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The effect of the timing of irrigation and nitrogen application on grain yield and
some morphological traits in hybrid sunflower, cv. Golshid
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Table 1. Characters of irrigation treatments

s ST Sl a3 aSa i) b yemn ST lokie
Treatment No. of irrigation * Used water (m3/ha)
I 4 2377.68
I, 4 2137.34
I; 5 3216.41
Iy 13 8565.92
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Table 3. The effects of main and interaction treatmeants on measured characters of sunflower

58S &ls 5 Shes IS elasesle Sls,l5m 05 (1) b 54l Gl Sa oS plis b b3 sl ks
Factor  Seed yield Dry 1000 seed No. of Emptiness Plant Head Stem
(gk/ha) matter wieght seed in percentage height diameter  diameter
(kg/ha) (2) head (%) (cm) (cm) (cm)
I 1551 ¢ 2761 c 4943 ¢ 711.8b 260.08 a 7891 c 11.80c 0.009 c
I 1790 ¢ 3857b 45.15d 7924 b 2540 a 93.33b 12.06 bc  1.085Db
I 2180b 3726 b 57.16 b 796.2 b 17.24b 90.18 b 12.90 b 1.06 b
Iy 3668 a 7830 a 66.34 a 1290 a 13.82 ¢ 141.7 a 17.46 a 147 a
No 1918 ¢ 3515¢ 51.42b 755b 22.84a 92.95¢ 12.52 ¢ 1.04 ¢
Noo 2354 4766 b 5524 a 9228 a 19.87b 103.33b 13.55b 1.180 b
Nigo 2619a 5350 a 56.80 a 1.15a 19.19b 106.9 a 1459 a 1.247 a
I;}N 1510 g 2567 e 27.72 def 631d 28.36a 724 f 11.37¢ 0.95 ef
IIN90 1555¢ 2557 e 49.51 de 729 cd 24.93 ab 78.73 ef 11.67¢ 093 f
I[Nigo 1587 fg 3164 de 51.06 bed 775.3 cd 24.96 ab 85.53 de 12.73de  1.05cd
LN, 1688 efg 3450d 4298 f 774 cd 27.26 ab 90.73 cd 11.63 ¢ 1.03 de
LNy, 1801 efg 4307 ¢ 46def 784.3 cd 25.71 ab 94.40 c 12.17de  1.10cd
LNjgy 1879defg  3815cd 46.48 ef 819 cd 23.22Db 94.87 ¢ 12.37de  1.103 cd
Ny 2071 cdef 3700 cd 55.67 be 736.3 cd 18.86 ¢ 85.53 de 12.73de  1.01 def
I3Ngg 2105 cde 3710 cd 57.03b 800.7 cd 1692 ¢ 91.53 cd 12.57de  1.104 cd
I3Njgo 2364 cd 3769 cd 58.77b 851.7 cd 15.94 cd 93.47c 13.33cd  1.076 ¢
LNy 2430c 4342 ¢ 59.29b 878.8 ¢ 16.89 ¢ 123.1b 14.63 c 1.151¢
ILNgg  3955b 4897 b 68.83 a 1377 b 1193 ¢ 148.1a 17.80 b 1.550b
LNy 4645a 10650 a 70.89 a 1616 a 11.63 ¢ 1539a 1993 a 1.760 a

Il cxe Ol O st a3 OLSS Cog > (sl sldsl ¥

* Means with same letters in each culem has not significant difference.
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The effect of the timing of irrigatioin and nitrogen application on grain yield and
some morphological traits in hybrid sunflower, cv. Golshid

Raﬁael, F., A. Kashaniz, R. Mamqanis, A. Golchin*

ABSTRACT

In order to investigate the effect of the timing of irrigation and different nitrogen levels on grain yield and
quality of sunflower crop, a field expriement was comducted using split plot design based on rardomized
complete block design with 2 replications in Experimental field station, Agricultaral Research Center, Zanjan
Iran in 2002 cropping season. Irrigation treatments were including: irrigation at: flowering + grain filling stages
(I), budding + flowering stages (I), budding + flowering + grain filling stages (I;), and full irrigation with 8
days intervals (I4) assigned to main plots and nitrogen levels of 0, 90, 180 Kg/per hectare in sub plots. Head
diameter, stem diameter, plant height, number of kernel per disk and 1000 kernel weight, the percentage of
unfilled kernel, biological yield and grain yield as well as water use efficiency were measured for all traits
measured. Results showed that there was significant difference between irrigation treatments. The highest grain
yield, 4645 kg/ha, was obtained for I, and 180kg/ha of nitrogon. Deficit irrigation and decrease in fertilizer
application had significant effect on grain yield and yield components. Deficit irrigation at vegetative and grain
filling stages decreased grain yield. Increasing nitrogen application had significant effect on increasing of grain
yield and biological. Deficit Irrigation had their maximum effect on 1000 kernel weight among yeild
compenents. Irrigation at grain filling stages decreased 1000 kernel weight up 32%. However increasing nitrogen
application had no effect on this trait. Water stress at reproductive and vegetative stages caused 20% increased
unfilled kernel percentage. Difficit irrigation had no significant effect on kernel number. Application of no

nitrogen, However, caused significant decrease in this trait.

Key word: Sunflower, Irrigation, Nitrogen fertilizer, Grain yield, Unfilled kernel, Vegetative stage,

Reproductive stage
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