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Table 1- Chemical and physical charcteristics of experimental field

s N olas
S et s:r:i cT;; ;lt K P N pH ]
i m m m -
soil texture o ) o (ppm) (ppm) (ppm) delmy EC
clay-loam 22 32 46 136 7.07 0.06 7.82 1.686
(oshe con ) 0y Juad Jsb )0 adlate aibale (Swi)b (2SSl Y Jgu
Table 2- Monthly mean rainfall during grown season (mm)
29 e 313 yo 5 sls > Sl 31 o098 sl R 8o Il ot o
Sep. Aug. Jul. Jun. May. Apr. Mar. Feb. Jan. Dec. Nov. Oct.
32.2 0.1 6.31 33.0 26.7 395 47.0 10.0 19.0 20.0 40.5 115
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Figure 1- Interaction effect of studied cultivars
and sowing dates on the number of ear
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Figure 3- Variations in the number of seed per
ear in different sowing date

[ T T
[E T T T
ek - . 1.

The number of seed per ear

Azarl sahalan Sardari  Zagros

S 9—o0 plB,l o aluw o als slasy ol sy -V K0

[Cadbut
Figure 2- Variations in the number of seeds per
ear in the studied cultivars
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and different sowing dates on 1000-seed weight
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Table 3- Variance analysis of measured traits

S8 Slos RURTE . . e
Ol i il @ol3l 4z 50 ; “”1973 o . Sy U 39 B b 2% o o 2998 4.4‘0 ) 039 alcow o dils slaas
SOV o biological yield (GDD) i) 395 4230 davs to rienin days to spike green cover weight of 000- " e
e 4 pening appearance percentage seed ' Persp
Solbs
T 2 84739.5 ** 1647.47 ** 3.41 ** 15.89 ** 127.08 ** 12.19 ns 15.02 ns
replication
‘I":’ 3 200846.3 ** 79803.98 * 156.96 ** 654.9 ** 151.38** 34.29 * 175.8 **
cultivar
WU C:j)l; 3 406818.5 ** 352733.59** 14445 ** 1388.5 ** 1312.5 ** 203.93 ** 32.4 **
sowing date
S5 )6 X
cultivar x sowing 9 12350.22 ** 1659.66** 3.24 ** 5.74 ** 181.48 ** 18.25 ns 20.2 **
date
s
30 5295.1 271.98 0.54 0.85 17.08 11.66 4.73
error
ol o o
T s 8.19 0.74 0.31 0.46 4.98 8.64 8.86
C.V. (%)

ns, * and **: non significant, significant at the 5% and 1% probability levels, respectively.

10 g Y il mhas o ls e g o Se e Gl 5 Ay s g W
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Table 3 Cont.
Ay gulio ool anys  aliwolag  OPUUAERONA gl and; olas Sy Slas b Jsb Bl g5l catls y asle &l 5 yShos
S.0vV df no. spikes no. npn-fertlle no. fertile no. leaf spikes length stem height harvest index seed yield
tillers tillers
Sl
licati 2 2450.33ns 0.18 ns 0.89 ns 0.146ns 0.59 ** 46.38 ns 43.62 ns 898817.64 ns
replication
r:’ 3 50283.6* 0.29 ns 0.83 ns 1.05ns 2.91 ** 566.2 ** 134.00 * 8032328.8 **
cultivar
— C;’lt’ 3 65402.8** 0.13 ns 0.38 ns 172 0.24 s 18.01 ns 447.68 ** 13371524.02 **
sowing date
It"MU &b _st)d ‘ 2932.2 ns 0.22 ns 0.51 ns 0.14ns 0.22 * 41.94 ns 139.56 ** 442380.75 ns
cultivar x sowing date
s
30 1969.1 0.12 0.38 0.39 0.08 22.27 40.4 340150.84
error
U"(‘;;(;;” 11.73 29.27 18.15 13.63 3.60 6.29 15.47 15.84
0

ns, * and **: non significant, significant at the 5% and 1% probability levels, respectively.
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Table 4- Comparison of means of measured traits

VR LYTY o )lads epinds alo e el Gl (5505 5udsS| oimghy — ol aloea

5 &ls 5l ¢y39 alcow olasy Sy olaws alw gl &ls 0,5 Lo
‘;t. 2 weight of 1000-seed no. spikes no. leaf stem height seed yield
cultivars @ m?% (per plant) (cmy (kg/ha)
RN 41192 3683 458 ab 7533 b 3580 b
Azar 2
e 38.13b 410.8 a 5.00 a 79.17 ab 4750 a
Sabalan
|
SO 37.98b 4415a 441b 80.23a 3645 b
Sardari
s 40.73 ab 2022 ¢ 433b 65.17 2757 ¢
Zagros
el g6
sowing date
A ) 4301a 411.3a 491a 75.71a 4616 a
10 Oct
Ao e 4126 a 407.1a 483a 75.93a 3722 b
20 Oct
bl 4019a 42632 450 ab 75.01 a 4197 ab
1Nov
okl 3358 b 268.2b 4.08 ab 73.23a 2197 ¢
10 Nov
SSE 349.92 59073.3 11.7 668.11 10204525

gl

5,105 5Sils oygeyl 5l eoliiel b (glo gime M wo 0 B Jliiml mhaw o gylel L 5l S Gy b loeSile 5w e 4o
Mean fallowed by similar letters in each column, are not significantly different at the 5% probability level using Duncan’s test.
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Table 5- Mean comparisons of interaction of measured traits

.. .. ™ S ySlos . . P STRIRES)
a0 G 39, G 39, JETHIRWPY) ) BRCHERIREY ) ) )
(EN| = ols b > _ . N w’n‘b)a als é)iLo.C &39"3':" A‘L""‘“ Jﬁ'b )S)L.‘ 4’“'?. Sy )sjlgu
) Wl T s S S o el O . . ;] . . .
cultivars sowing date 239 y d " harvest seed yield biological g spikes no. fertile no. non-
(GDD) a%/S F? ays to spike emefgince index (kg/ha) yield no. Se_ek length (cm) tillers fertile
maturity emergence percentage (%) (g/mz) per spike tillers
100ct o)+ 2455c  253.7¢ 2113¢ 83.33cde  42.37 bede 3990 bed 933.3d 21.40 cd 7.86 cd 3.00 be 1.33b
¥ 200ct 4o Y- 2210f  244.0f 199.3 88.33abc  42.13 bedef 3622cde 833.3d 2153 cd 8.20 bc 3.66 abc 1.00 b
Azar2 INov LIV 2141h  236.3h 190.0 i 95.00 a 51.50 ab 4684 abc 916.7 d 25.73 b 7.96 cd 3.33 abc 1.00 b
10Nov ;LiV- 20871  228.7] 188.7 j 76.67 ef 34.77 defg 2022 fg 583.3 dfg 24.40 be 8.00 cd 3.66 abc 1.00 b
100ct -\ 2511b  256.0b 215.7b 88.33 abc 49.10 abc 5736 a 1167.0 ab 32.53a 8.63ab 3.66 abc 1.00 b
D 200Ct 4o Y- 22426  2453e 206.0 d 9167ab  41.30 bedef 4823 ab 1167.0 ab 27.13b 7.96 cd 3.66 abc 1.33b
Sabalan 1Nov LIV 2194fg 238.7¢g 195.7 h 95.00 a 43.00 bede 5248 ab 12170 a 33.33a 8.30 bc 3.33 abc 1.00 b
10 Nov oLiV-  2128h  230.7i 194.3h 80.00 de 43.37 bed 3194 de 7333 e 2753 b 8.16 bc 3.33 abc 1.00b
100ct o)+ 25702  258.7a 226.3a 83.33 cde 56.33 a 5067 a 900.0 d 25.47 b 9.13a 433a 1.00b
ol 200ct 4o Y- 2320d  248.7d 215.7b 88.33abc  42.00 bedef 3686 cde 883.3d 20.87 cd 9.16 a 3.00 be 2.00a
Sardari 1 Nov Ll 21729 23779 203.7e 91.67ab  37.20 cdefg 3956 bed 1067.0 be 20.00d 8.30 b 4.00 ab 1.33b
10 Nov oLiY-  2135h  231.0i 198.7 fg 70.00 f 28.30 g 1869 fg 666.7 ef 19.47d 9.06 a 3.66 abc 1.33b
100ct o)+ 2345d  248.7d 207.3d 93.33a 50.67 ab 3671 cde 7333 e 25.93 b 7.73 cd 3.66 abc 1.00b
w5 200ct 4a¥- 20871  2383g 197.3 g 93.33a 30.83 efg 3577 efg 891.7d 20.20 d 7.76 cd 3.33abc 1.00 b
Zagros 1Nov iy 2035j  23L7i 187.7] 85.00 bed 30.03 fg 2899 def 996.7 cd 21.53 cd 7.56 d 2.66 ¢ 1.33b
10 Nov LIy 1985k  224.3k 184.7 k 50.00 g 34.37 defg 1704 g 500.0 g 25.60 b 8.03 cd 3.00 be 1.33b
SSE 8159.4 16.3 255 512 1212 10204525 158854.1 50073.3 2.60 11.54 3.62

)l 5Sils ygel sl eoliiul b (glo e M wo 0 B Jleir mhaws o gylel Ll 5l Side By b slan Sl cgie e 40
Mean fallowed by similar letters in each column, are not significantly different at the 5% probability level using Duncan’s test.
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Effect of Sowing Date on Some Agronomic Char acteristics and Seed
Yield of Winter Wheat Cultivars

Ganbari, A.>*, H. Roshani?, and A. Tavassoli®

Abstract

To evaluate the effect of sowing dates on yield, yield components and some agronomic
characteristics of four winter wheat cultivars and also their phenological changes, a factorial
experiment based on randomized complete block design with three replications was carried
out at the Agriculture Research Station of Ardabil (Iran) during 2009 growing season. First
factor consisted of four wheat cultivars (Azar2, Sabalan, Sardari and Zagros) and second
factor consisted of four sowing dates (1%, 10™ 20™ and 30™ of September). The results
showed that sowing date had significant effect on the number of spikes, the number of seed
per spike, 1000-seed weight, germination percentage, days to spike appearance, days to
ripening, growing degree days, biological yield, seed yield and harvest index. The highest and
lowest seed yields of wheat were obtained from sowing date of the September the first (4616
kg/ha) and sowing date of September 30" (2197 kg/ha) respectively. Delaying planting
decreased the number of spikes per m? and 1000-seed weight. Cultivars had significant effect
on all of the traits measured, except leaf number, fertile and non-fertilie tillers. The highest
and the lowest seed yields were obtained from Sabalan (4750 kg/ha) and Zagros (2757 kg/ha)
cultivars respectively. Interaction of sowing date and cultivar were significant on all of traits
measured, except stem height, the leaf number, the number of spikes, 1000-seed weight and
seed yield (P<%1). On the whole, it can be concluded that the first sowing date (September
the first) and Sabalan can be recommended to the farmers of Ardabil region and similar
climatic conditions for higher yields.

Key words: Cold regions, Seed yield, Winter wheat, Yield components.
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