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ABSTRACT

Four hybrid cultivars of sunflower were tested for
growth cheracters and productivity under three plant densi-
ties at the Experiment and Research center of the Faculty of
Agriculture at Moshtohor, Zagazig University in 1990 and
1991 seasons. Cultivars were Alia, Pioneer 452. Pioneer 6431
and Pioneer 552. Plant stands/fad were 35000 (D1), 23333
(D2) and 17500 (D3). Resullts showed significant to highly
significant differences among cultivars in plant height,
number of leaves/plant, head diameter and lodging percent-
age. Pioneer 6431 and Pioneer 552 were associated with high
percentages of lodged plants. Also, high percentage of empty
heads were associaled with Pioneer 6431 and Pioneer 552.
However, +the +three cultivars of Pioneer gave significantly
higher weight per head and achenes/head than Alia. Pioneer
552 excelled other varieties in 100-achene weight. As for
yield of heads/fad, ' achenes/fad, Alia excelled other culti-
vars in both traits. 0il percentage showed no significant
differences, however, oil yield for alia was significantly
the highest.

Results on stands show that some growth characters aif-
fered significantly with stand. Plants grown under (D3) were
shorter, of thicker stem, less ability to lodge and gave
less empty heads. Weight of head, and achenes/ head were
superior under (D2). However, the highest head/yield,
achenes yield/fad and oil yield/fad were those obtained from
¢D1) -

The interaction of dinsity x variety was significant for
the characters empty heads Percent, head weight achenes/
head 100-achene weight yield/fed and achene yield/fad.
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INTRODUCTION

Many investigations are in favor of increasing inter-and
intra-spacings between plants, that 1is low plant density
per unit area. Curotti and Rosania (1971) and Mekki (1984)
have shown that under low densities, plants were shorter
thicker in diameter, and maintained more 1leaves (Nour EIl-
Din et _al., 1983 a).

‘Lodging percentages were reported to increase under nar-
row spacing (high stand ) in comparison with wide spacing
(low stand ) (Swallera and Fick, 1973).

Reductions in the weight of heads and achene/head were
reported in high plant stands (Struma, 1970; and Nour
El-Din et al., 1983 b).

Higher yields,i.e, achene yield/ plant and achene
yield/unit area were significantly higher with wide spacings
(Nour EI-Din et al.,1983b; Ahmed, 1977; Mekki, 1984; Attia,
1980; and Zubriski and Zimmerman, 1974). No significant dif-
ferences were reported for oil percentage due to plant den-
sity ( Ahmed, 1977). On the contrary, oil content of seed
was reported to increase with wide spacing and low density
(Curotti and Rosania, 1971; and Ahmed , 1977) . 0il yield,
nevertheless was higher with narrow spacings (high density)
than wide spacings ( low density ) ( Karami, 1977; and
Jessop, 1977 ).

This work was intended to evaluate some sunflower culti-
vars under three plant densities for some growth, yield and
yield components

MATERIALS AND METHODS

Two field experiments were carried out in agricultural
and Experiment Center of the Faculty of Agriculture at Mosh-
tohor in the two seasons of 1990 and 1991. Soil type of the
farm is clay loam of PH value 8 and organic matter content
of 2%.

The experimental design utilized was the completely ran-
domized block with four replications. Each experiment
included twelve treatments. These were the combination of
three plant denisities and four cultivars. Plant densities
of 35000, 23333 and 17500 plants/ fad designated as D1, D2
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and D3 were utilized which are equivalent to spacing plants
at 20, 30 and 40 cm the ridges. Cultivars were the four
hybrids ,Alia "Franssy" Pioneer 452, Pioneer 6431, and Pion-
eer 552. Alia is a tall cultivar, the three Pioneers are of
medium height. Sowing took place on the 5 th and the 11th of
July for 1990 and 1991 seasons, respectively. Hills were
thinned to one plant prior to the first irrigation. Plots
were fertilized the same with superphosphate and nitrogen
fertilizers at the rates of 30 kg/p20s /fad and 60 kg/N
/fad, respectively. 1In both seasons the preceding crop was
clover.

All plots were treated the Same as recommended for the
crop unless otherwise stated.

Data recorded:
Data obtained included the following measurements:
~ Plant height(cm).
- Number of green leaves/plant.
- Stem diameter/mm just under the head.
- Head diameter (mm).
Lodging percentage of plants.
- Percentage of barren heads.
- Head weight (g).
- weight of achenes/head (g).
- Weight of 100 achenes/g.
10- Head yield/fad. (kg).
11- Achene yield/fad (kg).

WO Ud WN-
|

0il determination :

0il percentage of seeds was determined using Soixhelt
apparatus and the solvent petroleum either (40-60%) accord-
ing to A.0.A.C. method (Anonymous, 1975):.

Statistical analysis:
Pooled data over the two seasons were subject to the
appropriate analysis of variance according to (Snedecor,

1956). L.S.D. at the 5% and 1% levels of significance were
used to compare among means.

RESULTS AND D]1SCUSSJORS

1) Performance of varieties in growth characters :

Overall means ( Table, 1) show that the tested varietes
were significantly different in plant height, number of
leaves; plant, head diameter and lodging percentages
(P>.01). The variety Alia was the tallest of all however
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maintained significantly less number of leaves than the
other three counterparts. The two biggest head diameter were
those of Pioneer 552 and Alia.

With regard to stem diameter, no significant differences
could be observed among the four cultivars.

The highest lodging percentage encountered was that of
Pioneer 6431 (26.94%) followed by Pioneer 552 (16.18%).
These two cultivars were significantly different 1in this
respect than Alia and Pioneer 452 which were about equal in
lodging percentages.

These two varieties were also associated with higher
percentages of barren heads.

The three designated pioneer varieties were apparently
of better head weight and better achene weight/head than
Alia. However, the latter outyielded the three Pioneer vari-
eties in the yield of heads/fad and achene yield/fad. Data
show clearly that Alia was the lowest in 100-achene weight.

Apparently, the high yield of Alia could be attributed
to its lower percentage of barren heads.

No varietal differences could be detected in percent oil
however, differences in oil yield/fad existe and are pri-
marly due to difference in achene yield/fad as could be seen
from the highest yield of oil given by Alia.

11) Effect of density :

Overall means in Table (2) show that some characters
were affected significantly by plant density. These were
stem diameter, Percent of barren heads, lodging percent,
head weight, achene weight/head, yield of head/fad achene
yield/fad. and oil yield/fad.

It is clear that under the two densities (D1 and D2)
plants were significantly taller and thinner than their
counterparts from the low density (D3). Lodging percentages
varied with density. The lowest lodging percent encountered
was that associated with +the 1lowest density (D3). With
regard to the percent of empty heads, the highest percent
was +that associated with the highest density (D1) then
decreased progressively in a manner suggestive of a clear
tendency of percent baren heads to increase with density.
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Weight of head/g. varied significantly with density (P>
0.05 and 0.1). The highest total head weight and achene/head
were unexpectedly associated with the second density (D2)
and with the third (D3) which accomodated the least number
of plants.

Both 100- achene weight and oil percent were not signif-
icantly variable among densities.

Head yield/fad. and achene yield/fad were both highly
variable among densities. Results of the two characters show
that increments in both characters were more oOr less paral-
lel with increments in density. The highest two yields were
those associated with (D1) and then reductions in yields
ensured with reductions in density. The amount of oil yield
was also variable among densities. Variability is likewise
due to variability in achene yield/fad in that oil percent-
ages were large stable over the three densities.

III) Effect of the interaction between varieties and den-
sity:

Table (3) shows that barren heads, weight of whole
head, Weight of achenes/head, weight of 100 achenes, heads
yield/fad and achene yield/fad were significantly affected
by the interaction of variety x density. Data show clearly
that both Pioneer 6431 and Pioneer 554 tended to give higher
percentages of empty heads with increased densities (D1 and
D2) than their two counterparts alia and Pioneer 452. The
total weight/head is excptionally higher with (D2) for all
cultivars tested. The same trend is also noticeable with the
weight of achene/head with a minor deviation, that is Pion-
eer 6431 gave higher weight for achene/head than the other
three cultivar.

As for +the weight of 100 achenes, the character is
mostly stable for all varieties over all densities. Excep-
tion from that was the weight of 100 achenes of Pioneer 452
which was tangibly higher for (D3) than (D1 and D2).

Head yield/fad for all varieties coincided well with
density, that is, higher yields were concomitant with higher
densities (D1 and D2) and this is obvious with +the three
varieties.

Achene yield/fad. also, followed the same pattern as the
previous ons except for Pioneer 6431 where, on the contrary,
the highest yield was obtained from the least density (D3).
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DISCUSSION AND CONCLUSIONS

Results on the effect of density, in total, are in
agreement with what have already been reported by Curotti
and Rosania (1971), Mekki (1984), Nour El-Din et al., (1983
a,b), Swallers and Fick (1973), Struma (1970), on height
stem diameter lodging percent, weight/head and seeds/weight
head and yield of seeds/plant. The results show that by
using a thin density (D3) individual plant characters will
improve in addition to less chance of lossing part of the
yield by lodging. However, as far as productivity is con-
cerned, results show that yields in relation to density are
in this order D1 > D2 > D3. But in other words, seed vield
is favored by higher plant density. Also, the interaction of
cultivar x density was positive and had a fovorable effect
on yield/fad. at least with three cultivars, (Table 3). By
the same logic, o0il yield is also favored by higher plant
density. Therefore, it will be futile to .use plant densities
less than 35000/fad. Because under higher densities, some
complications might pop up such as higher percentages of
barren heads, this however, is primarily an inherent ten-
dency that could be avoided by, breeding for varieties of
less tendenc} to lodge under high densities, very specially
in programs for breeding hybrid sunflower.
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