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ABSTRACT

Two field experiments were conducted at the Research
and Experimental Station of Moshtohor, Faculty of Agriculture
during 1988 and 1989 seasons to sutdy the effect of nitrogen,
phosphorus and potassium fertilizer levels on growth charac-
ters, yield, yield components, o0il content and o0il yield
of sunflower (Helianthus annuus, L.) var. Mayak. Application
of nitrogen increased plant height, number of leaves/plant,
stem diameter, leaf area dm?/plant, head diameter, weight
of head, weight of 100-seed, weight of seeds/plant, seed
yield and o0il yield/fad. However, o0il content was signifi-
cantly decreased. Phosphorus (16 kg Py0s/fad.) showed a
significant increase in all previous characters. All the
studied characters were affected significantly by application
of potassium fertilizer (24 kg Ky0/fad.) except L.A.
dm®/plant and seed yield/plant. The interaction effect
of nitrogen x phosphorus, nitrogen x potassium, phosphorus
x potassium and nitrogen x phsosphorus X potassium were
not significant for all traits under study in both seasons.
The bighest seed yield of sunflower under study was obtained
by applying 60 kg N/fad., 16 kg P,05/fad. and 24 kg K,0/fad
to ‘the soil.

INTRODUCTION

Sunflower is one of the important oil crops grown
in the world. In Egypt there is & big problem concerning
edible o0il proudction. The local production satisfies 20%
only of the total requriements, To increases the total
production of the edible oil the area of o0il crops such
as sunflower should be increased in the newly reclaimed
soils and/or apply the best cutlural practices, i.e.,
nitrogen, phosphorus and potassium fertilizers. Ahmed,
(1977) and El-Emam (1984), found that plant height, head
diameter, 200-seed weight, seed yield and o0il yield were
increased by increasing nitrogen fertilizer but seed oil



78 Annals of Agric. Sc., Moshtohor, Vvol. 29(1), 1991

content was decreased. El-Mohandes (1984), showed that
increasing nitrogen fertilizer levels for 30 to 60 kg/fad
to sunflower resulted in an increase in stem diameter,
and L.A./plant. Simon (1986), reported that the number
of leaves/plant was consistently higher by giving 200 kg
N/ha compared with no application of nitrogen. El-Mesilhy
(1989), pointed out that highest seed yield was obtained
by the application of 20 and 40 kg N/fad.

Blamey and Chapman (1981), showed that phosphorus
fertilizer increased seed o0il content and 0il yield of
sunflower. Diab (1981), found that phosphorus application
caused a significant increase in plant height, seed yield
per head and 100-seed weight. Tripathi and Kalra (1981),
reported that application of 60 kg Py05/ha to sunflower
increased bhead diameter and seeds/head. El-Emam (1984)
and Popescu et al. (1986), found that pbosphorus fertilizer
significantly increased L.A./plant, plant height, head
diameter, seed oil content, seed yield/fad. and oil
yield/fad. Kadar and Vass (1988), showed that application
of 120 kg each of N.P.K. increased plant height, head
diameter and seed yield.

Kamel et al. (1985), found that K-fertilizer-affected
oil percentage and oil yield. Sarkar et al. (1987), showed
that K-fertilizer had a significant effect on leaf area
index. Al-Nawas (1988), found that K-rate had an effect
on 1000-seed weight, total seed, oil yield and seed oil
content.

The present investigation was achieved to study the
effect of nitrogen, phosphorus and potassium fertilizer
levels on sunflower.

MATERIALS AND METHODS
This investigation was carried out at the Research
and Experimental Station of Moshtohor, Faculty of Agriculture
during 1988 and 1989 seasons. Soil type is clay. The chemical

analysis of the soil is shown in Table (L)

Table (1): The chemical analysis of the experimental soil.
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The preceding crop was Egyptian clover in both seasons.
The experimental design used was a randomized complete
block one with four replications. Sixteen treatments were
used in this investigation. These treatments were combina-
tions of four nitrogen levels (0, 20, 40 and 60 kg N/fad.),
two phosphorus levels (0 and 16 kg P,05/fad.) and two
potassium levels (0 and 24 kg Ko0/fad). Each plot included
5 ridges 60 cm apart and 3 m length comprising 1/400 fad.
Seeds were planted in hills spaced 30 cm. apart within
each ridge. Sunflower variety Mayak was used in this investi-
gation and sown on June 21st an 27th in 1988 and 1989,
respectively. The normal culture practices for growing
sunflower were followed as recommended in the region.

Phosphorus fertilizer (calcium superphospbate 15.5%
P,05) and potassium fertilizer (potassium sulphate 48%
K50) were added before sowing but nitrogen fertilizer (Urea
46% N) was added after thinning.

The characters under study were, plant height (cm),
number of leaves/plant, stem diameter (cm), leaf area (dm?)/
plant, weight of 100-seed (gm), seed yield (gm)/plant,
head diameter (cm), weight of head/plant (gm), seed yield
(ton/fad), seed oil content and o0il yield kg/fad. Data
of the two seasons were analysed according to Snedecor
and Cochran (1967). Comparison between means was carried
out by using Duncan's multiple rtange test (Duncan, 1955).
Means followed by the same alphabetical letters are not
statistically different at the 5% level of the significance.

RESULTS AND DISCUSSION

A- Growth Characters:

1- Effect of nitrogen fertilizer leveld:

The growth characters of sunflower as influenced by
nitrogen fertilizer levels are presented in Table (2).
The data indicated that the levels of nitrogen fertilizer
had a significant effect on all traits studied in the two
ceasons. It could be noticed that increasing nitrogen from
0 to 60 kg N/fad increased plant height, stem diameter
and leaf area (dm?)/plant in both seasons, and number of
leaves/plant in the first season. On the other hand, the
number of leaves/plant in the second season increased with
the application of 20 kg N/fad. It could be suggested that
the increase in growth due to the application of N-fertilzier
may be attributed to increasing the capacity of plants
in building metabolites and consequently growth characters.
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These results are in agreement with thsoe obtained by
El-Mobhandes, (1984); Simon, (1986) and El-Mesilhy, (1989).

2-  Effect of phosphorus fertilizer levels:

The data in Table (2) showed that there was a gradual
increase in all <traits studied by the application of
phosphorus fertilizer at 16 kg P,0g5/fad. in the two succes-
sive seasons. Such results were expected since phosphorus
is known to be essential for cell division and development
of roots growth. Similar results were obtained by Diab,
(1981); El-Emam, (1984) and Kadar & Vasse, (1988).

3- Effect of potassium fertilizer leveld:

The data shwon in Table (2) indicated that increasing
level of K-fertilization from 0 to 24 kg K,0/fad. signifi-
cantly increased plant height, number of leaves/plant and
stem diameter. On the other hand K had no significant effect
on L.A. (dm?)/plant in both seasons. The positive effect
of K-fertilization on the vegetative growth of plant was
reported by Watson (1956), who mentioned that K-deficient
plants might bhave smaller leaf surface as well as lower
photosynthetic rates per unit area of leaf surface. In
addition Hartt (1969), stated that K promotes translocation
of newly synthesized photosynthates to different plant
organs. These results are in agreement with those reported
by Kadar and Vass (1988).

B- Yield, Yield Components, 0il Content and 0il Yield:

1- Effect of nitrogen fertilizer leveld:

Table (3) shows that the differences between the
averages of yield components, 1i.e head diameter, weight
of 100-seed, seed yield/plant and weight of head/plant
were significant with regard to N-levels in the two seasons.
The highest values of previous characters were obtained
from 60 kg N/fad: Whereas, the lowest ones for the respective
charcters were obtained from the control treatment. Also,
the data indicated that there was a gradual increase in
seed yield (ton/fad) by increasing N-fertilizer up to 60
kg N/fad. in both seasons. Percentages of increase in seed
yield/fad. were 36.46%, 10.70% and 4.71% for the first
season and 37.82%, 11.02% and 5.18% for the second season
due to application of 60 kg N/fad. over each of control,
20 and 40 kg N/fad. respectively.

These results are expected since nitrogen significantly
increased head diameter, 100-seed weight and weight of
seeds/plant. In addition, increases in o0il yield resulted
from the increases in N-fertilizer may be due to high seed
yield. Percentages of increase in oil yield/fad. were 33.347,
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8.86% and 3.83% for the first season and 34.38%, 9.42%
and 4.427 for the second season due to application of 60
kg N/fad. over each of control, 20 and 40 kg N/fad. respec-
tively. These results are in harmony with those obtained by
El-Mohandes (1984) and El-Mesilby (1989). Whereas, seed
0il content in sunflower seeds was significantly decreased
by application of nitrogen in both seasons. The decrease
in seed o0il content by N-fertilizer application may be
attributed to the increase in seed protein content at the
expence of o0il concentration. Similar results were reported
by El-Mohandes (1984).

2-  Effect of phosphorus fertilizer levels:

The effect of phosphorus fertilizer 1levels on _the
studied characters in the two seasons are presentef in
Table (3). Evidently, P-levels had a significant effect
on head diameter, weight, of 100-seed, seed yield/plant,
weight of head, seed yield, oil content and oil yield.
The maximum values for these characters were recorded when
16 kg P,05/fad. was applied. Applying P-fertilizer at 16
kg P,05/fad. increased seed yield/fad. by 11.48% and 12.67%
compared with control in 1988 and 1989 seasons, respectively.
Applying P-fertilizer up to 16 kg P>05/fad. increased oil
yield/fad. by 14.99% and 16.32% compared with control in
1988 and (1989) seasons, Tespectively. This could be attrib-
uted to the role of P as a constituent of phospholipides.
These results are in harmony with those obtained by Diab
(1981) and El-Emam (1984).

3-  Effect of potasgium fertilizer leveld:

~ It is shown in Table (3) that K-fertilizer increased
significantly head dismeter. Weight of 100-seed, weight
of head/plant, seed yield (ton/fad.), o0il content and oil
yield (kg/fad) in the two seasons. However, seed yield/plant
was not affected. The highest values of the previous charac-
ters were obtained from 24 kg Ky0/fad. Seed yield/fad.
significantly increased as K-levels increased up to 24
kg Ko0/fad. in both seasons.

This superiority in seed yield amounted to 6.53% and
7.29% in 1988 and 1989 seasons, respectively as comapred
to control. 0il yield/fad. significantly increased as K-levels
increased up to the level of 24 kg Ko0/fad. in both seasons.
Percentages of increase of oil yield/fad. were 7.93% and
8.63% compared with control in 1988 and 1989 seasons, respec-
tively. The increase in average values of seed yield/fad.
resulted from the increase imn head diameter, welight of
100-seed and weight of bead/plant. These results are in
agreement with those obtained by El-Nawas (1988) anrd Kadar
& Vass (1988).
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Cc- Effect of Interaction:

Statistical analysis of the data on all studied traits
showed that the interaction effects of nitrogen x phosphorus,
nitrogen x potassium, phosphorus x potassium and nitrogen
x phosphorus x potassium were not significant in both
seasons. Consequently, interaction data were excluded.
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