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
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Treatment No. of irrigation * Used water (m3/ha)

I 4 2377.68

L 4 2137.34

I 5 3216.41

L 13 8565.92
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Table 2. Variance analysis on measured characters (MS)

©313Ta 55 &ls 5 Shas Jf S asbe als 58 055 Gk s als sl 4ls L;ﬁ EWRE a\:f CL&J)I A asla bd

S.0. V. 5 e df. Seed Dry 1000 seeds No of seeds per Hullness Plant head Stem
yield matter weight head % height diameter diameter
R LSS 2 253823.583 32064.311 5.435 28620.861 10.052 1.098 1.620 0.013
m oot 3 8122121.70** 45345155.33** 780.66** 607056.991* 331.098**  6952.77** 62.915** 0.471**
(@) oLzl 6 86045.509 182831.536 12.065 16576.7 4.824 14.828 0.647 0.003
(N) TP 2 1503615.25** 10549402.12** 92.963** 246537.52** 45.298** 628.634**  12.917** 0.124**
(ILN) 35958 5 ol 6 854686.176** 7073971.308** 16.069** 73426.269** 2.348™ 123.280** 3.868** 0.062**
(b) ozl 16 54396.569 103031.421 4.075 16318.33 4.109 13.231 0.540 0.002
CV% 10.15 7.06 3.70 14.06 9.82 3.60 5.42 4.10
*and **: Significant at 0.05 and 0.01probability level, respectively. AN FOSEEI PR 3 PTEL e
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Table 3. The effects of main and interaction treatmeants on measured characters of sunflower

sl Olac ()Ll Cadies (lajles 53 059,20 (o s
Wsls |y bl b Sl o i oS LT Sles o7
Al 55 055 2 258 b (B LT Ll b s
S 513 0L b 5 Kke 4 lie .3 4 o L5 43l a3

,5S 4l 3 Shes Jeasaste 4l 58 05 (slaws) b ,ysals G Ss £ gl b ks PR
Factor  Seed yield Dry 1000 seed No. of Emptiness Plant Head Stem
(gk/ha) matter wieght seed in percentage height diameter  diameter
(kg/ha) (9) head (%) (cm) (cm) (cm)
Iy 1551 ¢ 2761 c 49.43 ¢ 711.8b 260.08 a 7891 ¢ 1180 ¢ 0.009 ¢
I 1790 ¢ 3857 b 45.15d 7924 b 2540 a 93.33b 12.06 bc  1.085b
I3 2180 b 3726 b 57.16 b 796.2 b 17.24b 90.18 b 1290 b 1.06b
Iy 3668 a 7830 a 66.34 a 1290 a 13.82¢ 141.7 a 17.46 a 147 a
No 1918 ¢ 3515¢ 51.42 b 755 b 2284 a 92.95¢ 1252 ¢ 1.04c
Ngo 2354 b 4766 b 55.24 a 922.8 a 19.87b 103.33 b 13.55b 1.180b
N 2619a 5350 a 56.80 a 115a 19.19b 106.9a 1459a 1.247 a
12N 1510¢ 2567 e 27.72 def 631d 28.36 a 724 f 11.37¢ 0.95 ef
I;N90 1555¢ 2557 e 49.51 de 729 cd 24.93 ab 78.73 ef 11.67¢ 0.93f
11N1gg 1587 fgy 3164 de 51.06 bcd 775.3 cd 24.96 ab 85.53de  12.73de 1.05cd
IbNg 1688 efg 3450d 42,98 f 774 cd 27.26 ab 90.73cd  11.63e 1.03 de
ILbNgy 1801 efg 4307 ¢ 46def 784.3 cd 25.71 ab 94.40 ¢ 12.17de 1.10cd
ILbNigg 1879defg  3815cd 46.48 ef 819 cd 23.22b 94.87 ¢ 12.37de  1.103cd
15Ng 2071 cdef 3700 cd 55.67 bc 736.3 cd 18.86 ¢ 85.53 de 12.73de  1.01 def
IsNgo 2105 cde 3710 cd 57.03 b 800.7 cd 16.92 ¢ 91.53cd  1257de 1.104cd
IsN1gg 2364 cd 3769 cd 58.77b 851.7 cd 15.94 cd 93.47c 13.33cd 1.076¢C
I42Ng 2430c 4342 ¢ 59.29 b 878.8 ¢ 16.89¢ 123.1b 14.63 ¢ 1.151c
I4Ngy 3955 Db 4897 b 68.83 a 1377 b 11.93e 148.1a 17.80b 1.550b
I,Nigg 4645 a 10650 a 70.89 a 1616 a 11.63 e 1539 a 19.93 a 1.760 a

Il re DMl O st 53 LSS o g - (g ls 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. Mamqani3, 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
(1;), budding + flowering stages (I,), budding + flowering + grain filling stages (l3), and full irrigation with 8
days intervals (14) 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 1, 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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