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Abstract

From a pilot experiment at Shandwil Agricultural Research Sta-
tion, the concentration of urea at 6% as foliar application was found the
most favourable for wheat plants since it gave the highest yield of grain
and straw without having foliar chlorosis or necrosis.

To investigate the effect of foliar application of urea (6%) at dif-
ferent growth stages of wheat in comparing with soil application (75kg
N/fed), two field trials were carried out at the same location in 1989/90
and 1990/91 growing seasons. It was observed that grain and straw
yields of plants received 25 kg N/fed., as soil application followed by
three sprays at crown, tillering and booting stages were increased over
the soil application (75 kg N/fed). N-, P- and K-uptake by wheat plants
as well as grain protein content of the plants received three sprays were
nearly the same as those received 75 kg N/fed. as soil appliation .

It can be concluded that addition of 25 kgfed. before sawing fol-
lowed by 3 sprays of urea (6%) could save 25 kg N /fed.

INTRODUCTION

The Government pays a great attention to increase the production of field
Crops as a way to increase the national income and to narrow the gap between what
is produced and what is needed Increasing the field crops by new scientific concepts
is considered a must at the present time . It is known that wheat responds to nitro-
gen much more than any single nutrient element . Availability of nitrogen for wheat
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plants during various stages of its growth is an important factor influencing the
yield and quality of grain. Foliar application of N has attracted considerable attention
in recent years. In a comprehensive review, Reeves (1954) reported that an in-
crease in 1000 -kernel weight and gluten content occurred due to N spray. Increases
in protein yield / acre due to N sprays ranged from 24 to 60 % and P content in
wheat grains was increased on account of spraying urea (Sadaphal and Das 1966).
One spray of urea at flowering stage increased wheat protein content by 4.4% and
much greater increases in protein content were obtained when more than one spray
was made. Although both foliar and soil applications of urea significantly increased
straw and grain yield , protein content of grains , as well as NP content of straw
and grains, yet the effect of soil application was better than that of the foliar appli-
cation at heading stage when the concentration ranged from 2.5 to 10% (Abd El-
Reheem et al., 1988).

The aim of this investigation is to study the response of wheat plants to foliar
application of urea at different stages of growth.

MATERIALS AND METHODS

Three field experiments were conducted at Shandawil Agricultural Research
Station, Upper Egypt, during 1988/89, 1989/90 and 1990/91 seasons. The first
was a pilot experiment to obtain the optimum concentration of urea applied as foliar
application on wheat plants variety Creen. Plants received two sprays of urea solu-
tion at the concentration of 2,4,6 and 8% after 45 and 75 days from sowing in com-
parison with 75 kg N/fed. as soil application in three equal portions, applied before
sowing , before the first irrigation and before the second irrigation.

The other two experiments were carried out to study the effect of spraying
urea at the concentration of 6% (the optimum concentration obtained from the first
trial) on yield , grain protein content and NPK uptake by the plants. the urea fertiliz-
er treamtnes were applied as follows:

No. Treatment

1 Soil application of urea (46.5%) at the rate of 75 kg N /feddan.
2 One spray of urea (6%) at crown stage (5.5 kg N / fed.).
3 One spray of urea (6%) at tillering stage (8.3 kg N/fed).
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One spray of urea (6%) at booting stage (11.0 kg N/fed.).
Two sprays of urea (6%) at crown and tillering stages (13.8 kg N/fed.).
Two sprays of urea (6%) at crown and booting stages (16.5 kg N/fed.).

Two sprays of urea (6%) at tillering and booting stages (19.3 kg N/fed.).
Three sprays of urea (6%) at crown, tillering and bottong stages (24.8 kg
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The sprayéd voulumes were 200,300 and 500 L/fed. at crown , tillering and
boating stages, respectively. The sprayed plots received 25 kg N/fed. as soil appli-

cation before sowing .

Basic applcation of 15 kg P, Og and 24 kg k,0 / fed.were applied before
sowing to each plot of the experiments. Treatments wre arranged in a complete ran-
domized block design with four replications with plot size of 10.5m2. Chemical prop-

erties of the experimental soil were performed and indicated in Table 1.

Table 1. Chemical analyses of the experimental sites.

Loam to loam in sub soil

Analysis 1988 / 89 1989/90 1990/91

Available N (ppm) 9.300 56.10 28.90
(1% K-sulphate ext.).

Available P (ppm) 5.00 12.10 18.00
(Olsen et al)

Available K (ppm) 273.000 359.00 554.00
Amm. acetate ext.).

Ec mmohs/ cm/25°C (1:5) 0.900 1.011 0.85

pH (1:2.5) 7.700 7.40 7.70

Soil texture: Loam in top soil and sandy

Straw and grain yields were recorded at maturity . N, P and K contents of
straw and grains were determined as described by Jackson (1968) . Total N of
grains was multiplied by 6.25 to obtain protein content. Data were statistically ana-

lyzed according to Snedecor and Cochran (1966).
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RESULTS AND DISCUSSION

I. The pilot experiment

This experiment was conducted to obtain the optimum concentration of urea
used as a foliar spray on wheat plants. It was found that grain and straw yields
were increased by increasing urea concentration (2-8%) , but foliar chlorosis fol-
lowed by necrosis was observed due to th foliar spray of urea at the concentration
of 8% . So foliar application of 6% urea was applied for the other experiments,
However , the best treatment was that of the soil receiving treatment (75 kg N/
fed.) as shown in Table 2.

Table 2. Effect of urea treatments on grain and strqw yield of wheat during 1988/
1989 season

Foliar application
Soil
Analysis Control | application 5
(T5kgN/ | o6 | 296 | 6% | 8% =
fed.) at
5%
Grain yield
(Ardab/fed.) 2.22 9.59 3.65 | 3.40 | 5.56 5.68 0.67
Straw yield
(ton /fed.) 0.90 4.45 1.35 1 1.90 | 1.95 2.40 0.73

2 . Grain and straw yeilds

It was observed (Tables 3 and 4) that spraying wheat plants with urea 6% at
the three stages (crown, tillering and booting )gave the highest yield of grain and
straw compared with other treatments . The increase was significant in the first
season compared with soil application. It was also noticed that spraying urea at ear-
ly stage (crown stage) of wheat growth is more effective on wheat growth and yield
than at the latter stages. On the other hand, spraying wheat plants at tillering or
booting stage reduced both grain and straw yields. This might be due to the low level
of nitrogen added to wheat plants. Similar results were also reported by Abd El-
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Reheem et al. (1988).

3. Grain protein content.

Data in Tables 2 and 3 , revealed that plants received three sprays of urea
(6%) at different growth stages gave nearly the same grain protein content as that
of soil application, while foliar application of urea as one or two sprays recorded
less grain protein content . Abd El-Reheem et al. (1988) showed that the highest
protein yield was recorded with soil application of urea which is superior to the fo-
liar application.

4 . Nitrogen

The obtained results in Tables 2 and 3 show that wheat plants having three
sprays of urea solution (6%) at different gorwth stages recorded similar result of
nitrogen percentage and nitrogen uptake as those of soil application. Meanwhile, one
or two sprays coused less nitrogen uptake by wheat plants than soil application,
such a result may be attributed to the low dose of added nitrogen. In this respect,
soil application of urea recorded higher N- uptake than foliar application (Abd El-
Reheem et al. 1988).

5 . Phosphorus

Phosphorus content of wheat plants and P- uptake were decreased by foliar
application of urea at low level of N application compared with soil application during
the first season, ;Nhile three sprays gave less decrease in both characters, In the
second season, although P content of wheat plants was not significantly affected by
foliar application of urea. P- uptake was increased by 17.8 % due to three sprays of
urea solution (6%) over soil treatment.

6 . Potassium

As shown in the same Tables , potassium content of wheat grains was not sig-
nificantly affected by foliar application of urea, but straw content of K wa generally
decreased by foliar spray of urea and three sprays gave the less decrease , in both
seasons.

Finally, it could be concluded that addition of 25 kg N/fed. before sowing fol-
lowed by foliar application of urea (6%) at crown, tillering and booting stages can be
used for wheat plants and thus about 25 kg N could be saved.
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