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Table 1- Soil physical-chemical properties of experimental site
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Table 2- Analysis of variance (mean of squares) of studied traits of sunflower in the first year
Slye 059 -0j9 039 Cod
) o 4?).’ M)b un&l.w &w)‘ g:—J A . Sid SLid <k 4{5’2 )
SleSese g Slew; o, G Sy Se Al dle  Snthe
SOV gf  Survival o Plant  Relative ~ Leaf  Stem Total  Leafto L-eafarea
percent height  \ater dry dry dry stem
content  weight weight  weight ratio
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(M) el 3,
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method (M)
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() 12.75 7.55 12.67 14.29 19.86 23.75 16.94 27.11 28.11
C.V (%)
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ns, * and **: Non-significant and significant at the 5% and 1% levels of probability, respectively.
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Table 3- Mean comparison of measured traits of sunflower in the first year
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time
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Table 4- Analysis of variance of morphologic traits of sunflower in the second year
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J?—l{ * * *
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Block
Slesd N * " "
1 0.11m™ 1.11 47.48 2977.9 2716.1 13.53™ 2.47m
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2 3.35 0.04 2.52 133.8 134.4 3.27 1.19
Error
() s a2 14.30 9.40 6.05 11.56 9.16 8.66 6.06
C.V (%)
o) O Jlainl g )3 5 gime g )0 cxe et odind LS iy 1 g NS
ns, * and **: Non-significant and significant at the 5% and 1% levels of probability, respectively.
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Table 5- Mean comparison of some morphological traits of sunflower in the second year
Treatment Yellow lead number Green lead number Stem length Plant height
(cm) (cm)
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Table 7- Mean comparison of some physiological traits of sunflowers in the second year

IERS PR 31 S ! ")’js Sud pjy S gy S 0y Camd
Z\ = o - S Z\ = Z\ e = Z
9 5 o adsy s PR)Sn pR)dl ’(°’s pF)Sn e Al peS)l 4Sy
Tre;tr;1ent Leaf area Chlorophyll (%982, (459 5 Tot:I (592 (6592 (659 sl
(cm?.plant?) a(mg.gl)  Leaffresh  Stem fresh fresh Leafdry  Stemdry Totaldry  Leafto
welghFl welgh'Fl weight welght_l welgh'Fl welgh'Fl ster_n
(g.plant?)  (g.plant?) (g.plant™) (g.plant?)  (g.plant?) (g.plant?) ratio
d)K;Lﬁ}
. 366.6* 32.89 452.2 1881.1 2333.3 132.6 522.2 654.9 0.330
Transplanting
siéj'): 231.2 24.38 302.2 1181.1 1483.3 875 267.7 355.3 0.259
ing
LSD (5%) 1235 8.3 149.7 509.3 658.3 40.8 126.7 110.3 0.021
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Table 9- Mean comparison yield and yield components traits of sunflowers in the second year
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Introduction

Sunflower (Helianthus annuus L.) is one of the plants cultivated for oil or seed. Sunflower oil contains many
useful fatty acids. One of methods to increase plant yield and decrease input consumption is transplanting.
Transplanting can increase seed yield components such as head number per plant, seed number per head, 1000-
seed weight. Transplanting increased seed yield and quality compared to direct seeding due to no frost at the
beginning of growth season and increasing flowering length. By delaying transplanting, seed germination or
transplant establishment is reduced. Time interval from seeding till beginning and terminating flowering length
can be reduced by delaying at seeding, but by transplanting flowering duration length increases. Drought losses
crop productions especially at plant critical growth periods such as seed filling stage. In arid and semi-arid areas
like Iran, water shortage leads farmers to plant low- water crops. By transplanting of sunflower, water can be
saved, because seedling can be grown by a little water in controlled condition. In addition, some plant growth
stages coincide with cool and rainy weather in spring. Many farmers use transplanting for warm season crops,
but transplanting of sunflower has not been well studied. This research was aimed to assess sunflower
transplanting under common sowing date and early sowing in Kermanshah climate condition.

Material and Methods

An experiment was conducted at greenhouse and research field, campus of agriculture and natural resources,
Razi University in 2015 and 2016. In the first year, factors included three planting methods (direct seeding, 4-
week transplanting and 6-week transplanting) and sowing date (early sowing, common date sowing). In the
second year, treatments included 4- week transplanting at early sowing (superior treatment in the first year) and
direct seeding (control). At harvesting stage, four plants per plot were selected and traits such as plant height,
stem height, stem diameter, leaf number, internode length, leaf width, leaf length, leaf fresh weight, stem fresh
weight, seedling fresh weight, leaf dry weight, stem dry weight and biomass were measured. Leaf greenness was
measured by SPAD device and stomatal conductance was measured by porometer device. Leaf area was
determined by digimizer software. Leaf relative water content, chlorophyll a and b, seed yield and yield
components also were measured. Data were analyzed by SAS software. Mean were compared using LSD test.

Results and Discussion

Analysis of variance of 2015 data, showed that planting method and planting date had significant effect on
plant height, leaf relative water content, dry matter and leaf area. 4-week transplant at early planting date had the
highest dry matter production and leaf area selected for the second year. It seems that by delaying in
transplanting, sunflower plant become more sensitive to cold air and low temperature damages plants, so lower
dry matter production was produced. Results of the second year showed that transplanting increased green leaf
number, leaf area, chlorophyll a, plant fresh weight, plant dry weight, leaf to stem ratio, stem length, plant
height, seed number per head, dehulled seed weight, hull weight, seed yield and 100-seed weight. It seems in
transplanting, maximum stem length, plant height, green leaf number and leaf area was occurred when sunlight
was maximum, so plant had higher radiation use efficiency and dry matter production. In addition, transplanting
had higher seed yield than seeding probably due to weed suppression, rapid establishment, shorter growth
duration and faster flowering. Transplanting increased seed yield and weight due to lack of coincidence of plant
critical stages to adverse environmental conditions, suitable plant cover, prolonging the grain filling period and
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store assimilates in grain.
Conclusion

In conclusion, it is suggested to plant 4-week sunflower transplant at early date in Kermanshah climate
condition.

Keywords: Direct seeding, Dry matter, Planting method, Seed yield, Yield components






