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Effect of Sowing Date on Grain Yield and Related Agronomic Characteristics and
Determination of the Optimum Sowing Date Window for New Bread Wheat
Cultivars in Warm Regions of Fars Province
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Table 1. Meteorological data of Darab field station in 2018-19 and 2019-20 cropping seasons

WAV-AA el e
2018-19 cropping season

WAA-44 el e
2019-20 cropping season

braeS oS e oS LSl Sul b S 80 Loty oS b oSk Sask
(o1 Kl e 3) sl amys) (Kl am)ys) ok (31 Kl aom ) Gl arys) L RSlar)s) (i)
Average of Min. Average of Max. Average  Rainfall Average of Min. Average of Max.  Average  Rainfall
Month ole Q) Q) Q) (mm) Q) €9) €9) (mm)
Sep.-Oct. e 17.8 328 25.3 7.4 184 354 26.9 0.2
Oct.-Nov. oLt 11.9 24.8 18.4 40.8 10.8 26.2 18.5 26.1
Nov.-Dec. 55T 5.6 20.9 13.2 225 6.3 19.8 131 117.3
Dec.-Jan. <3 4.2 18.6 114 21.7 3.9 17.6 10.8 122.8
Jan.-Feb. e 5.5 17.9 11.7 94.2 3.8 18.3 111 24.6
Feb.-Mar. ] 5.9 20.1 13.0 52.9 7.9 23.1 155 9.4
Mar.-Apr. ST 12.2 24.6 18.4 103.4 10.8 23.6 17.2 158.7
Apr.-May. S 3l 151 32.0 235 8.4 15.8 31.9 23.9 24.5
May-June. sls & 21.9 40.2 31 3.1 21.3 40.5 30.9 2.6
Mean temperature. s ks 111 25.8 18.4 - 11 26.3 18.6 -
Total rainfall SLoL g 354.4 486.2
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Table 1. Name, pedigree and some characteristics of bread wheat cultivars

ol il Sk W3 St Kl o Sl
(ol A5 m 05 o Soke G 55 ) 6> 5y,
Mean of plant 5 Mean of grain  Mean of grain
Solsl3T Jl o Ol ey 4 height Mean thousand yield protein
Cultivar o5, Year of release Pedigree Selection history (cm) Maturity status  Sa.., o5 grain weight (g) (ton hY) (%)
_ OASIS/SKAUZ/I4*BCN/3/2*P CMSS-00Y01881T-050M-030Y- )
Mehrgan o€ . 2014 ASTOR 030M-030WGY-33M-0Y 89 Early 38 40 5.69 13.40
Barat oi, 2015 SLVS*2/PASTOR CMSS98Y03489F-040M-0100M- 97 Relatively early o3 40 6.43 12.10

040Y-020M-040SY-28M-0Y-0SY

Khalil 4k 2016 Zg‘/’gcg: sguz /;;;Z)C-Ihamran Not available 91 Medium to 1ate .y s oylow 35 5.83 12.90

- PRL/2*PASTOR/4/CHOIX/ST CMSS02Y00596S-33Y-0M-099Y- .
Sarang Kl 2017 AR/3/HEL3*CNOT9//2*SERI 5M-OWGY-0B 93 Medium o o g 43 6.32 12.70

Setareh ok 2018 Dez/SW891882 Not available 74 Early 38 42 4.92 12.20

vF.
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Table 3. Combined analysis of variance for grain yield and agronomic traits of bread wheat cultivars at different sowing dates

Mean Squares Sl o 58
S5 d 5 S 655,
6ol3T amys a5 5gb b 5, Day to a\._f CU:?)‘ ijz.aﬁ‘\l..;.ﬂ:l.w Al 5 4l sl 4l a0 Sl el 4> :ng‘r—
S.O.V. ol %~ D.f. Daytoheading physiological maturity Plant height Spike no.m?  Grain no. spike? 1000 grain weight  Harvest index Grain yield
Year (Y) de 1 661.0° 374.5% 5198.0«* 582063 68.8 114.2 0.096°* 2.00
Replication (R) (Y) (B! 32.3 14.5 37.0 18470 40.8 28.9 0.004 4.30
Planting date (D) S RN 4 2174.0% 8802.0*° 394.8°* 6042 128.0 106.8* 0.008* 6.70%
Y xD A EEx Il 4 56.2* 112.9+ 153.6* 32775 74.4° 214 0.004 1460+
R (Y x D) (L3656 % LIS 16 14.9 30.2 72.1 5567 96.7 1.7 0.002 1.02
Cultivar (C) e 4 263.2¢* 278.1+ 4175 51165 238.2% 66.7* 0.002+ 5.50#
YxC poxde 4 19.9+ 24.9¢ 73.9¢ 14032 174.6* 4.9 0.003 0.20
CxD pox S m 16 15.5% 53 53.3¢ 8329 63.9 7.1 0.001 1.10*
Y xDxC X LSS b Jl 16 9.4+ 10.5 27.6 4454 91.3 8.4+ 0.004+ 1.64+
Error L= g0 2.9 7.1 29.3 4799 53.2 3.1 0.002 0.41

*and **: Significant at the 5% and 1% probability levels, respectively.
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Table 4. Mean comparison of agronomic characteristics and grain yield in five sowing dates

@K@)U@)sdbsﬁwjuﬁbj&w)&‘;:fil:.aw\in—\cd)&

S dey b 30y ressl) ol syl s abiw sl (0.5 als 558 055 (1) Zals  yasls
i b U s, Day to Plant height Er alw s «ls sl 1000 grain weight Harvest index (s s ) 5 Slee

Sowing date <= &b Day to heading physiological aturity (cm) Spike no. m? Grain no. spike™ (9) (%) Grain yield (ton ha't)
27 Oct. olTe  124.4a 183.4a 98.0b 465.6a 33.2 42.7b 37.6b 5.93¢c

11 Nov. olTy.  124.9a 172.4b 102.8a 474.1a 36.6 44.4a 39.8ab 6.93a

26 Nov. ,3Te  120.7b 163.6¢ 97.6b 446.8ab 37.2 43.2ab 40.9a 6.55ab

11 Dec. Ty 114.4c¢ 150.4d 94.9b 430.8ab 34.7 42.6b 40.9a 6.18bc

26 Dec. s>0  104.5d 140.3e 93.3b 404.5b 38.4 39.3¢ 39.1ab 5.77¢c

Sl (gxe Dl Ao gy Jle|

Cla.ﬂ)gbﬁ;l:s\ul;.ug-Q}A;Twulﬁmg@af;mg);eiiylbgl)lsﬁ‘gpﬁ);‘duﬁp

Means, in each column, followed by one letter in common are not significantly different at the 5% probability level-using Duncan’s Multiple Range Test.

ww;,youvxfru,l4!;>J§wjg\,;¢g¢,&@§;pwuﬁ—a Jsd

Table 5. Mean comparison of agronomic characteristics and grain yield of bread wheat cultivars

Sy 585 4 g gl RINE () als a5y () Ctls p pasls S s ) 5 Shas
aliw ,5¢b 6 35, Day to physiological (gl sy a3 alow 55 4ls slaws 1000 grain weight Harvest index  Grain yield

Cultivar .3, Day to heading maturity Plant height (cm) Spike no. m? Grain no. spike® (9) (%) (ton ha'?)
Mehrgano® +  116.9¢ 161.0c 99.4¢c 415.2b 40.0a 42.6b 40.5ab 6.24b

Barat <lr 120.1a 163.4b 106.8a 460.3ab 35.6bc 41.4c 37.2d 6.35ab
Khalil J= 120.4a 165.3a 102.9b 470.9ab 36.0bc 40.9¢c 38.2cd 6.64a
Sarang <,W 118.0b 163.0b 100.7bc 500.1a 32.1c 44.8a 39.7bc 6.56ab
Setareh =%  113.5d 157.3d 76.8d 377.3c 36.4ab 42.5b 42.7a 5.56¢

J.))‘J.' )‘.: k-;lu Q}u; do )y c.g‘ JL».}‘

ch»ﬂ))ﬁ‘:é‘“‘}J;?O}AJTJLM“){“L{GAS%AJF&‘g};‘bd‘)‘}ﬂ{‘owﬁjét&uﬁl‘:ﬁ

Means, in each column, followed by one letter in common are not significantly different at the 5% probability level-using Duncan’s Multiple Range Test.
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Table 6. Mean comparison of sowing date x cultivar interaction effect on agronomic charactersitics and grain yield of bread wheat cultivars

Jl ¥ oyled FV -kl>")u;\e5 JL@; 4‘0}0”

VFoo

Sty 6 5, Grolo) ol L5y s sl &l sl () als N5 05s (D) il el
Sowing &b diw,4b U35, Dayto physiological — Plant height Er e Al s 1000 grain weight Harvestindex — (s )3 ) s Ses
date <5 Cultivar .3, Day to heading maturity (cm) Spike no. m2 Grain no. spike* @) (%) Grain yield (ton hat)
Mehrgan o€ 4  125.5a 184.0ab 100.0a 451.7b 33.3a 43.1ab 37.4a 5.65b
Barat o, 126.8a 184.2ab 105.2a 476.1ab 34.2a 40.90b 34.3a 6.20ab
270ct.  ouTo Khalil M= 127.8a 187.0a 102.0a 514.00a 32.1a 41.7ab 35.1a 6.68a
Sarang <&KL 126.2a 183.3ab 103.3a  486.4ab 34.1a 44.5a 39.6a 6.19ab
Setareh  o,u. 115.8b 178.5b 79.3a 397.6¢ 32.6a 43.3ab 41.5a 4.86c
Mehrgan o8 4  122.5¢ 170.0c 105.8ab 425.4b 41.3a 43.5b 41.6a 6.75b
Barat o, 127.7a 173.7b 111.5a 518.1a 32.0a 43.5b 37.1b 6.95b
11 Nov. oL Ty Khalil M= 128.2a 177.3a 112.3a 5002.00a 39.8a 43.9ab 38.2ab 7.98a
Sarang <KL 124.8b 173.8b 100.5b 535.1a 324a 45.7a 40.6ab 7.02b
Setareh oybe  121.2¢ 167.0c 84.0c 393.6c 37.7a 45.2ab 41.6a 5.97¢c
Mehrgan o€ ¢ 118.7c 161.7b 101.7a 405.1bc 42.8a 43.7ab 42.3ab 6.49
Barat o, 1237a 165.0a 106.2a 481.2ab 36.2ab 41.4b 38.7b 6.94a
26 Nov. 37 Khalil M= 124.2a 167.2a 101.0a 465.5ab 35.6ab 43.5ab 39.5b 6.70a
Sarang <&KL 120.2b 164.7a 102.8a 545.7a 28.2b 45.4a 38.8b 6.90a
Setareh  .,.. 116.8c 159.7b 76.3b 337.6¢c 43.1a 42.2b 45.0a 5.70b
Mehrgan o€ ¢  113.7cd 149.5b 98.5b 408.6b 37.9a 43.1b 42.5ab 6.29a
Barat o, 116.0a 152.3a 104.8a 415.6b 37.8a 41.8b 38.1c 5.95ab
11 Dec. 5Ty Khalil M= 115.7ab 152.7a 100.8ab 457.2ab 35.2ab 39.3c 40.4abc 6.65a
Sarang &L 114.3bc 151.8a 100.3ab 498.5a 30.2b 46.1a 39.4bc 6.59a
Setareh  .,n.  112.3d 145.7¢ 70.0c 380.3c 32.2ab 42.5b 44.0a 5.39b
Mehrgan o€ ¢  104.3b 139.7b 91.2c 385.00b 44.9a 39.7ab 38.8a 6.02a
Barat o, 106.3a 142.0a 106.5a 408.00a 37.8a 39.4b 37.6a 5.72a
26 Dec. s Khalil M= 106.3a 142.5a 98.2b 415.8a 37.5a 36.1c 37.9a 5.18b
Sarang <KL 104.3b 141.5ab 96.3bc 435.9a 35.7a 42.0a 39.8a 6.10a
Setareh ... 101.3c 135.8c 74.5d 379.5b 36.3a 39.3b 41.3a 5.86a

.HUJLU J\.} 623.6 C))u: EW-BE c.g‘ JLo.Z,‘

CKWJAﬁlsélwlauu?ijTwulﬁ .\;&L.@SJ;:.A@F&ylbsl,lnﬁg,@ﬁ,“@u&ﬁsgﬁ
Means, in each column, followed by one letter in common are not significantly different at the 5% probability level-using Duncan’s Multiple Range Test.
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Table 7. Correlation coefficient between agronomic characteristics and grain yield of

bread cultivars at five different sowing dates

Sowing date .S s,

oblTo  olTYe  ,3Ta  ,3TYe (gs0
Characteristic oo s 27 Oct. 11 Nov. 26 Nov. 11 Dec. 26 Dec.
Day to heading e yb Uy, 0.54** 013 0.17 -0.52** -0.31
Day to physiological maturity 54458 Saw, b5, 014 021 -0.54** -0.54** -0.36*
Plant height oS slis,l 0.59*%* 0.47** 0.23 0.26  0.43**
Spike no. m? ey dew sl 0.36*  0.61** 026 0.35 0.14
Grain no spike? Al 53 &l slaws -0.21 0.12 015 022 0.19
1000 grain weight gls e 055 -0.40% -0.05 021 0.37* 0.46**
Harvest index ol esls -0.02 0.18 0.08 0.27 -0.24

.M)Aégi)w):c;;dub-lch,u)z)l:s;m%t:j@:e&e&}ek-

*and **: Significant at the 5% and 1% probability levels, respectively.
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Fig. 1. Linear and non-linear fitting of mean grain yield of bread wheat cultivars and their

genetal mean in response to sowing date in 2018-19 and 2019-2020 cropping seasons
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Table 8. Optimum sowing date for bread wheat cultivars

(sl b sl 51w 53)) pos 4o asles X ,luis

The value of X in the quadratic equation oy S G

Cultivar o5 (Days after the first sowing date) Optimum sowing date

Mehrgan o8 30.6 27 Nov. ,5T%

Barat Sl 224 18 Nov. RARL%
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