 kg & ha ~, but application
of the higher N leevel (130 kg ha } did mot Increase the
grain pumber further. Grain yield of both the varleties was
enbanced with applicacion of higher dose of N, particularly
120 kg N ha . The harvest {ndex of LU-268 was not affected
by N application while that of Pak-81 was pgreatly improved
by higher N. levels indicating greater rtesponse of this
culeivar to fertilizer application. The grain welight
jnereased at low to medium levels of N {60 to 120 kg ha ).
tut Further increase in nitrogen level resulted in lighter
grain in both the varieties. The ¥-induced Increase in the
graln weight waa very much dependent upon its posltion within
the ear.

The grain development in lower part of splke was more
sensitive to N than at the middle and apical position (Table
2). The grain weight of. the basal spikelet increased
gignificently when N was increassed from 60 to 120 kg ¥ ha .
This increase may be a result of haatened {nitfatiom of
florets by N (Whingwiri and Stern. 1982} and increased grain
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Table |.Yield ond yicld compononts of two wheat-voricties
as offected by different N fevels (kg ho 1)

LO-263% Pak-81

Parameters N60 N120  NLBO0  Kao K120 N180

Total tillers{m=2) 226 c* 25 b 29 a 214 ¢ ié b 354
Ferrile tillers{m >} 220 ¢ 252 b 266 a 206 ¢ 321 b 353
Grains -per spike 44 b 3U a 20 a 66 b I a 71
Grain weight {mg)  40.0b  50.%a 42.7c 36.22 38.5 a 33,7
Grain yield (g ha™'}) 26.5¢  34.3b 35.6a 26.4b 37.7a 37.4

Harvest index 38, 45 38.8a 38.2a 29.8¢ 37.0a 32.9

* The means(under a varlety) followed by the same letters do
not differ significantly at 5% level.

f11ling rate {Eichenauer et al., 1986). However, the final
erain weight depends upon the rate and duracdion of pgrain
f1l1ling. The grain weight 1pcreased slewly following
anthesis. This was followed by a linear trend of dry matter
production wuntl]l the late stages of grain development.
Similar growth pacterns for the grain filling pericd of wheat
has been reported by others (Gebeyehou et al., 1982; Sayed
and Ghandorah, 1984),

-1
Sierogen, particularly 120 kg ha °, significantly
increased the dry matter production durirg this period. This
fncrease  may be attributed to the increased 1ight
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Table 2. Grain wefght {mgl in upper, middie and lower partls
of the spike of twe whegt varieties at differant N
fevels (kg ha™1)

LU~265 Pak-41
Spike position MNeld Wiz0 HWiBO  N&D Wik K180
n
Upper 39.4a 41.3a 4&2,7s 28.0a 2B.6a 30.3a
Alddle 45.8a 51.3a 48,52 3B.5a 41.1a 29.%
Lower 43.08 G4E.0a 44.4b 31.4b 37.6a 30.21e

* Tha means (under o varlety} followed by cthe aame latters do nat
diffar significantly ec 52 level.

intercepting area, resuvlting in more production and
agsimilation of photosynthates (Pearman et al., 1978) and
hepce incresse in grain filling rate {(Table 7) resulting
in heavier grain weight (Table 1). When the cultivars were
supplied with high nicrogen level {180 kg ha )., GFR and
final grain welght decreased which may be attributed to (i}
the decreased overall photosynthetic rate due to increased
regpiration rate of the lowar leaves in denser crop which
veduces rhe assimilation of the photosynthates towards grain
formation (Pearman et al., 1979} and {{1) the excessive
vegetative growth which depletes soil molsture Treserves
resulcing in poor filling of the grains {Donald and Hamblin,
1676%. The maxzimum rate of graip filling was acheived by
the cultivar LU-268 (44.9 mg day ) at medium nitrogen level
which was significantly higher than that of Pak-8l {(37.4
mg day ) at the same N level.

Grein gllling duration {CFD) of boath cultivars remained
unaffected at all nitrogen levels (Talbe 33, Poasible reason
may be higher temperature during spring which shortens the
growing season, as a result plants mature abruptly. LU 265
ned elightly longer GFD (36 days} than Pak-81 {32 days} but
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Table 3. Flog leaf aree {FLA) ond grain filling rote(GFR]
end duration [GFD] of t‘mmI wheol vorieties at
different N levels (kg Mha

LY-268 Pak-81
Faramatars NOSO N1G K180 N&Q HLZD K LBO
FLA(cm®) 7.6e* 8.2 b 8.8 & 9.6 ¢ 106 b 11.6 a
GF‘REugday-I}
(2) Average 29.4 ¢ 12.7 = 30.4b 26.5b 28 4 259
(b} Rapid 39,8 ¢ A4.9 a 43.2h 3490 34 & 54,2
GED (days) 36 16 36 32 32 12

* The meens{under a variety) followed by the amsme latters do not
differ mignificantly ar 53 level,

both were statistically at par, As a result of higher grain
filling rate and longer duration LU-268 had significantly
heavier gralns than Pak-81., Moet of the previcus studies
{Gebeyebou et al., 1982; Housley et al., 1982) revealed that
duration of grain filling 1s more 1mpurtant in contributing
to higher grain yleld than is the rate of grain filling.
Many of these atudles were conducted under long-season
non-stress environments. But under our warm dry conditions.
it 18 not poasible to increase GFD. This 1s supported by
the findings of Nass and Reiser (1973) who concluded that
in short season areas wheat genotypes with high grain filling
rates could produce higher ylalds.

Inspite of different grain filling rates,, both
cultivars acheived scatistically same grain yileld ha . The
cultivars differed in such a way that LU 268 acheived the
aame ylald with emall number of large grains while Pak-B1
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11d so with large opumber of small grain. It 1z econcluded
that under warm dry conditions, wheat improvement programmes
should place amphesis not only on increasing GFR by optimum
use of nitrogen fertilizer but aleo on increasing the number
of grains {(both per plant and per unit area) simultanecusly.
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