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ABSTRACT

Two field experiments were conducted at the Extension
Field near Mit Ghmr, Dakahlia Governorate +to evaluate
effects of rates and application treatments of +the ferti-
lizer N on growth and productivity of sunflower in 1987 and
1988 seasons. Rates were 0, 20, 40 and 60 kg N/fad. Appli-
cation treatments were six dose-time combinations. Results
obtained showed that N significantly affected at least six
growth characters out of nine. These were mid-flowering
date, plant height, number of green leaves/plant, number of
dry leaves/plant, stem diameter and leaf area (LA). N had
unfavourable effects on percentages of lodged and broken
plants, which were both increased by N rates. No signifi-
cant differences were detected among rates except for plant
height in favour of 60 kg/fad. and +the number of dry
leaves/plant in favor of 20 kg N/fad. in one season only.
LA increased significantly with 60 kg N/fad in both seasons.
Results obtained suggest that the rate equals to 20 kg
N/fad. could be considered sufficient for supporting good
growth of sunflower in that niche. Dose—time combinations
were about equal in their effects. In addition, no signifi-
cant interaction of rate dose—time combination was detected
indicating the independence of both factors in effect.

INTRODUCTION

Still more effort has to be directed to sunflower crop
to narrow the oil gap in Egypt because of the adaptability
of the crop to a range of environmental conditions. Both N
fertilizer rate and application treatment are important fac-
tors in upgrading the productivity of the crop. El-Ahmer et
al (1980) and Diab (1981) found that +the rate of 30 kg
N/fad. resulted in increasing plant height and stem diame-
ter significantly but had no effect on flowering time Nour
El-Din et al (1983) found that rates of 30 and 40 kg N/fad.
affected leaf area index significantly, but plant height and
number of leaves/plant were not affected. Similarly,
El-Mohandes (1984) found +that applying rates from 30-60
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kg/fad increased plant height stem diameter and leaf
area/plant. Hefni et al (1985) reported that N did not
affect mid-flowering date, however, the number of
leaves/plant significantly decreased by N. On the other

hand, plant height, stem diameter and leaf area/plant were
significantly increased by rates. This study was intended
to investigate the effects of N fertilization, rates and
application treatments on sunflower at Mit-Ghamr with par-
ticular interest in the application treatment.

MATERIALS AND METHODS

Two field experiments were carried out at the Extension
fields at Mit-Ghamr, Dakahlia Governorate. Soil is clay-
loamy alluvial, fertile, well drained of normal pH 8 and
poor in organic matter (<2%). The experiments were run as
randomized complete block design with four replications
each. Plot size was 21 m? (1/200 fad.) of 10 rows 3.5 m/
long and 60 cm wide. Sunflower variety Florida 328 (intro-
duction from USA) was sown on the 14 th and the 29 th of
June in the first and the second season, respectively. Hill
spacings were 30 cm within the ridge. Before planting all
experimental units were given the same amount of superphos-
phate. (P20s 15.5 %). Plants were thinned to one plant/hill
after 19 days from sowing time and before the first irriga-
tion. In both seasons the preceding crop was wheat.

Each experiment included 24 treatments. These were the
four N rates: 0. (control), 20, 40 and 60 kg N/fad. applied
in six dose-time combinations as follows:

1- The rate was applied in a single dose before sowing

(T1) . ;
2= The rate was applied in a single dose before the first

irrigation (T2)

3—- The rate was applied in a single dose before the second

irrigation (T»3).

4- The rate was applied in two separate doses, one before
sowing and the second before the first irrigation (T4).

5- The rate was applied in two separate doses, one before
sowing and the second before the second irrigation (Ts).

6— The rate was applied in two separate doses. one before

the first irrigation and the second before +the second
irrigation (T»).

Data recorded and analysis:
Liw Mid-flowering date, determined by the number of days
from sowing to the flowering of 50 % of plants in plots.
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2- Plant height (cm), number of green leaves/plant, number
of dry leaves/plant number of total leaves/plant and
stem diameter (mm).

3- Leaf area of the fourth leaf in cm? determined according
to Schneiter (1978).

The previous two categories were determined on 10-plant
samples taken at random from each plot.

4- Percentages of lodged and broken plants were determined
on whole plot basis.

All data were statistically analysed using the ordinary
ANOVA according to Sendecor and Cochran (1967). F.L.S.D. at
the 5 % and 1 % levels of probability were used to compare

among mean.
RESULTS AND DISCUSSION

Effect of nitrogen rates:

Mean performance of growth characters are presented in
Tables (1 and 2) for the first and the second season,
respectively.

Results on mid-flowering date show in general +that the
application of N fertilizer hastened the flowering of plants
in both season in comparison with the unfertilized control.

. However differences among the three utilized rates were not

significant. The results show that N fertilization has some
beneficial effect on advancing the flowering date of sun-
flower plants. Other investigators, however, did not report
beneficial effect for N on mid-flowering date of sunflower,
El-Ahmer et al (1980), Liab (1981) and Hefni et al (1985).

The plant height was significantly increased in one sea-
son only by the application of N in comparison with the con-
trol treatment. The effect of the two rates 20 and 40 kg
N/fad. was about the same on plant height. The greatest
difference in plant height was between the two rates 40 and
60 kg/N. The role of N on enhancing plant height of sun-—
flower was reported by El-Sayed et al (1984) and Kamel et al
(1985) who showed that the effect of N was that of increas-
ing the number and length of the internodes or via enhancing
dry matter production.

In Dboth seasons, plants fertilized with N maintained
significantly more green leaves/plant and significantly less
dry leaves/plant in comparison with the control treatment.
There are no apparent differences among the other +three
rates. The average number of leaves/plant did not vary
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significantly among the four N rates and the means were more
or less constant over all rates. Therefor, increasing the
rate over 20 kg N/fad. did not give improvement in any of
the three leaf counts. Obviously, the effect of N was such
that of delaying the senescence of leaves but not encourag-—
ing the intiation of more leaf primordia.

Stem diameter significantly increased by N in both sea-
sons in comparison with the control. The highest difference
in stem diameter was that between the control and the rate
of 20 kg N/fad. Differences among the three rates are triv-
ial in a sense that increasing the rate over 20 kg N/fad.
is wasteful. Hegab et al (1937) and Singh et al (1987)
reported somewhat similar results.

Leaf area (LA) was drastically increased by fertiliza-
tion with N in both seasons. Unlike other characters, the
increase in LA was progressive with N rate The LA result-
ing from N was about twice that resulting from the control
and this was the largest increase in area among N rates. The
second highest leaf area was obtained by increasing the rate
from 20 to 60 kg N/fad. The difference in leaf area between
the two rates 20 and 60 kg N/fad. was significant in the
second season only whereas between 40 and 60 kg/fad. was not
significant in both seasons. Hefni et al (1985) and Simon
(1986) reported similar results.

The percentage of lodged plants was increased signifi-
cantly by the application of N over the untreated control in
both seasons. No significant difference could be detected
among the three rates of N in percent lodged plants. Such
result could be attributed to the effect of N on increasing
the shoot/root ratio, thus increasing the tendency of plants
to lodging. Percentage of broken plants was significant in
the second season only. Results of this season showed an
increase in percent broken plants due to the application of
N with no apparent differences among N rates. Similar
results were reported by Hussein et al (1980).

Effect of dose—time combination treatment:

Data presented in Tables (3 and 4) show that dose-tinme
combination did not affect significantly the mid-flowering
date, number of green leaves, number of dry leaves, total
number of leaves, both percentages of lodged and broken
plants and leaf area (LA). However, dose—-time combination
treatments had significant effects on plant height and stem
diameter. With both characters applying the rate of N in
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two split doses (50 % at sowing and 50 % before +the second
irrigation) was better than other combinations. Such result
may establish the importance of applying half of the N rate
early in the season, that is, at sowing as a stimulatory
dose, and the second dose before the gecond irrigation to
endorse the plants thereafter.

In conclusion, results show in general that under the
conditions of this study, increasing the rate of N ferti-
lizer over 20 kg N/fad. 1is not justifiable. As for the
dose-time combination, no difference of great importance was
detected +to justify any recommendation for or against any
one of them. Thus, the variety of application treatments of
N fertilizer wused in this study encourages the sunflower
grower, to use either one according to his own convenience.
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