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SUMMARY

This two-years study was conducted to determine the effects of planting
date and plant population on seed yield, oil content and certain plant charac-
teristics of sunflower under dryiand conditions in the Marmara Region of Tur-
key. Three planting dates (March, April, May) were estabtished with two
hybrids (Sunbred-265 and H-1)and open pollinated cultivar (VNIIMK-S931)at
three plant populations (30,000, 47,5OO and g5,OOO plants,4ra).

Seed yield and yield components decreased signiflcantly with later plant-
ing dates. The highest seed yield, lOOO-seed weight, seed weight per head, oil
content and oil yield were obtained when sunflowers were sown in mid-March
or mid-April. Compared with mid-May, the plantings in rnid-March and mio-
April increased seed yield by about 41olo and 34%, respectively. Number of
days from planting to flowering (50%) decreased as planting dates were
delayed. Plant population significantly affected seed and oil yields and other
plant characteristics measured. As plant population increased, head diameter,
1000-seed weight, and seed weight per head decreased, but plant height
increased. The highest seed yield, oil content and oil yield were obtained at
95.OOO plants per ha.

Key words: Helio.nthus cnnuus L., dryland sunllower production, sowing
date, plant population.

INTRODUCTION

Sunflower (Helianthus annuus L.) is the most important oilseed crop in the
Marmara Region of Turkey. Although the crop is grown at large areas (389,500 ha)
information on cultural practices for sunflower production in this region is limited.

Planting time and plant population are the major factors influencing sunflower
seedyieldanditscomponents(Robinson, l97O; JohnsonandJellum, lgT2\.lHig,h-
est seed yield and oil content were achieved with early plantings in the dry regions
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of the Northern U.S. Plains (Robinson, l97O: Alessi et a1.,1977: and Miller ef
a1.,1984). Robinson (1970) reported that seed yield decreased when seed was

planted after late May. In the North Central USA, Miller et al. (1984) recommended
to plant sunflower early- and mid-May for highest seed yield, seed weight, seeds/

head, oil percentage, and oil yield. Johnson and Jellum (lS72i found that yields
and oil percentage of sunflower were increased in Southeasthern United States

when sunflower was planted between mid-March and late-April compared with later
plantings. Unger (1980) reported that under irrigated conditions in Texas, seed

yields were not sigpeificantly different with plantings from late-March to mid-June,
but decreased with plantings after 21 June. In Canada, Putt (1967) found that
early-May planting gave higher seed yield . The literature reports that optimum sun-
flower plant densities varied greatly in different regions (Robinson ef al.,l98O;
Enns and Giesbrecht, 1971; Mian and Gaffer, l97l:Lopez,l972 and Vijayalakshmi
et a1.,1975). In Georgia, USA, increasing plant density from 2O,OO0 to 6O,O0O

plants per hectare significantly increased seed yield (Massey, l97l). In North
Dakota, USA, Zubriski and Z:rnrr'erman (1974) reported that increasing the plant
density from 36,O0O to 72,OOO plants/tra significantly increased seed and oil yields,

reduced the head diameter, but had no significant effect on oil concentration. In

Australia, Jessop (\977) found that the highest seed and oil yields were obtained
from a plant density of 25,OOO or 5O,O0O plants/ha. In North Dakota, USA, Miller
and Fick (1978) and Prunty (i981) reported that seed yields were not affected by
the plant population.

The main objective of this research was to determine the effects of planting date

and plant population on seed yield, oil percentage and some important plant char-

acterisûcs of sunflower under dryland conditions of Marmara Region in Turkey.

MATERIALS AND METHODS

Field trials were conducted during l9B9 to 1990 on a clay loam soil at Uludad
University Research Farm, Bursa. A split-split-plot design was used with four repli-
cations. Planting dates were main plots, cultivars subplots and plant populations
sub subplots. Plantings were made on 14 March, 12 April, and 16 May in 1989; 2O

March, l9 April, and l8 May in 1990. Two commercial hybrids (Sunbred-265, and H-

l) and an open-pollinated variety (\NIIMK-8931) were planted at a rate of 3O kgÂra.

Seedlings were thinned by hand at the second leaf stage to three different plant pop-

ulations of 30,000, 47,5OO, and 95,000 plants,4ra. These populations correspond to
7Ox45,70x30, 70x15 cm row spacing, respectively. The size of the sub subplots in
the experiment was 22.4 m2 (8.0x2.8 m).

Sixty kg N/ha as ammonium nitrate was applied prior to sowing and a further 60
kg N/ha applied when the plants started budding. Before plantir4l triJluralin was

appliedatarateof O.2O grn2for weedcontrol. Handhoeingwasdonewhennecessâry.
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Twenty plants were randomly selected from each plot for plant height, head

diameter, and seed weight//head measurements. Plots were harvested by hand and

then threshed by plot harvester for seed yield and other seed characters. Oil per-

centage was determined by the nuclear magnetic resonance (NMR) technique (Gran-

lund and ZTmmerrnan, 1975) using kernels, i.e., without hull dried at 7O'C, and
then oil yield was calculated.

All data were subjected to analysis of variance for each trait. The sigpificance of
main effects and interactions wâs determined at the O.O5 and O.Ol levels by the F
test. Bursa is located in the Marmara Region with average 7OO mm annual rainfall.
Total monthly precipitation ald mean air temperature data are presented in Table

l. Soil analysis indicated that phosphorus and potassium levels were medium or

high and organic matter was low (1.2 %). The soil pH was 7.4. '|he water logging
problem is not present and water table into the soil is lO0 cm below the soil surface

in the early spring.

Table l: Mean air temperature ("C) ald total montNy precipitation in Ig89 and 1990, and
between l92B and 1986 at Bursa

Temperature ("C) Precipitation (mm)

Month 1 989 1 990 1 928-86 1 989 1 990 1 928-86

March

April

May

JUne

July

August

'10

17

18

22

24

25

q

'13

.16

21

24

23

I
12

18

24

23

tz

44

o

10

70

60

52

30

27

22

zo

72

6B

40

Total 230

RBSULTS AND DISCUSSION

Large variations between years and treatment interactions made the results dif-
ficult to interpret. However significant differences for seed and oil yield and some

yield components were found between years, planting dates, cultivars, plant popula-

tions and between the interactions of years x dates, years x cultivars, and years x
plant populations. Planting date x plant population interaction significantly affected

head diameter, seed weighVhead, seed yield, oil percentage and oil yield. Plant

height was not significantly influenced by the year and planting date x plant popula-

tion interactlons. Interactions between cultivars x plant populations cause signifi-
cant differences in oil percentage, oil yield, and lO0o-seed weight (Table 2).

The results clearly indicated that delaying the planting from mid-March to mid-
May significantly reduced seed and'oil yields and the other plant characters meas-

ured (Table 3). On average, the highest seed and oil yields were obtained when
plantings were done in mid-March and mid-April. Plantings in mid-March and mid-
April increased seed yield by about 4 1% and 34"/", respectively, compared w'ith mid-
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May planting. The ye€u x planting date interaction indicated that yield and yield

components were not consistent over the years. As known, amount and distribution
of the precipitation are tJle major factors affecting seed yield of sunflower ln dry
regfons. The precipitation during the growing period of sunflower for long-term

(1928-86) and i989 and 1990 seasonswas 261 rn}Jl, I42 mm and 230 mm, respec-

tively in Bursa. The first year. of the study was very dry with I 19mm below average.

In 1990, precipitation was 3l mm below normal but with favorable distribution
(Table 1). The significant year x planting date interactions for seed weight per head

and seed yield indicated that mid-March and mid-April plantings produced higher

seed weighflhead and seed yields than mid-May planting in wet years. Whereas

these two characters were not affected by delayed plantings in dry years. The

results obtained from mid-March and mid-April plantings in the drought-prone

Marmara Region of Turkey are consistent with those reports in the dry regions of

Southern Great Plains and the Northern US Plains (Robinson, l97O; Alessi et al.,

1977; Owen, l9B3; Miller et at., 1984). Early planting maximized plant height'

head diameter, 1QOo-seed weight, and seed weighL4lead as well as seed yield and oil

yield.

Sunflower seed and oil yields and the other plant characteristic were signifi-

cantly influenced by plant population (Table 2). Increased plant population reduced

head diameter, 1O0o-seed weight and seed weighVhead, but seed yield, oil percent-

age, oil yield and plant height significantly increased as population increased from

3O.OOO to 95.000 plants/ha. Over the two-years, the highest average seed and oil

yield and plant height were produced by the population of 95,OOO plantsÂra,

whereas the highest head diameter, IOOO-seed weight, and seeds weight{head were

obtained from tJle population of 3O,OO0 plants/ha. Also, the highest seed oil con-

tents were obtained from the populations of 47,5OO and 95,OOO plants/lea (Table 3).

In close agreement with our findings, Robinson et al. (1967), Massey (f971) and

Zubriski and zimmerman (1974) reported that the seed yield, oil yield and plant

height increased and that the head diameter and weighVseed decreased with higher

plant populations.

The planting date x plant population interaction v/as significant in seed yield, oil

percentage, oil yield, head diameter and seed weighLhead (Table 2). The seed and

oil yields in the early plantings were significantly increased as population increased

from 3o.o0o to 95.00o plants,4ra, but they were not influenced by the plant popula-

tion in the late planting, due to insufficient precipitation. The significant planting

date x plant population interaction for seed weight per head indicated that reduc-

tion in seed weiglrt per head with plant populations ranging from 30.OOO to 95.000

plants/ha declined with delayed plantings. These results showed that seed and oil
yields and seed weight per heâd were affected by plant population in early plant-

ings. Contrary to that, they were not €Featly influenced by plant population under

unfavorable environmental conditions of late planting. The highest oil percentages

were obtained from mid-May planting with 47,500 and 95,000 plants/ha. signifi-
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cant cultivar x plant population interactions on oil percentage, oil yield, and looo-
seed weight indicated that the cultivars responded differently to different plant pop-
ulations. For example the oil yield of Sunbred-265 was significantly higher than
those of the other cultivars at 95,OOO plants/ha, but differences between cultivars
were not significant at 3O,OOO and 47,bOO plants/ha.

Hybrids (Sunbred-265 and H-l) produced significantly higher seed yield, oil
percentage' oil yield, head diameter, and seed weight/head than the open-pollinated
cultivar (VNIIMK-8931). Plant height and looo-seed weight of vNIIMK-8931 were
significantly higher than those of the hybrids (Table 3).

CONCLUSION

over the two-year period in the dry Marmara Region of rurkey, plantings of
sunflower in mid-March to mid-April produced higher yields than the mid-May
planting. The highest seed yield, oil percentage, oil yield, and plant heigtrt were
obtained from the population of 95,000 plants/lea. Hybrid cultivars produced signif-
icantly higher seed and oil yields, oil percentage, head diameter, seed weighvhead
than the open-pollinated VNIIMK-89S 1.
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EFECTOS EN EL GIRASOL {Helianthus annuus L.) DE LA
FECHA DE SIEMBRA Y DE LA POBLACION DE PLAIIITAS
EN LAPRODUCCIôN DE SEMILLASYDEACEITEYEN LAS
CARACTERiSTICAS DE LA PLANTA

RESUMEN

Este estudio de dos aios se llev6 a cabo con el fin de determinar 10s efec-

tos en el girasol de las fechas de siembra y de la poblacion de plantas en la pro-

ducci6n de semillas, el contenido oléico y ciertas caracteristicas de la planta en

condiciones de secano en la regiôn Marmara de Turquia. se establecieron tres

fechas de siembra (Marzo, Abril y Mayo) con dos hibridos (sunbred-265 y Hl)
y un cultivar de polinizaci6n libre (VNIIMK-8931) con poblaciones de 3 plantas

(30000, 475OOy 9500O Plantas/ha).
La producci6n de semillas y los componentes de produccl6n bajaron de

manerà signlficativa con fechas de slembra mâs tardias. Se obtuvieron la pro-

ducci6n dè semillas, eI peso por lOO0 semillas, el peso de semillas por capi-

tulo, el contenido oléico y Ia producciôn oléica mâs elevados cuando se sembr6

el girasol a mediados de Marzo o de Abril. En comparaci6n con la de mediados

de Mayo, en las siembras efectuadas a mediados de Marzo o de Abrll hubo un

aumento de la producciôn de semillas de aproximadamente 4).o/o y 34o/o,

respectivamente. El nrimero de dias desde la siembra hasta la floracidn (5O"/")

disminuy6 a medlda que se retrasaron las fechas de siembra. La poblaci6n de

las plantas afect6 de manera stgnificativa la producci6n de semillas y de aceite

y otias caracteristicas de Ia planta que se midieron. A medida que Ia poblaci6n

de plantas aument6, el diâmetro del capitulo, el peso de 1000 semillas y el

peso de las semillas por capitulo disminuyeron pero Ia altura de la planta

aumentô. se obtuvieron la producci6n de semtllas, el contenido y la produc-

ci6n de oléico mâs elevados con 950OO plântas/ha.
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EFT'ETDE I,ADATE DE SEMIS ETDU PETJPLDMENTSTJRLE
RENDEMENT EN GRAINS ET EN HTJILE ET LES
CARACTÉRISTIgTJES DU TOI.JRI\IESOL (fICTÛANTIrrrS ONNUTTS L.J

nÉsuuÉ

cette étude d'une durée de de'x ans a été conduite pour déterminer les
effets des dates de semis et de peuplement sur re rendement en grains, ra ten-
eur en huile et certaines autres caractéristiques du tournesol, dans les condi-
tions sèches de la région de Marmara en Turquie. Trois dates de semis (Mars,
Au'il, Mai) ont été effectuées avec de*x hybrides (Sunbred-26b et H-l) et une
variété population (VNIIMK-8g31) à trois densités de peuplement (soooo,
475OO et 95O0O plantes,lha).

Le rendement en grains et les composantes du rendement dimtnuent sig-
nificativement avec res dates de semis tardives. Le rendement le plus élevé, le
poids de l00O grains, le poids de grain par capitule, la teneur en huile, le ren_
dement en huile, sont atteints par res semis de mi-Mars ou de ra mi-Awir. com-
parés au semis de ra mi-Mai, les semis de mi-Mars et mi-Awil conduisent
respectivement à des augmentations de rendement d'environ 4lo/o et 34o/o. Le
nombre de jours séparant re semis de bo% de floraison diminue lorsque les
dates de semis sont retardées. Le peuplement influence significativement les
rendements en grains et en huile et les autres caractéristiques mesurées. Lor-
sque le peuplement augmente, re diamètre du capiture, te pàids de 1000 grains
et le poids de grains par capitule diminuent aiors que la taille s'accroît. Li ren-
dement en grains, Ia teneur en huile et le rendement en huile les plus forts sont
obtenus à 95O0O pieds/ha.
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