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EFFECT OF FOLIAR APPLICATION OF NITROGEN
ON GRAIN YIELD OF WHEAT

M.N. Islam, R.K. Paul & T.M.K. Anwar
Regional Agricultural Research Station,
Ishurdi-6620, Pabna, Bangladesh

A two year field expcriment showed that application of % N as basal and %
N as foliar spray at growth stage 3 increased grain yield of wheat by 43.2% com-
pared to that obtained by applying full N (100 kg N ha-l) as basal (normal practice).
Foliar spray without starter N reduced the yield by 14.9% (1710.5 kg ha'!) compared
lo normal practice. Foliar application of % N at growth stage 3 along with % N as
basal was found profitable in terms of gross margin ($ 401.05) and benefit cost ratio
(3.60). This treatment gave additional income of US $ 160. 02 ha-l.

INTRODUCTION

Wheat (Triticum aestivum L.) is an im-
portant winter cereal crop in Bangladesh
ranking second both in acrcage and in pro-
duction. It contributes about 6% to the total
food grain production (Anonymous, 1991).
Irrigation water is the most vital as well as
costly input for crop production. Inadequate
facilitics and scarcity of irrigation water in
wheat growing areas of Bangladesh restricts
optimum production of this crop. So, most
of the wheat cultivation is done under rain-
fed condition. In Bangladesh non-irrigated
wheat covers about 53% of the total wheat
arca (Anonymous, 1991).

Czuba (1988), Dckov (1988) and
Rozsypal (1989) reported that grain yield
and quality of wheat was improved by foliar
application of nitrogen and othcr elements.
This study was undertaken to investigate the
effect of foliar application of N on yield of
rainfcd wheat in Bangladcsh.

MATERIALS AND METHODS

The study was carricd out during win-
lers of 1989-90 and 199091 on the Ganges
flood plain soils of Regional Agricultural

Research Station, Ishurdi, Bangladesh under
rainfed condition. The soil was silt loam with
pH 7.8. Nitrogen was used @ 100 kg ha!
from urea as basal, foliar spray or both at
different growth stages as devised by W.
Feckes (Peterson, 1965). As foliar spray,
without adjuvant, 2% urea solution was ap-
plied @ 10870 1 ha'! as the full dose. Full
dose of N was partitioned into seven treat-
ments and were adopted in a Randomized
Complete Block Design (RCBD) with three
replications. The treatments were:

Ty = Full basal dose of 100 kg N ha’l
(normal practice).

T, = % N as basal and % N as foliar
spray at growth stage 3.

Ts = 3% N as basal and ¥ N as foliar
spray at growth stage 5.

Ts = % N as basal and ¥ N as foliar
spray at grain filling stage.

Ts = % Nasbasal, % Nat growth stage

3and % N at growth stage 5 as
foliar spray.
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T, = % Nasbasal, % N at growth stage
3, % N at growth stage 5 and % N
at grain filling stage (10.5) as fo-
liar spray.

T, = X% N at growmth stage 3, % N at

growth stage 5 and % N at grain
filling stage (10.5) as foliar spray.

Unit plot size was 5 m X 4 m, Wheat
variety "Kanchan” was sown in rows on the
20th November, 1989 and harvested on the
16th March, 1990, wherecas wheat was sown
on the 15th November,; 1990 and harvested
on the 10th March, 1991. A uniform dose of
80 kg P and 60 kg K ha'! was applied in all
the treatments at the time of sowing. One
hand wecding was done 20 days after
emcergence.

Ten plants were randomly selected
from each plot to collect data pertaining to
plant height, spike lcngth, number of grains
spikc’! and 1000-grain weight. Number of
spikes m2 was taken from five randomly
selected places. Yield measurements were
taken from whole plot. Data were analysed
statistically and means were compared by
LSD (Steel and Torrie, 1980). Benefit:cost
ralio analysis was computed as follows:

Inputs and opera-
tional costs

Grain yield x Price
Gross return -
Cost of production

Cost of production =

Giross return =
Gross margin =

Gross return

Benefit cost ratio =
Cost of production

RESULTS AND DISCUSSION

The tallest plants, longest spikes and
maximum number of grain per spike were
obtained from T, and those were statis-
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Table 1. Effect of foliar application of nitrogen on yield and yield components of wheat

Yield increase
over T, (%)

Mean

Grain yield
(kg ha'')

1000-grain
weight (g)

Number of
grains spike-!

Spike length
(em)

Number of
spikes (m-2)

1990-91 1989-90

Plant height
(cm)

Treatment

1990-91

1990-91 1989-90

1989-90

1990-91

1989-90

1990-91

1989-90

1990-91

1989-90

418
119

34
12.6

42
4.95

63
11.28

13
10.31

)
9.25

NS
15

130 NS
9.00 16

836

) 129

CV (%)

4, 1993




Cost and return analysis as affected by foliar application of nitrogen on wheat

Table 2.
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Assuming market price of wheat US § 0,193 kg,
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tically at par with other treatments except T;

.where no basal nitrogen was used (Table 1).

Likewise, significantly the highest 1000-grain
weight was recorded for T, and those were
statistically similar to Ty, T, and Ts. Due to
beneficial clfect of foliar spray at grain
filling stage (10.5), T, produced 1000-grain
weight statistically at par with T,. Dekov
(1988) similarly mentioned that foliar appli-
cation of nitrogen after heading had no sig-
nificant effect on yield but increased 1000-
grain weight of wheat. The lowest 1000-grain
weight was found for T Significantly the
highest grain yield was obtained from T, and
the yield increment over normal practice
was 43.2%. Bhati and Rathore (1988) and
Rozsypal (1989) also reported similar effects
of agro-chemicals and nitrogen on wheat.
The highest yicld for T, could be contributed
by higher number of spikes unit! area,
length of spike, grain spike-! and 1000- grain
weight. It could be expected that foliar ap-
plication of N increascd N use-efficiency for
wheat and ultimately increased yield (Czuba,
1988).

The cost of production was directly
related to number of sprays given (Table 2).
The highest costs were involved for T, and
T, where 3 sprays were given and that of
minimum in T, (normal practice). The high-
est gross return, gross margin (US $ 401)
and benefit cost ratio (3.60) were obtained
for T, during both the years. This treatment
grolduccd an additional income of US $ 160

a™.

From the results, it could be inferred
that foliar ap[;!ication of % N at growth stage
3 along with % N as basal will be profitable
over normal practice under rainfed condi-
tions of the Bangladesh.
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