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INFLUENCE OF ROW SPACING ON YIELD
CHARACTERS OF SUNFLOWER .CULTIVARS!

Enver Esendal? Nejdet Kandemir?

ABSTRACT
Sunflowef (Helianthus annuus L.) is the main oilseed crop

growing in Turkey. This study was undertaken to determine the
performance of cilseed sunflower cultivars in terms of yield and
seed quality on different row spacing (50, 65, 80 or 95 em) in
Samsun-Turkey, in 1989.

Ten cultivars of éunflower, including nine of hybrids and
one open-pollinated composite (Vni&mk 8§931) were inspected.
"Vniimk 8931, traditionally is still the main cultivar of this
crop in Turkey {(Scme 650 % of total sunflower plan?ing). The
maximum seed yield has been produced with the highest population
as of 67 thousand plants/ha and yields were'gignificantly
depressed by population. As plant populations increased from 356
to 67 thousand plants/ha yield increased linearly from 3987 to
59858 kg/ha and also oil and protein contents of seeds increased
from 36.57 to 41.88 % and from 15.26 to 17.35 ¥, respectively.
Significant alterations had been observed among the cultivarﬁ in
terms of yield, yield components and seed quality. Hybrid
cultivars P.6480 and 6431 yielding the highest yield as of 6071
and 5176 kg/ha, respectively, would be taken into consideration

in advising for areas where conventional production techniques
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applied, but IS.8101, P.6440, H.l and P.6480, which were
able to combine the higher yield and gquality components needed
for mechanization and uniformity, may be reccommended for the
areas were advenced cultiv;tion systems applied by taking into
considering their economic values.
INTRODUCTICHN ’ .

sunflower {Helianthus annmuus L.} is one of the major oil
crops in the world. Because of its high gquality of oil, high
vield and adaptation ability. It is also leading oil crop in
Turkey, and for compensation of Turkey's national oii deficiency
sunflower seems to be most hopeful crop even in future. A number
of hybrid varieties of sunflower have been introduced to Turkey
since 1984, and a traditional open pcllinated variety,.Vniimk
8931, is still the main cultivar of this crop in the couniry
{some 50 ¥ of total sunflower planting). Most of hybrids have
been losing face righﬁ after the first or second year following
introduction even not enough'to be acquainted with. High rate of
planting are use to insure adequate plant populations and to red-
uce losses from uneven plant distribution (17). On the other hand
sunflower plants have & gquite range capability for maximum yield
with a certain row spacing. But after a cextain point, even if
growing‘conditions are optimum, non-proper plant densities may
cause the losses from maximum yields. The main objectives of this
research were: 1. Testing the new hybrids in comparison with com-
mon cdmposite variety, V.8931, on different plant densities as
influencing row spacings, 2. Inspecting the alteration of guality
components as affecting the row spacing. .

Incekara (9) reported that sunflowers varieties fall into
three groups for maturation periods; as early (90~i20), mediun
{120-130), and late groups (more than 130 days). Because of the
rapid dryipg of heads at the high populations, this period may be
shortened {17). Gubbels and Dedio (8) observed that plants were
shorter at high rate of planting. At low populations, N content
of the seeds were found high {13). Effect of plant population on

0il content of seeds were conflicted by individual investigations
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in different areas. Mathers and Steward (13).and Robinscn et al.
{17) found that thé high populations increased the oil content,
while Rac and Reddy (15) found that it is decreased., In
Minnesota, as rate of planting increased, Robinson et al. {17)
found that the seed yield of sunflower were ranged between 987-
3708 kg/ha. This has been found as of 2530-3790 in Russia (5),
and 3580-3770 in Romania {20), and 5180 kg/ha in Csechoslovakia
(11}, Robinson (16) reported that the sunflower seed yield has
been majorly determined by three factors i:e, plant density,
nunber of seeds/ head, and 1000~seed weight. Occassionally, at
non~optimum conqi~tioné, because of a compensation among thesg
three factors, plant densities shown no effect on vield from two
or three-fold increases in populations (16). In the case of
optimum conditions, increasing plant density increases seed yield

(12, -16, 17}.

MATHERIAL AND METHODS

Nine hybrids of ten cultivars, including AS.506 from AsGraw;
P.6431, 6440 and 6480 from Pioneer; I18.7479, 7775 and 8101 from
Isomﬁx; Triumph from France and H.1l and one composite, Vniimk
8931 {open pollinated variety), were planted by hand jab-type
planteré (3-4 seeds/jab} in rows aparted by different spacing
(50, 85, B0 or 95 cm) and plants distanced by 30 cm on the rows
after thinned. Consequently, the population exemined were 66670,
51280, 41870 -and 35090 plants/ha.

So0ils of trials were fine-clay in soil texture with slightly

‘alcaline in soil reaction (pH=7.74). Secils were rich in K and or-

ganic matter, but poor in P and lime, Sites has temperate climate
with a 14.8 °C of annual mean temperature, 706.9 mm of annual
precipitation, and 61.3 ¥ of relative humidity; according to the
long- term data. These figures for the experimental year were
14.4 *c, 609.0 mm, and .72.3 %, respectively.

Field experiments were conducted on moisture-retentive soils
at Kurupelit Campus of Ondokuz Mayis University under the rainfed
conditions on Black Sea coastal area in Northern Turkey. The ex-

perimental designe was a randomized complate block in split-plot
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layout with three replications. Cultivars were main plots and row
spacings were subplots. Subplots size was 4hrowsx4.5 m. Ammonium

nitrate (N, 26%) and superphousphate (P205, 45%) fertilizers were
applied preplant at the rate of 20 kg of N and 15 kg of P20s5 per

ha.

Trials were planted on 12 of May, 1989, and harvested on 27
of September, 1989 {135 days-period from‘planting to harvesting).
Only fifteen heads of plants on to Center rows from each subplot
were harvested for y{eld and other variables. These heads were
séved from bird damage by cowering perforated polyethylen bags at
the end of the full pollination period.

All variables have been evaluated on yield of these heads.
Seed oil and pr&%ein percentages were determined by Soxhelet
extraction and Kjeltec analysis. Al)l data were subjected to
standard analysis of variance and Duncan’s multiple range test
was used in comparison the means. Cultivars were also subjected
to "Economic Value" analyses by a partly modified methed descri-

bed by Bacos §3) and Dobrescu et al {6).

RESULTS

Maturation, Plant Height and Plant Population

Increasing row spacing delayed the maturation from 126.3 to
133.1 days (Table 1). This difference was found aignificant. At
high populations, head moisture content is reduced earlier and
this resulted in early maturation (17). The varieties did not
differ significantly for maturation and their growing period va-
ried between 126.5 (H.1) - 134.1 days (Triumph).

Significant (1%) differences were found among varieties for
plant hight., P.6480 was the tallest (136.6 cm) and P.6440 was the
short;st varieties(118.0 cm).In general, at narrow spacings plant
hights were shorter with the exception of 50 cm. Plants were the

gshortest at 65 cm row gpacing and the highest at 95 cm plots,
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Seed Quality and Plant Population

Row spacing affected the seed guality signifioantly due to
kernel ratio, and ¢il and protein contents. These varlables had
had higher values at large row spacings {Table 1},

In a broad sense, composite V.8931 had been found to have
a good seed quality. Its kernel ratio was the highést (% 75.80),
and oil and protein contents were seconds, in turns (Table 1).
Hybrid IS.8101 had had the highest oil and protein contents as of
42.66 and 17.99 %, respectively. Differences among varieties were

greatly significant. ) .

Yields, Seed Yield Components and plant Population

Average seed yield decreased from 5968 to 3987 kg/ha as row
spacing enlarged from 50 to 95 cm. Each value of the row spacing
had been found significantly different than that of the others.
In contrary to seed yield, yield components i.e, head diameter,
number of seeds/head and 1000-seed weight, were increased with
increasing row spacing.

In the similar way, the o0il yield was increased at high
populations even if o0il content of seed was low, and this shows
that seed yield had become more impertant effect on oil yield
than that of its effect on cil content.

Hybrid varieties had been found more yielded for seed and

oil yields than compoéite V.8931.

Ecomomic Value Analysis of Varieties
Economic values of varieties based on standart variety,
V.8931 were summarized in Table 2, Five hybid varieties had

economic values over two-fold of V.8931,

~ DISCUSSION AND CONCLUSSION
According to Incekara (9) sunflower varieties felt into
medium and late maturing group. It is concludet that maturing
period at high population is longer than that of low population
{16, 17). In many‘works in different areas, it is reported that
plants at high population were taller(l, 17). Although, as plant
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Table I. Characters of sunflawer varieties snd the effects of row spscing,
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Kuburati-j Plant [Head Lodging [Humber [1060-geed| Kernel | 0il Protein| Seed Sten 01l
or period| Height |Diamefer{Ratio fof seed |Veight Ratio Content| Content| Yield. | Yield | Tield
{d} {ea} | (en} | (%) lper Read| [gr) (] {s} (s} | (¥gfhal| (kg/ha}} kgfha
Varieties
16480 [029.6 138.0 & |21,32 = |12.00 2036 » |G0.81 b |71.20 ¢ |[40.78 & |15.53 ¢ (6071 & {5014 a [2460 a
P.6431 121, 118.0 bef18,02 b |i0.45 |1304 ab [53.88 be |73.02 bed|39.51 & {15.87 ¢ (5176 ab [3636 be |2038 ab:
I8 8101}128.2 19,6 be18,12 b | 9.40 |1522 be [67.75 a |74.62 ab 142,66 & {17.99 & |5070 b 3991 be {2161 ab
P.6440 §128.1 108,7 o Hi8.12 b | 5,60 |1689 ab |6E.61 b |74.40 ab |40.37 & [16.43 bol{4958 b [3B41 ab |I8BY ab
18 T175)131.4 1370 & J19.35 b F11.45 |1904 ab |52.98 cd (71,20 4 |41.53 & [16,15 bof4B99 b [4425 ab [2018 &b
I8 7479]129.3 130.5 ab|19.28 b |12.29 11310 ab |52,86 cd [71.45 od |38.02 ab{15,70 ¢ [4827 b 4052 be [1847 be
Bt 126.5 130.3 aby19.30 b | 9.68 (1812 ab {51,014 [V1,79 cd |41.60 a 16,23 be|4680 b [4579 &b F1938 ab
Triumph{134,1 139.5 ab{19.16 b |16.99 [1483 be [57.20 be [73.71 abe{35.31 b [15.86 ¢ 4600 b (4236 ab [1§25 be
A5 506 [931.3 136.6 a {26.23 ab) 9,21 |1864 ab |56.40 bed[68.72 ¢ 39,94 4 |16.26 be)d221 e [42M o (1681 be
v 8931 131.0 13,6 5 |16.48 ¢ |E0.40 |119% ¢ |61,70 b |75,80 & |[40.87 & [I7.18 #b|3383 ¢ |3276c [MIE5 ¢
LSD 128744 1,828¢ 397,08 | 5,668%¢ | 2,09982 | 3.72%% | 1,00¢% | 958.5¢8( T70.84%| 517,24
Row spacings
50 126.3 ¢ 1304 & {18,124 ] 8,96 (1634 b |54.18 4 |[T2.09 b |37.87 o [15.26 ¢ {5968 & |F230 & |IBM.6 &
1] 12036 [125.2 b |18,81 ¢ 11,50 [H6TT b 67,33 ¢ |72.37 ab 39,85 b 116,00 b {4808 b 4225 b 11,0 b
80 130.5 ab |127:5 abj19.58 b |10.86 1794 & [§9.,29d {72,838 a [41,13 ab{16.58 b [4385 ¢ (3812c (1809 ke
95 1331 a [130,3 & 20,26 & }10,47 J1835 a }61.60 s {73.09 2 )41.88 a 17,35 a [2087d {3201 d |I167.d ¢
2,14 §.534k] 0,148t 113,188 | L0088 | 0,19%% | 1.26%% | 0,588+ | 306.384; J5G.64¢| 201,74+
LSD A [] I L b L A 4 ] L-Q L-¢
¥ Not significant at P40.01.
Table 2. Bconomical value analysis of variates.
Variety|Seed ]0il Plant ¥aturat.[Genersl  |[Helative
Yield |Contents] height] Lodging} Peried |value cconoric
{kgfds}| (%) {cn} (5) {d} cofficiont {value
15,8101 507.0 [ O0.63 | 1,18 .95 0.689 0.586 239.4
B.6440 | 495.8 1 0,82 j1.26 9,96 0,89 0.543 216,89
Bl $66.0 1 0,58 }1.28 0,95 0.71 - 0.576 216,3
P.G430 | 607.1 ) 084 | 1.HL 0.9 0.69 0.431 210.8
P.6431 | SET.6 | 0.48 | 1.24 0.94 0.72 0.487 203.1
I5.7775( 49,9 | 0.58 | 1.08 0,94 0.67 0.442 1143
Ko, 506 | 4221 ] 0.50 ] 1.25 0,85 0.56 0.43¢ 149.3
18,7479 482.7 | 0.4 [ L.13 0.93 0.68 0,354 1317
v.8931 [ 335.3 | 0.54 | 0,96 0.94 0.67 0,310 100.0
Trivsp | 460.9 ) D.27 | 1,02 0.54 0,64 t.190 70.4




population increaﬁed, head diameter decreased (1, 13, 16, 17).
There has been exist a great varition among the varieties in
terms of. the had diameter (9, 10, 17), plant height (8, 14), and
1000~-seced weﬁght {4, 7, 16) because of the growing conditions and
genetics variation of cultivars. '

" As the distance between plants becoming close protein
content of seeds incéeases because of high level of nitrogen in
seeds (13) while seeds per plant decreases {12, 17, 21),
Although, rese;rch at single locations in other areas has
prodqceq conflicting data on the plant population-oil content.
Some has stated that increasing population increased the seed o0il
{1, 17) but some has been found in adverse (15,18), and also some
shown no effect on oil content coming from ﬁlant population (2,
19)1 It is very common sense Ligh population has increased the
seed and oil yields ( 1, 12, 16, 17). Despita of the increased in
yvield component, decresing in seed yield confirmed -that the plant
density was the main factor affecting seed yield {17}, Under the
eptimum growing conditions, décreases in seed yield components
were not as high as in poor conditions in case of the yields were
stable at differerit populations (18).

It was attribpted'obtaining that high yield in this research
to no bird"damage-allowed on protected heads and calculating
vields based or the heads of plans that‘were‘perfectly spaced
with an ideal number of plant/ha.

According to results of the study, it is concluded that
because of their high yields b.6480, 6431 (6071 and 5176 kg/ha,
respectively) may be recommended to the areas where conventional
production techniques applied, but IS.8101, P,6440, H.1l and
P.6480 which were able to combine the high ¥ield and quality
components may be recommend for the areas were advanced

cultivation systems applied .
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