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Table 1- Some characteristics of studied wheat cultivars
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Cultivar  Growth type  Suitable growth regions Maturity group 1000-seed weight (g)
Pishgam Facultative Cold climate Relatively early maturity

&)‘) ‘\’L'““") Sy f"“‘b‘ [B3E 40

Zare Winter Cold climate Late maturity
S ol 2y el on 41
Heydari Facultative Cold climate Late maturity
L g °)Lef~ LJW f"“ls‘ L)“)JG'M’W 37
Sivand Spring Moderate climate Moderate maturity
U‘)LQJ °)Lef~ J-L—t.c f"“ls‘ L)“)JG'M’W 40
Baharan Spring Moderate climate Moderate maturity
Ub)‘“" °)Lef~ LJW f"“ls‘ L)“)JG'M’W 45
Sirvan Spring Moderate climate Moderate maturity
L e S 5o ol 5 20
Mehregan Spring Warm and dry climate Early maturity
T e S 5o ol 5 al
Chamran2 Spring Warm and dry climate Early maturity
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Table 2- Physical and chemical characteristics of study area soil
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Available K Available P Organic Total N . ﬁ EC Textu;‘e

(mg.kg™") (mg.kg™") C (%) (%) P (dS.m-1)

206 11.6 0.51 0.05 7.9 2.12 Y
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Fig. 1- Maximum and minimum temperature and total precipitation during planting to harvest (A: first year, B: second year)
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Table 5- Comparison of mean yield and yield component of interaction effects in two years (2015-2017)

53 ald alaxy 55 Al Sl ol

o &ls 3 Slos S 3 Slos Al 5 039 L . -]
Treatment Grainyield  Biological yield 1000-grain : &rre cwlay
catments (kg.ha'l) (kg.ha'l) weight (g) Number ot: seeds Nu‘mber 1_)21' H.arvest
per spike spikes.m index
S 95292 25744 2% 34.8 30.8 896 4 36.12
Heydari
Oct. 20 FM 8843 ® 27093 a4 35.0¢i 32.4% 757 of 36.01
Pishgam
&b 7036 ¢f 22193 ¢! 31.1 % 21.2¢ 1042 ° Soheh
Zare
Jye 9416 ° 27307 @b 4232 23.0¢% 927 abe 34.93 =4
Sirvan
oble 9008 @ 24605 b 37.6b¢ 27.9 b 815be 34.50 *¢
Baharan
-bw 92222 30299 ® 31.7hk 30.2 2 934 abe 34,28 *¢
Sivand
Kre 9099 @ 25329 be 39.42b 28.6 24 770 cde 34,22 ¢
Mehregan
Y oles 9051 26495 < 37.3be 2924 801 b 33.82¢f
Chamran2
Lo . i
< SR 7187 be 20015 32.8 % 30.3 o 664 ¢ 33.26
Heydari
Nov.5 FM 7775 bed 23462 bk 31.9hk 31.4% 782 cde 33.18 *f
Pishgam
el 7186 b 26383 % 29.5H 27.5b¢ 978 ® 32.9%¢
Zare
Sy 7754 b4 25186 38.3¢e 30.3 %4 818 b= 32.73 »
Sirvan
ol 7383 be 22225 ¢! 37.3be 26.bd 748 ch 32.54 ¢
Baharan
'bw 7844 be 24150 b 30.34 34,5 756 <f 32.37 ¢
Sivand
K 8018° 21798 ¢! 36.8 >F 29.42d 721 d-h 31.72 ¢
Mehregan
Y oles 6951 F 22350 ! 36.9b- 2924 642 i 31.58 =&
Chamran2
M- SR> 7226 b 26148 35.40h 32.4% 722 &b 31.27 %2
Heydari
Nov.20 FM 6872 def 19869 ™ 30.8ik 27.65¢ 710 d-h 31.27 *h
Pishgam
el 6592 ©fe 20333 hm 31.5hk 29.02d 658 o 31.08 *¢
Zare
e 6834 ¢f 18514 kim 32.7 5% 28.9 e 721 ¢ 30.95 b
Sirvan
oble 6213 fe 21308 fm 36.20¢ 23.5¢de 753 ¢ 30.65 <t
Baharan
-bw 7874 b 23355 bk 31.7hk 3228 792 cde 30.62 °h
Sivand
Kre 7238 b 21376 fm 37.0bd 31.6% 646 i 29.96 ¢t

Mehregan
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Y oler 6828 °f 27700 2 36.1b¢ 30324 735 d-h 29.95¢h
Chamran2
Ho S0 . 5796 & 19239 im 32.9¢k 3222 564 hi 29.82 ¢h
Heydari
Dec .5 'P 5878 & 16757 ™ 3228k 3478 469 29.76 ¢t
Pishgam
&b 5596 " 20400 &m 33.09* 29.82d 564 hii 29.52 ¢h
Zare
Q.‘a;w 5904 £ 19738 ™ 34.9¢i 30.4 2 566 &i 29.10 th
Sirvan
ol 5728 & 18865 kim 35.0¢i 28.92d 580 5 27.87 ¢t
Baharan
'bw 5893 ¢h 20195 m 276! 36.0° 658 o 27.86 &h
Sivand
R 5930 19953 +-m 35.2¢h 29.6 24 572 26.86"
Mehregan
Yol 54741 17924 m 38.5be 29.3 2d 4841 26.86"
Chamran2

0 o b (g gre olds Moy iy Jlainl w35 i b (sl g et b g LSy By sl sl Sl
* Means with similar letters in each column and for each component are not significantly different at 5% level of probability
(DMRT).
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Table 6- Analysis of variance (mean squares) for the effect of planting date on phenological stages of wheat cultivar during
during two years (2015-2017)

Oyt gl WP Gy U dla i, Bl U g, dlaal (IS U o, dan (Siela i (S, U g, Slas

Source of 2151 No. of days till No. of days till stem No. of days' till  No. of days till physiological
variation d.f tillering elongation flowering maturity
(¥) J 1 11026 ™ 2220 ™ 3798 ** 1575
Year (Y)
(Jb) 55
Replication 4 23.1 8.9 27.2 12.1
(year)
(D) cusls’ 5,6
Planting date 3 30026 ** 3039 ** 16100™* 16586 **
(D)
DxY 3 7915 468 " 271 50.4
Y ol 12 18 4.5 20.1 22.9
Error 1
- 7 2.8 80.4™ 13.6" 13.7
Cultivar (C)
CxD 21 225 6.4" 10.9™ 27.4"
CxY 7 12.4 6.3 53 13.9
CxDxY 21 19.1 22.4 7.4 32.1
Yl 112 12 3.3 4.9 112
Error 2
NGt 35 5.7 49 5.3
C.V. (%)

20yd K5 g gy Jlein] paw 50 )b dme gy e g
* and **: are significant at 5% and 1% probablility levels, respectively.
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Table 7- Comparison of mean yield and yield component of interaction effects in two years (2015-2017)

U 59, dlaxs . , .
Lo o 8y Bl U 59, dlaxs U ey alani (g5oleried (S, U jg, e
Trea tn;en ts &I . No. of days till Stem No. of days till No. of days till physiological
No. of days till elongation flowering maturity
tillering
e Ve S 401 132 & 206 235
Heydari
Oct.20 F Kty 4] hi 130 & 206 ° 235ab
Pishgam
28 391 131 i 203 ° 23] <
Zare
U’,"”‘“ 41 M 133 & 200 °© 230 ¢
Sirvan
Q‘)LQJ. 40 hi 132 h-k 205 ab 2362
Baharan
e me 130 &4 207 ¢ 2324
Sivand
e 43h 128! 203 b 2304
Mehregan
Y olez 43h 128! 203° 230¢
Chamran2
T o
< SR 83 efe 150 193 d 219¢
Heydari
Z - 83 efg
Nov.5 f"‘“‘” 1502 1924 213 ¢
Pishgam
el 85 de 1502 191 ¢ 219°¢
Zare
oo 85 ¢ 147 ® 1929 218
Sirvan
oble 83 °fe 150 @ 191 ¢ 212¢h
Baharan
Hoeo 85 ¢ 146° 190 ¢ 218
Sivand
Kre 83 °fe 146 187 ¢ 212 ¢h
Mehregan
Y ober 83 ofe 147 188 ¢ 2128
Chamran2
Sy e 86 %t 140 179 < 208
Heydari
Nov.20 f"‘“‘” g87¢ 137 def 179 < 208
Pishgam
&)‘5 86 de 138 cde 179 ef 210 hi
Zare
oo 83 ofe 135 fe 179 ¢ 208
Sirvan
oble 874 140 178 < 208
Baharan
Hoe 82 fe 134 feh 179 < 211 ¢
Sivand
Kre 82¢ 136 °f 176 2071

Mehregan




VAY ..y (Triticum aestivum L.) 6 poiS o8l 55 Slio By U551 o]y 50n 5 L )S

Y oles 82¢ 135 feh 178 < 2071
Chamran2
o S 101 @ 133 & 163 f 190
Heydari
Dec.s P 96°¢ 131 i 161 190
Pishgam
2 100 @ 133 & 164 f 188
Zare
oo 98 2 131 160 189
Sirvan
cbl 97t 134 £ 161 f 189
Baharan
g 100 # 1304 160 & 189
Sivand
oBre 100 1304 159 1871
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Introduction

Besides its commercial importance in the global wheat market, bread wheat (Triticum aestivum) is an
efficient weapon in political and international relations. Its practical importance is increasing by the day. The
planting date is an essential factor in crop production because meteorological parameters vary with the planting
date changes. Singly or in combination, temperature, sunlight, and other meteorological factors influence plant
growth and production. Planting date controls plant phenological total biomass production and influences the
efficient conversion of biomass into economic yield (Khichar and Niwas, 2006). The purpose of determining
planting date is to find the right time for a cultivar or a group of similar plant cultivars so that the set of
environmental factors are suitable for seed germination and seedling establishment survival (Hore et al., 2002). It
seems that planting various wheat cultivars by considering the high importance of wheat with different growth
habits is necessary for agricultural experts and farmers to observe the different cultivars' responses to various
planting dates and weather conditions. Various cultivars, each compatible with weather conditions in a specific
part of the country, were selected for this experiment. This experiment intended to determine how cultivars
responded to each planting date by taking its yield potential and temperature changes into account, identifying
the optimum planting date for each cultivar, and introducing the suitable cultivar in the late planting date.

Materials and Methods

The split-plot experiment was conducted based on a complete randomized block design with three
replications on the research farm of the Seed and Plant Improvement Research Institute in Karaj in two years
(2015-2017). The bread wheat cultivars Baharan, Sivand, Sirvan, Mehregan, Chamran 2, Heidari, Zare, and
Pishgam, formed the main plot factor and the various planting dates (12 October, 27 October, 11 November, and
26 November) the subplot factor. Yield and yield components such as the number of fertile spike per m?, number
of grain per spike, number of grain per m2, 1000-kernel weight were measured at the end of the growing season
to evaluate responses of the cultivars to the various planting dates. Also, the phenological stage was recorded
during the growing season.

Results and Discussion

Results indicated that planting dates had significant effects on grain yield, biological yield, number of seeds
per spike, number of spikes per m?, and harvest index. The highest yield was 12 November among the planting
dates, and the Sivand cultivar had the highest grain yield (7708 kg.ha!). The interaction effects of planting date
and cultivar were significant on grain yield, biological yield, and some yield components. The highest grain yield
(9529 kg.ha'!) was observed in the Heidari cultivar planted on 12 October and the lowest (5474 kg.ha'!) in the
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Chamran cultivar planted on 26 November. Delays in planting reduced grain yield by 16-36% compared to the
most suitable planting date (12 October) because of the reduced vegetative and grain-filling periods.

Conclusion

The highest grain yield at each of the planting dates was achieved for one of the cultivars. Therefore, the
cultivars adapted to different climates exhibited their highest yields at different planting dates. Based on results,
it is recommended that the Heidari and/or Sirvan cultivars be planted in Karaj and regions with climates to Karaj
on 12 October. In cases of limitations concerning planting dates (unfavorable weather conditions, insufficient
planting equipment, etc.), the recommended dates for planting the Mehregan and Sivand cultivars are from 27
October to 26 November to minimize yield loss caused. It seems that 12 October is the best planting time for the
study region because it allows better use of the environmental conditions, including more desirable temperature,
more extended growing season, higher soil moisture content, and suitable seedling establishment.

Keywords: Biological yield, Grain yield, Phenological stage, Yield components



