10.22092/sppj.2019.119269

% 9 Jlg #1034 dxe
1A Jlo o) ojlad FO-F Wl

Qb P isuam! S Y (S1) Ologas (S5 9 b (il 4 Jood (2b )

Evaluation of Cold Stress Tolerance and Some Agronomic Characteristics of
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Table 1. Monthly mean temperature and cumulative rainfall at the experimental site
during 2015-16 growing season

Month L

ol el o5l LY ool JosT “ 85

November December January February March  Aprii May  June

2015 2015 2016 2016 2016 2016 2016 2016
(1 8 sl b

S ) s 8.6 2.8 55 7.8 113 148 213 256
Temperature (°C)
(= ) b

Fet) Ak 57.0 27.9 14.7 11.2 24.6 51.6 12.6 0

Rainfall (mm)

5 el 53 0 kd g 06 pE tdurial (sla s Y AT 50 i =Y U
Table 2. Pedigree and code of studied bread wheat promising lines in this study

G)Lo.-: AN sle
oY ) el
Line . o Origin  Flowerin
No. Line code ;¥ pegi gree £ habit £
1 M-94-1(Parsi) Parsi * S
2 M-94-2 (Baharan) Bharan *E S
PASTOR//SITE/MO/3/CHEN/AEGILOPS SQUARROSA -
3 M-94-3 (Rakshan) (T AUS)/BCN/4/WBLLI S
4 M-94-4 PASTOR//SITE/MO/3/CHEN/AEGILOPS SQUARROSA - S
(TAUS)//BCN/4/WBLL1
5 M-94-5 PASTOR//SITE/MO/3/CHEN/AEGILOPS SQUARROSA - S
(TAUS)//BCN/4/WBLL1
6 M-94-6 Pishtaz/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow" * S
7 M-94-7 Pishtaz/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow" * S
8 M-94-8 1-66-22//Bow"s"/Crow"s"/3/Kavir/5/0mid/4/Bb/Kal//Ald/3/ * S
Y50E/3*Kal//Emu/6/Pishtaz
9 M-94-9 Spn/Mcd//Cama/3/Nzr/4/Passarinho/5/Y aco/2*Parus/6/Pishtaz * S
10 M-94-10 ATTILA/3/Vee/Nac//1-66-22/4/Flt/Tjn//Kavkaz * S
11 M-94-11 ATTILA/3/Vee/Nac//1-66-22/4/F1t/Tjn//Kavkaz * S
12 M-94-12 ATTILA/3/Vee/Nac//1-66-22/4/F1t/Tjn//Kavkaz * S
13 M-94-13 TEVEE-1/GRU90-207476//2*CHAMRAN * S
14 M-94-14 KAUZ/LUCO-M//PVN/STAR/3/Yaco/2*Parus/4/Pishtaz * S
15  M-94-15 FRNCLN/ROLFO07 ok S
16  M-94-16 MUU/KBIRD Hk S
17 M-94-17 ATTILA*2/PBW65*2/4/BOW/NKT//CBRD/3/CBRD ok S
18 M-94-18 D67.2/PARANA 66.270//AE.SQUARROSA . S
(320)/3/CUNNINGHAM/4/VORB
19  M-94-19 VORB/SOKOLL Hk S
20 M-94-20 KS85W663.42/MONARCA F2007//WBLL1*2/TUKURU ok S
21 C-94-1 (Orum) Oroum * F
22 C-94-2 (Zarea) Zarea Hokk \%%
23 C-94-3 (Mihan) Mihan * W
24 C-94-4 (Heydari) Heydari * F
25 C-94-5 Ji5418/Maras//Shark/F4105W2.1 ok F
26 C-94-6 Charger/OWL 85224*-3H-*O-*HOH//Alvd * w
27 C-94-7 Shark-1/3/Agri/Bjy//Vee/4/Shark/F4105W2.1 wokx W
28 C-94-8 Bluegil-2/Bucur//Sirena oAk W
29  C-949 0Or2071681 wokx W
30 C-94-10 4WON-IR-257/5/Ymh/Hys//Hys/Tur3055/3/Dga/4/Vpm/Mos * w
31  C-94- ll Ga961565-27-6/L.a95283Ca-78-1-2 * w
32 C-94-1 Ald"s"/Snb"s"//Zrn*2/3/Y aco/Parus//Parus * F
33 C-94- 13 Shark-1/3/Agri/Bjy//Vee/4/Shark/F4105W2.1 ok w
34 C94-14 Zarrin/Shiroodi/6/Zarrin/5/0Omid/4/Bb/Kal//Ald/3/Y 50E/Kal*3//Emu * w
35  C-94-15 Turkoaz *okk w
36 C-94-16 Gaspard/3/Ald/Snb//Zrn * W
*: Seed and Plant Improvement Institute, Iran S: Spring
*%*: International Maize and Wheat Improvement Center (CIMMYT) - Mexico F: Facultative
*#%%: International Winter Wheat Improvement Program IWWIP) - Turkey W: Winter
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Table 3. Analysis of variance for LT50 and some agronomic traits of bread wheat promising lines

Mean Squares  Sla o :50ke

a3 sles > Shas 5 Sas 03 i BERHE 0js el G sy G sy
LT bt oo 4l S B R <ls e Coils Al obs Al
df. LT50 Grain Biological Spike m™ Grain/spike 1000 Hrvestindex Daysto Days to
. . yield Grain (%) heading flowering
S.0.V. o e yield weight
Replication B 1 0.01™ 11.26" 3255 27222 1.39™ 3.38™ 46.7™ 1127 9.4™
Adjusted block b mmal SS 4 2.72™ 222" 48.03™ 9876™ 0.97™ 3.62™ 17.5" 23.8™ 1.2™
Line oY 35 27.04" 1.44° 222" 15647 16.96" 29.17 29.0™ 25.1™ 17.3"
Adjusted line ks moma Y 35 2632 1.34" 22.79™ 13503™ 15.18" 2797 30.4™ 26.5" 17.27
Error ibeTelasl 3] 3.70 0.72 18.21 4342 2.99 4.16 19.9 19.7 2.5
C.V.% O T N 21.1 8.6 13.8 14.2 3.5 4.2 14.0 2.5 1.7

*and™ : Significant at the 5% and 1% probability levels, respectively.

ns: Not- significant.
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Table 4. Mean comparison of LT50, grain yile_ld and biological yield of bread wheat promising
ines
o ylads &i‘}l.kf Lo 4y Jomsi glos AS\::)QL.& o&;)xg,iw oele
O.:V (:\Jf&:}b&);) ()&A):r;}l;) ()LZQA)A(:J?}L;) (’/.);J:\:iz
Line Line code LT50 Grain yield Biological yield Harvest
No. (°C) (kgha™) (kgha") Index (%)
1 M-94-1(Parsi) -6.0efgh 9689abc 35985abcd 26de
2 M-94-2 (Baharan) -6.5d-h 9011abc 29508d-j 35a-e
3 M-94-3 (Rakhshan) -4.5gh 10714ab 31401b-j 34a-e
4 M-94-4 -3.0h 10262abc 27693e-j 36a-e
5 M-94-5 -8.5a-h 10351abce 35933abcd 30a-e
6 M-94-6 -10.0a-g 10633abc 32701a-h 33a-e
7 M-94-7 -12.0a-e 10289abc 37401ab 27b-e
8 M-94-8 -5.0fgh 9982abc 33579a-f 29a-e
9 M-94-9 -6.0efgh 9771abc 30548c-j 32a-e
10 M-94-10 -3.0h 9867abc 25889ij 37a-d
11 M-94-11 -5.0fgh 10737ab 29393d-j 35a-e
12 M-94-12 -5.5efgh 11230a 31765a- 34a-e
13 M-94-13 -9.5a-h 9797abc 25379j 37a-d
14 M-94-14 -4.5gh 9387abc 28699¢-j 32a-e
15 M-94-15 -5.5efgh 10202abc 38168a 27cde
16  M-94-16 -6.5d-h 8882abc 26819ghij 33a-e
17 M-94-17 -8.5a-h 10971ab 33598a-f 35a-e
18 M-94-18 -10.0a-g 9602abc 33759a-e 28a-e
19 M-94-19 -7.5¢c-h 9768abc 29196e-j 33a-e
20 M-94-20 -5.0fgh 8933abc 31916a-j 29a-e
21 C-94-1 (Orum) -11.5a-f 8923abc 31286a-i 28a-e
22 C-94-2 (Zarea) -13.0bcd 10054abc 30381cj 34a-e
23 C-94-3 (Mihan) -12.0a-e 8844abc 36846abc 25e
24 C-94-4 (Heydari) -9.5a-h 10914ab 28511e-j 38a
25 C-94-5 -14.0abc 9508abc 29001e-j 33a-e
26  C-94-6 -8.0b-h 9057abc 32059a-j 29a-e
27 C-94-7 -14.5ab 10354abc 30051d-j 34a-e
28 C-94-8 -10.5a-g 9712abc 28029e-j 35a-e
29 C-949 -8.5a-h 8296bc 32993a-g 25e
30 C-94-10 -12.0a-e 10124abc 26010hij 38a
31 C-94-11 -15.0a 7754c 27936e-j 30a-e
32 C-9%4-12 -13.0bcd 11281a 31168b-j 37a-d
33 C-94-13 -15.0a 10042abc 26869f-j 38ab
34 C-94-14 -13.0abcd 11246a 33443a-g 34a-e
35 C-94-15 -13.0abcd 9805abc 29020e-j 33a-e
36  C-94-16 -14.0abc 9327abc 31653a-j 30a-e

2 ls g s ez pelas ) OSSls (glatals dimr 09031 il d2Bl oo S 2hia Co o SG il (5113 457 O st a3 ¢ o la e

Means, in each column, followed by at least one letter in common letter are not significantly different at
the 1% probability level- using Duncan’s Multiple Range Test.
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Table 5. Mean comparison of yield compoments and phenological characteristics of
bread wheat promising lines

oYolks YU BTYe3T) b sl PHERRP G5y G5y
(¢,5) &l F S i o > b A
Line No. Line code 1000 grain Spike/m* Grain/spike Days to Days to
weight (g) heading flowering
1 M-94-1(Parsi) 44.1abcd 813b-f 26.4c-i 176a 182bcd
2 M-94-2 (Baharan) 45.7ab 742ef 25.5d-1 175a 180cd
3 M-94-3 (Rakshan)  45.8ab 746ef 26.6¢-1 176a 182bcd
4 M-94-4 38.2c-h 827a-f 29.5a-g 175a 182bcd
5 M-94-5 46.4a 800def 24.5e-i 176a 181bcd
6 M-94-6 39.0b-h 948a-e 25.4e-i 179a 183bc
7 M-94-7 37.2d-h 899a-f 30.1a-f 182a 186abc
8 M-94-8 41.9a-f 1038abc 23.5ghi 180a 184abc
9 M-94-9 44.7abc 782def 28.2a-1 176a 181bcd
10 M-94-10 42a-f 925a-e 23.4ghi 180a 184abc
11 M-94-11 42.6a-e 987abcd 23.5ghi 178a 183abc
12 M-94-12 43 .9abcd 913a-f 25.1e-i 181a 185ab
13 M-94-13 37.2d-h 952a-e 24.5e-i 173a 178d
14 M-94-14 42.7a-e 844a-f 25.6d-i 180a 184bc
15 M-94-15 43.7a-e 1040ab 23.2hi 174a 180cd
16 M-94-16 39.1b-h 898a-f 26.1d-i 174a 181bcd
17 M-94-17 42.5a-¢ 935a-e 27.1b-i 176a 182bcd
18 M-94-18 44.2abcd 898a-f 24.5e-i 178a 183bc
19 M-94-19 39.1b-h 856a-f 28.2a-i 179a 185abc
20 M-94-20 42.5a-e 869a-f 24.1fghi 176a 180cd
21 C.94-1 (Orum) 33.5gh 956a-¢ 27.5a-i 181a 185bc
22 (942 (Zarea) 39.7a-h 887a-f 26.0d-i 183a 188ab
23 C-94-3 (Mihan) 38.3c-h 827a-f 29.0a-h 181a 185abc
24 C-94-4 (Hydari) 39.0b-h 906a-f 27.2b-i 180a 185abc
25 C-94-5 40.3a-g 809cdef 29.1a-h 182a 185abc
26 C-94-6 37.3d-h 758ef 32.5ab 183a 188ab
27 C.947 34.0gh 926a-f 31.5abed  182a 185abc
28 C-94-8 32.9h 953a-e 29.6a-g 182a 185abc
29 C-94-9 33.8gh 759def 31.9abc 183a 189ab
30 C-94-10 39.2b-h 893a-f 27.5a- 182a 185abc
31 C-94-11 36.7efgh 907a-f 22.3i 178a 182bcd
32 C-94-12 38.3c-h 853a-f 30.5a-¢ 183a 187ab
33 C-94-13 38.1c-h 877a-f 28.9a-h 183a 188ab
34 C-94-14 37.7¢-h 821a-f 32.7a 181a 185abc
35 C-94-15 35.1fgh 1046a 34.3e-i 184a 190a
36 C-94-16 45.8ab 700f 30.5a-¢ 181a 185abc

2 ls g DY ez elas ) OSSls (glatals dimr 09031 bl 2Bl o S 2hia (o SO Pl (5115 457 O st a3 ¢ bl
Means, in each column, followed by at least one letter in common are not significantly different at the 1%
probability level- using Duncan’s Multiple Range Test.
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Table 6. Correlation coefficients between yield compoments, agronomic and phenological characteristics of bread wheat promising lines

Characteristic Cond g 1 2 3 4 5 6 7 8 9 10 11

LT50 (1) Ml s Jos 1

Grain yield (2) M wlss See 0,078 1

Biological yield (3) (™) (S5hsm S 20,0427 0.113™

1000 grain weight (4) (B &ls 552055 -0.506" 0.095™ 0.263™

Spike m™ (5) ©) ppfe o diwslis0.010"  0.415 -0.070"  -0306™ 1

Grain spike™ (6) (8) dlew 3 ailsslds 04357 04747 -0.018™ -0.498%* -0.102™

Spike weight (7) V) aew a3y 0.044™  -0.075™ 0.408" -0.348" 0793  0.125™

Flag leaf length (8) W oz S pdb 0.298™  0.004™ 0.158™ 0.232"™ -0.084™  0.063™ 0172 1

Flag leaf width (9) Oz Enee 0241 0237 0.058"™ 0.028™ -0.094™  0.017™ -0.104™ 0.557" 1

Days to fowlering (10) (V) AW 65s, 03497 -0.108™ -0.012"™ -0.392" 0.045™ 0575 -0.018™ 0.223™ 0.080™ 1

Plant height (11) Vel els,l  0.186™ 0348 0.021™ 0.214™ 0.091™  0.072™ -0.040™ 0.086™  -0.188™  0.048™ 1
.M):&)@JL@}|C}4¢):)|:&;’M%J54{:**3*

Dls gme & NS

“and™ : Significant at the 5% and 1% probability levels, respectively.

ns: Not- significant.
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