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ABSTRACT

Introduction: The rapid increase in the world population and the need to increase agricultural production, and on the other hand, the rapid
change of climate conditions, are the significant challenges facing the world in the coming years. Wheat, the most important plant in the cereal
family, plays a vital role in the world's food security now and in the future. Therefore, producing new cultivars with high yields and carefully
selecting cultivars suitable for cultivation in different climatic zones are important future research priorities.

Materials and methods: This study investigated the reaction of different bread wheat cultivars regarding yield and its components. It also aimed
to study the growing degree days (GDD) and some physiological traits related to cold tolerance in different bread wheat cultivars. This study was
conducted as two independent experiments during the 2013-14 cropping year at the research field, Campus of Agriculture and Natural Resources,
Razi University, Kermanshah, Iran. The first experiment was a randomized complete block design with three replications. Treatments included 12
bread wheat cultivars (Norstar, Zarin, Kavir, Baz, Sivand, Alvand, Pishgam, Pishtaz, Orum, Shahryar, Bahar, and Parsi). The second experiment
was a factorial experiment in a randomized complete block design with three replications. In this experiment, 12 bread wheat cultivars were
evaluated as the first factor and sampling times as the second factor in three levels: early January, early February, early March.

Results: The results of this study showed that Sivand and Parsi spring cultivars with the highest plant growth rate in different stages of
development, with 5170 and 5100 kg/ha, respectively, and Norstar winter cultivar with the lowest plant growth rate in various stages of
development, with 2230 kg/ha, had the lowest value of grain yield. The correlation between grain yield, growing degree days requirement to
flowering, and physiological maturity were negatively significant. Cultivars with lower grain yield had higher growing degree day’s
requirements. Examination of the growing degree days requirement of cultivars up to the flowering stage showed that, on average, spring
cultivars had lower growing degree day requirements than winter cultivars. The accumulation of soluble sugars in the crown of winter and
intermediate cultivars during winter was higher than spring cultivars. The accumulation of soluble sugars in the wheat crown was downward
during the winter, so at the beginning of winter, the crown had a higher sugar content than in the middle and late winter. Winter and intermediate
cultivars, on average, had higher leaf greenness and maximum photochemical efficiency of photosystem Il than spring cultivars.

Conclusion: According to the results obtained in the study area, on average, winter and intermediate cultivars were superior to spring cultivars in
terms of physiological traits related to cold tolerance. But, due to the obtained seed yield. However, according to the grain yield obtained in this
study, spring cultivars are more recommended among cultivated cultivars than the other two growth types in Kermanshah and similar climate
zones.
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Table 1- Name and agronomic properties of wheat cultivars used in this experiment.
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Thousand
. - . Plant height  Grain yield Physiological
No. Cultivars gram(:}/\)lelght Growth type (cm) (kg/ha) maturity
1 Norstar - Fall 128 3200 Late
2 Zarin 39 Fall 100-105 7600 Middle
3 Pishgam 46 Spring-Fall 93-96 8738 Middle
4 Orum 43 Spring-Fall 88 7382 Middle
5 Sivand 40 Spring 92 8683 Middle
6 Alvand 40 Spring-Fall 100-105 7200 Middle
7 Shahryar 38 Fall 100 7400 Late
8 Bahar 38 Spring 97 6679 Early
9 Parsi - Spring 97 8581 Early
10 Baz - Spring 88 4800 Early
11 Kavir 39 Spring 95-100 6800 Early
12 Pishtaz 42 Spring 95-100 7400 Middle
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Table 2- Minimum, maximum and average temperature in different sampling times.

SSdiges yloj Blos gloo o gl Lo (il
Sampling times Minimum temperature (°C) Maximum temperature (°C) Average temperature (°C)
1t -4.2 8.4 1.7
2nd 0.3 13.8 6.9
3t 2.3 16.1 8.9

(ols vl )>'|91) Pow 41>).o «(ols o ).>|3|) TN =\J.>)A (ols ) Plﬁl) J5‘ AJ.>)A ‘5)54;54.: J}lJA
Sampling times: (1%) early of January, (2") early of February, (3™ early of March.
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Table 3- Analysis of variance of different bread wheat cultivars for growing degree

days, grain yield and its components.
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", *and ™ Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 4- Mean comparisons of the growing degree days, grain yield and its
components in different bread wheat cultivars.
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L Thousand Number of Number of Growing Growing
. Grain yield . . . .
Cultivars (g/m?) grain weight grains per spikes per degree days degree days
Q) m? to flowering to maturity
Norstar 2239 32.39¢ 34.30cd 299 f 1405 a 1938 a
Zarin 451 ef 28.02d 31.62d 364 de 1134d 1830d
Pishgam 468 de 41.42b 41.53 be 338 ef 1137d 1869 b
Orum 499 abc 46.01a 53.51a 445 bc 1091 ¢ 1846 ¢
Sivand 517 a 49.08 a 48.75a 408 cd 1135d 1844 c
Alvand 474 cde 48.80 a 50.23 a 489 b 1150 ¢ 1848 ¢
Shahryar 498 abcd 37.49b 40.20 be 568 a 1137d 1848 c
Bahar 425f 37.37h 32.78d 404 cd 1150 ¢ 1861 b
Parsi 510 ab 48.71a 49.05a 433 be 1114 e 1830d
Baz 474 cde 39.88b 40.86 bc 334 ef 1105 f 1867 b
Kavir 485 bed 31.00 cd 35.40 cd 568 a 1093 g 1868 b
Pishtaz 486 bcd 45.76 a 46.55 ab 464 be 1251 b 1868 b

3l e bl e gl 0 Jleil mha 40 S5 fyge3] Lulsl p aslie gy sl la Sl (g o 00
Means followed by the same letters in each column are not significantly different by Duncan's test at 5% probability level.
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Table 5- Mean comparisons of the crop growth rate on developmental stages of different bread wheat cultivars.

CGR CGR CGR1 CGR CGR CGR CGR CGR CGR CGR
Cultivars 1 ’ CGR3 CGR4 CGR5 CGR6 CGR7 CGR8 CGR9 0 1 1 13 1 15 16 17
(g/m?.day)

Norstar 0.71d 0.87¢e 109 1.3i 15¢g 1.8i 211 2.6k 3.0i 3.7]j 49e 6.9d 100f 11.7h 188¢ 12.2h 7.9 hij
Zarin 0.92 ab 1.04d l4e 19f 24¢e 31g 379 4.2h 499¢ 6.0h 7.8d 6.0d 13.1e 16.7¢g 28.6d 21.4 ef 9.3 fgh
Pishgam 0.71d 0.96d 1.3f 179 2.3e 3.0g 3.8g 464 6.0e 76e 9.0c 11.5bc 14.8d 18.8 de 23.8f 2044¢ 10.7 ef
Orum 0.96 a l46a 22a 3.0a 39a 4.7 a 55a 6.3a 75a 9.2a 10.8a 146a 186a 255a 372a 22.3 cde 8.9 ghi
Sivand 0.96 a 1.21b 15d 2.1d 2.8d 35f 42f 48f 58f 6.9¢g 9.6 bc 10.7 be 133e 19.0d 26.6e 22.5 bed 12.0 de
Alvand 0.75d 1.04d 1.3f 15h 20f 23h 2.8h 3.2j 40h 55i 7.3d 10.2¢c 14.8d 17.5fg 24.2f 21.11g 123 cd
Shahryar 0.83¢c 112¢ 15e 20ef 27d 36e 44¢e 50¢e€ 64d 7.8cd 104 a 13.0ab 165¢ 208¢ 29.2d 249a 185a
Bahar 0.83¢c 1.00d l4e 20ef 28d 3.7de 44e 5.3d 6.4d 80c 10.2ab 12.5 abc 16.9 be 20.8¢ 28.6d 23.0 bc 136¢
Parsi 0.62¢e 1.21b 19c 24c 31lc 3.8d 46d 5.4c 6.7¢c 83b 10.3ab 12.5 abc 16.4c 16.9 fg 26.8¢e 204 ¢ 9.6 fg
Baz 0.83¢c 1.16bc  15d 23c 32¢c 40c 48¢c 49f 6.le 7.7de 93c 12.6 abc 175b 236b 325b 232b 7.61j
Kavir 0.83¢c 1.25b 20b 20de 28d 36e 44e 3.8i 57f 73f 9.0c 12.0 abc 17.3b 234D 32.1bc 22.0de 6.9]
Pishtaz 0.87 bc 1.25b 19c 26D 34b 42D 53D 59b 6.8b 8.3Db 9.2¢c 11.1bc 15.0d 17.9 ef 31l6¢c 23.0 bc 159b

W55 08 Ll ine gl 0 grlans 5 SIS (905 el p i Gy (515 slapuSiles g 0 53
Wil Vo B cpage Vo oy ey CGRY ¢ pogoY s -V CGR8 (pogo) s -Y-:CGR7 ¢ (pogo Vo1 50 Y+:-CGRB ¢ g0V -Y+ CGR5 (gaV+ -Y+ .CGR4 55V« L ,3Iv+ :CGR3 (,3v+ -+ CGR2 31V« -Y+ i, e, ‘CGR1
W So5ed b (S, CGR1T7 « Slidlos 5 5l asy 59,1 ¥ :CGR16 « glidlos S :CGR15 (5,4, Ve =Y+ :CGR14 (y30,5,8 V- =Y+ :CGRI3 « 530,58 Y+ b azawl YA :CGR12 il Y+ -¥4 .CGR11 (ol V- -Y- :CGR10
Means followed by the same letters in each column are not significantly different by Duncan's test at 5% probability level.
CGR1: from Nov. 30 to Des. 10, CGR2: from Des. 10 to Des. 20, CGR3: from Des. 20 to Des. 30, CGR4: from Des. 30 to Jan. 9, CGRS5: from Jan. 9 to Jan. 19, CGR6: from Jan. 19 to Jan. 29, CGR?7: from Jan. 29
to Feb. 8, CGR8: from Feb. 8 to Feh. 18, CGR9: from Feb. 18 to Feb. 28, CGR10: from Feb. 28 to Mar. 10, CGR11: from Mar. 10 to Mar. 19, CGR12: from Mar. 19 to Mar. 30, CGR13: from Mar. 30 to Apr. 9,
CGR14: from Apr. 9 to Apr. 19, CGR15: two weeks befor anthesis, CGR16: two weeks after anthesis, CGR17: two weeks befor maturity.
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Table 6- Analysis of variance of the effect of cultivar and sampling times on some of
physiological traits in different bread wheat cultivars.

a9 <
Oyt galio ST Slay o (Sl
[ChdS)
Mean square
- . losdgid 21 ST
Sources of variation df 2l dsls lanid S e
Water soluble leaf Greenness Maximum photochemical
carbohydrates efficiency of photosystem 11
1<
. ”S_) 8027 " 8.54 0.543™
Replication (R)
_‘vs’ 11 48715 ™ 60.9 ™ 0.085 "
Cultivar (C)
St Lo
it 696739 169 * 367"
Sampling times (S)
CxS 22 1033 " 3.19 " 0.039 "
ol
e 70 2439 3.58 0.035
rror
O s g g
s - 13.66 4.34 2.61
CV (%)

s # NS
9 ¢

oy ) 50 Jloosl mda jo ls pee g o pixe il s 5

", *and *": Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 7- Mean comparisons of the effect of cultivar on some of physiological traits in
different bread wheat cultivars.

i 958 o3 oo g 1)1 S To>

(a3 T 3 Jolmo slonid S 5 |
Water soluble . .
. Maximum photochemical
Cultivars carbohydrates leaf Greenness efficiency of photosystem 11
(mg Glu/g DW)
Norstar 498 a 49.76 a 0.726 abc
Zarin 409 b 44.40 bed 0.727 ab
Pishgam 426 b 45.09b 0.717 abcd
Orum 412b 44.72 be 0.721 abcd
Sivand 319c¢c 42.47 de 0.711 bed
Alvand 418b 44.42 bed 0.732 a
Shahryar 392b 44.47 bed 0.727 ab
Bahar 309 cd 43.37 bede 0.706 cd
Parsi 310 cd 42.81 cde 0.705d
Baz 293 cd 39.69 f 0.712 abcd
Kavir 289 cd 42.18¢ 0.714 abcd
Pishtaz 260d 40.18f 0.704 d

25515 0 bl e glas 0 Jleiml mhans 10 (Sl yaesl bl aslie By slyls sla il (ygiw o 40
Means followed by the same letters in each column are not significantly different by Duncan's test at 5% probability level.
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Table 8- Mean comparisons of the effect of sampling times on some of physiological traits
in different bread wheat cultivars.

xSuses gy o 8 Jsbre o Sr S M g oloortsd QLIS Sl
Water soluble

Maximum photochemical

Sampling times (r(i?grbcc;)ru%grla:‘.)t\e/\s/) leaf Greenness efficiency of photosystem II
1% 499 a 41.40¢c 0.682 ¢
2nd 364 b 43.75b 0.725b
3t 221c 45.74 a 0.744 a

2505 0 bl e igles 10 Jleil mlans 10 (Sls g0l bl alie gy syls sloSilee (ygiw yo 40
(olo il 316l BN L g al 1o g (olo poge ;515D 21 L pgo al po wole 60 ,3Is) L L ol al po 25 T aiges > po
Means followed by the same letters in each column are not significantly different by Duncan's test at 5% probability level.
Sampling times: (1*) early of January, (2") early of February, (3"") early of March.
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Table 9- Simple correlation coefficients between growing degree days, grain yield and its
components in different bread wheat cultivars.

Traits GY TGW NGPS NSPM GDDF GDDM
GY 1
TGW 0.507 " 1
NGPS 0.528 " 0.915 ™ 1
NSPM 0.536 " 0.091 " 0.225 " 1
GDDF -0.857 ™ -0.212 ™ -0.265™ -0.396 ™ 1
GDDM -0.865™ -0.350 ™ -0.378 ™ -0.393™ 0.822 ™ 1

ns

oy Vg0 Jloiol mhaw 5o o gime g o s pd oS 4™ 57
S, b )l > 5L :GDDM (205 b ) > L5 :GDDF (x50 yio 0 alicws INSPM alws ;o «ils :NSPS wils 0 59 TGW cails o Slos GY
", *and ™ Not-significant and significant at 5% and 1% probability levels, respectively.
Grain yield (GY), Thousand grain weight (TGW), Number of grains per spike (NGPS), Number of spikes per m?> (NSPM), Growing degree days
to flowering (GDDF), Growing degree days to maturity (GDDM).
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Table 10- Simple correlation coefficients between physiological traits in different bread wheat
cultivars in the first and second sampling stages.

ol SrSagei glagle; ol o Jslrs (slauis S (S I pingid olantigd SIS j2STas
Traits Sampling times WSC Leaf greenness Fv/IFm
ol 5o Jglone slanss 1 1
WSC 2n
[FSE SV SO 1 0.896 ™ 1
Leaf greenness 2nd 0.931™
I s btz QS 2STas 1 0.802™ 0.709 1
Fv/Fm 2n 0.159 s 0.043 1

# % NS
¢

weyd ) g0 Jlaiol e )3 Jlo s g 5ld et S 47
(olo azisl gl Bt L pous al> 1o 5 (ole (poe ;315D 2D L pgo al> o (ole (60 ,31g) ISE L Jol al> po 25 puFaigas S j0
", “and *": Not-significant and significant at 5% and 1% probability levels, respectively.
Sampling times: (1%) early of January, (2") early of February.
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