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ABSTRACT

Results of the two-year experiment at Mit-Ghamr, Dakah-
lia, showed that N had a significant effect on major yield
components. The highest head diameter, weight of seed per
head, weight of seeds per ' plant were obtained with 40
kg/fad. in both seasors. The 100-seed weight character
showed +the highest increase with 20 kg/fad. shelling per-
centage was not affected by rate of N. The highest seed
yield/fad. was favored in both seasons with 40 kg N/fad.
However, straw and biological yields were the highest with
20 and 40 kg N/fad. in the first and the second season,
respectively. N affected oil percent adversely but had no
effect on oil acidity or saponification value. Protein con-
tent of seeds was increased by increasing up to 40 kg/fad.
None of the characters included was affected by the applica-
tion treatment. Rate X application treatments was not sig-
nificant for all traits and thus considered negligible.

INTRODUCTION

There 1is some discrepancy over the rate of the ferti-
lizer N required for sunflower and the when-how application
treatment is highly beneficial. Rates in the range of 20-40
kg/fad. were considered by many as sufficient to effect good
yields of seeds.

Shabana (1978), El-Ahmer et al (1980) and Nour El-Din
et al (1983) reported that the highest yields were obtained
by 40 kg/fad. Also, most of the investigators are of the
view that the rate of 30 kg N/fad. is optimal for Yield and
yield contributing characters, El-Ahmer et al (1980) and
Hefni et al (1985), Nonetheless, Hegab et al (1987)
mentioned that 30 kg N/fad. did not affect major yield com-
ponent which, on the contrary, responded favorably +to the
higher rate of 60 kg/fad. Likewise, Moursi et al (1983) and
El-Agamy et al (1985) reported that the rate of 60 kg/fad.
increased both of the economic and the biological yields
significantly. And increasing the rate over the 60 kg N/fad.
resulted in noneconomical increases of yields.
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As for oil content of seeds, results reported ranged
from no effect of N rate on oil percent, Gomaa et al (1987)
and Nour El-Din et al (1983) to slight increases in percent
oil, El-Mohandes (1984) and Rao et al (1982), to reductions
in oil percent El-Ahmer et al (1980) and Hefni et al (1985).
Protein yield was on the contrary, increased by increasing
the rate of N, El-Mohandes (1984) and El-Agamy et al (1985).

Concerning the application treatment, XKandiil (1980)
reported that the highest number and weight of seeds/head
was obtained when N was applied at Planting time. Too,
yield of seeds and oil yield were significantly decreased
when application time was adjougned until plants reached the
age of 60 days. Rao et al (1976) found that the highest
yield was obtained by the application of 50 % of the N rate
at sowing and the remainder 50 % was given in +two equal
doses at 21 and 45 days after sowing. Singh and Quadri
(1984) reported that the way N was administered, +that is
single dose or 2-3 doses had the same effect. Satyanaray-
ana et al (1985) found that adding 50 % of the N rate at
sowing and the remainder 50 % at the button and the flower-
ing time gave the highest yield. 1In addition, rate of N and
time of application had no effect on o0il content of seeds.
Apparently, from the review that a single recommendation as
to rate and treatment application of N for sunflower to fit
all areas of production is not possible. In the first paper
of this series, it was concluded that increasing the rate of
N fertilizer over 20 kg/fad. is not Jjustifiable. Thus,
this research was pursued with the aim to shed light on the
N requirement of the crop in that area.

+ 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
complete randomized block design with four replications
each. Plot size was 21 m? (1/200 fad.) of 10 rows 3.5 m.
lbng and 60 cm wide. Sunflower variety Florida 328 (intro-
duction from USA) was sown on the 14th and the 29th of June
in the first and the second season, respectively. Hill
spacings were 30 cm within the ridge. Before pPlanting all
experimental units were given the same amount superphosphate
(P205 15.5 %). Plants were thinned to one plant/hill after
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19 days from sowing and before the first irrigation.
both seasons the preceding crop was wheat.

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

1) The rate was applied 1in 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 (T3).

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).

€) The rate was applied in two separate doses, one before
the first irrigation and the second before the second
irrigation (Ts).

Data pertaining to +this work included the following
measurements:

1< Head diameter in cm. and head weight in g. were deter-
mined from 10-head samples taken from each plot at ran-
dom.

2- Weight of seeds/head and weight of seeds/plant were
determined from the weight of seeds/plot adjusted to 13%
moisture content divided by the number of heads/plot to
obtain weight of seeds/head and by the number of har-
vested plants to obtain weight of seeds/plant.

- o Shelling percentage was calculated from the adjusted
seeds/plot divided by the weight of heads/plot times
100.

4- Seed, straw and biological Yields in kilograms/faddan
were determined using conversions of per plot values to
their per faddan equivalents.

5= Harvest index (H.I.) was determined as seed yield per-
centage from biological yield using plot values,

6- Total N was determined by Micro-XKjeldahal according to
Anonymous (1975). N conversions to protein equivalents
were performed using a factor of 6.25.

7- 01il percentage was determined after extraction with
Soxhelt apparatus using N-hexane as solvent. After
wards acidity and saponification values were determined
according to Anonymous (1975).
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RESULTS AND DIScussrow

Effect of rates:
1) Yield Compeonentg :

Data ip Tables (1 and 2) show that head diameter,
weight per head, geeq weight per Plant were markedly
increased by the fertilizer y in both Seasons, ip comparison
to the control treatment. The highest increase ip head
diameter and weight /head occurred with the rate of 40
kg/fad. in the first Season and with 60 kg/fad. in the sgec-
ond season. However, the highest weight of Seeds/head
occurred with 40 kg/fad. in both seasons, Shelling bPercent-~
age character was apparently unaffected by N and remained
unchanged gver all fates. The highest 100-geed weight
obtained by 20 kg/fad. in both Seasons. The results
reported here are similar +to those reported by Hussein et al
(1980), Kame] et al (1980), El-Mohandes (1984), El-Gazzar
(1987) ang Gomaa et al (1987). On the other hand, Hegab et
al (1987) reported that head diameter wag not significantly
affected by N application, Also, Monotti (1975) reported
that N did not affect both of the weight of seeds/head ang
the 100-seeqd weight,

II) Seed yield/fhddan:
Data inp Tables (1 and 2) show that seeq yield/fad. was

kilogram of added n for the three utilized rates, Appar-
ently, the highest increase occurred with the first 20 kg in
both Seasons, followed by a drastic reduction of the rate

between 20 and 40 kg/fad, Increasing the rate of N over 40
kg 1is not economically advisable because of the decrements
occurring with the third 20 kg/fad. The Tesponse is similar
to a mitcherlictype response,
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N levels 1987 season 1988 season
1 - 20 24.10 12.50

21 - 40 < e 6.70

41 - 60 =]..50 ~4.60

III) Straw yield, biclogical yield and harvest index:

Data in Tables (1 and 2) show that straw vield were sig-
nificantly increased by N in both season. In one season,
the highest straw yield was obtained from 60 kg/fad. and in
the second season from 40 kg/fad.

The biological yield, apparently shows the same trend as
straw yield in both seasons. 1In contrast, the harvest index
was significantly reduced by the application of N. Reduc-
tions in harvest index increased with increasing the rate of
N. The higher the rate, the more the decrement in the bio-
logical yield, seed oil and oil characters.

The results in Tables (1 and 2) show that N fertilizer
reduced oil percent of sunflower significantly in comparison
with the control. No apparent difference between the three
rates on percent 0il could be detected. Protein content of
seeds, on the contrary, was increased by N fertilizer. The
increase in percent protein occurred with all rates, how-
ever, the highest increase was that occurring with 40
kg/fad. The data indicate a clear interplay between both
percentages of o0il and protein in seeds, i.e., a reduction
in oil percent was followed by an increase in protein. 0i1l
characters as could be seen from Tables (1 and 2) were
almost stable over all N rates.

Effect of the application treatment:

Data of both seasons Tables (% and 5) show the applica-
tion treatment of N had no effect on most of the studied
traits. The two exceptions were yield of straw/fad. and the
biclogical yield of the first season, which were increased
significantly by Ts. This, however was not confirmed in the
gsecond season.

CONCLUSIONS

Results reached 1in this two-year experiment in a loca-
tion near Mit-Ghamr, Dakahlia Governorate show clearly that
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N fertilizer is important for sunflower productivity. A rate
in the vicinity of 20-40 kg was about right to obtain good
yields and excessive amounts of the fertilizer (> 40
kg/fad.) are not justifiable. This conclusion has also been
reached in the first paper of this work on growth charac-
ters. Results also, show clearly that the application
treatment is not important. Thus rates could be added at
convenience starting before sowing till prior to the second
irrigation either in a single dose or in two split doses. In
addition there was no relevance between rate and the appli-
cation treatment, inasmuch as all the interactions were not
significant.
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