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Article Info ABSTRACT
Article type: Background and objectives: Early sowing date of sunflower in cold
Research Full Paper  temperate regions can be a sustainable management strategy in areas

with limited water resources. Field trials have shown that sowing
sunflowers in late February to mid-March was the most effective
strategy in terms of water efficiency and grain yield. So the present study
was conducted to investigate grain yield and yield components of
sunflower hybrids in the early sowing date, compared to the summer
sowing date, and their effects on the physical and economic water

Article history: productivity in the cold temperate regions of Kermanshah province.
Received: 2024-7-23
Accepted: Material and methods: A two-year research (2022-2023) was

conducted at the Mahidasht Agricultural Research Station of
Kermanshah. The experiment was conducted as a strip plot with a
randomized complete block design with four replications. The treatments
included sowing dates as the first factor, including five levels: in the first
year (March 16, March 30, April 14, April 30, and June 5) and in the
second year (February 9, March 23, April 14, April 30, and May 20),

Keywords: . . .
Sunflower and the second factor was sunflower cultivars including Shams, Golsa,
Water saving Zarin and Lakomka. Data were analyzed using SAS statistical software

winter sowing date

(SAS 9.1). To investigate productivity of different sowing dates,
physical and economic water productivity indices were calculated.

Results: The results of variance analysis showed that sowing date in
both years had a significant effect on yield and yield components, except
for the number of seeds per head in the second year. The cultivars also
had significant differences for grain yield and yield components in both
years. The highest seed yield in the first year with 3921 and 3720 kgha™
belonged to sowing dates of April 30 and April 14 and in the second
year with 3782 and 3711 kgha belonged to sowing dates of March 23
and April 30. The results showed that sowing in spring (April 29) and
summer (June 4) in both years led to an increase in the 1000 seeds
weight compared to early sowing dates (Table 2). Decrease in 1000
seeds weight in early sowing dates was due to the coincidence of the
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seed filling period with the increase in temperature in late July. Lakomka
cultivar, which is an open-pollinated cultivar, had the highest seed yield
in the first and second year with 3927 and 3957 kgha™, respectively, and
the Golsa hybrid had the lowest grain yield with 3163 and 2941 kgha™,
respectively. Based on physical and economic productivity of water,
results showed that the early sowing dates of February 28 and March 23
in the second year had 74% and 70% higher economic productivity than
summer sowing date, respectively, due to saving water consumption.

Conclusion: In general, the results showed that the sowing date of
March 30 and March 16 had the highest grain yield, physical and
economic water productivity, but early sowing on the dates of March 16,
March 30 and April 14 with a reduction in water consumption also
showed acceptable economic productivity. The importance of early
sunflower sowing in drought conditions and also when the price of water
used in agriculture is calculated in real terms becomes more apparent. In
general, the results of this study emphasized that the early sowing of
sunflower, although it may not be associated with a higher grain yield,
but due to the optimal use of water resources and acceptable
productivity, it can be a practical and effective solution in managing
water resources and dealing with drought.
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Figure 1- Minimum temperatures in February-March at 2022 and 2023
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Figure 3- Minimum temperatures in March-April at 2022 and 2023
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Figure 4- Mean temperatures in March-April at 2022 and 2023
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Table 1. Monthly precipitation from February to August in cropping seasons 2021-2022 and 2022-2023

o) S,
s Precipitation (mm)
Cropping Season Lol KLY g, sly = ™

February-March March-April ~ April-May May-June  June-July

\EAREARAR}

60.9 10.4 81.5 0 0
2021-2022
VEaN=VEY
58.1 100.6 60.7 12.9 0
2022-2023
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Table 2. Variance analysis of yield and yield components at 2022 and 2023

Sl e SSLe
Mean of Squares
Vee VEaY
sl
St s g 2022 2023
Source of Variation e 53 &l sl 5 &l slaws
df als e 03 ) als 3 Slas als e 035 ) als 3 Slas
1000-seed B Seed 1000-seed B Grain
Weight ~ Seedper  yield Weight ~ Seedper  yield
Head Head
Bk 3 53.0 20365 652028™ 128.6 3.43 139768
Replication
S A6 4 555.4" 136176™ 1228948" 765" 33799 1724302™
Planting date
LIS oSS 12 44 .4 17222 267919 314 24952 412997
Replication x Planting
date
ey 3 2162 232595* 1674423" 2434 180833 3730450™
Variety
PSR 9 29.8 41851 408276 34.4 23645 331453
Replication x Variety
SxEL 12 42.8 28117 438662 28.6 18617 254798
Planting datex Variety
oLzl 36 27.3 25198 258112 49.4 23187 253389
Error
CV%) ks oy s 10.1 14.5 14.2 13.6 18.4 14.4

sk

/00 g e/ JL;:;—\CEMJ;J\;J'M ol ;.,._JJSA;.:* K}

**and " : significant difference at the probability level of 0.01 and 0.05 probability level, respectively
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Table 3. Mean comparison of grain yield and yield components in different sowing dates at 5%
probability level at 2022 and 2023
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Table 4. Mean comparison of grain yield and yield if sunflower cultivars at 5% probability level at 2022 and 2023
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Table 5. Physical and economic indices in different sowing dates at 2022 and 2023
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