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Evaluation of Genetic Variation in Spring Bread Wheat Genotypes to Salinity in
the North of Golestan Province
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Table 1. Pedigree of spring bread wheat genotypes

No. Pedigree No. Pedigree
L N.80.10 g WBLLI*2/KUKUNA
s NBLIS 39 CARIKAL/BBI3INACIVEEPINIZ-TUI/SIMILAN
3 CBRD/TUKURU/TUKURU 4  BABAX/JATTILA/3*BCN/3/PASTOR
4 HPL76L/SWB9-5124%2/FASAN 41 HPOITAN/VEE/3/2*PGO/4IMILAN/S/SSERIL
5 TILHITNMU 4> MILAN/S87230//HUITES
6  BONASA/BAVI2/RAUON 43 MILAN/SB7Z30/BABAX
7 URES/BOW//OPATA/3/ELVIRA/4/SITE/MO/3... 44 MILAN/SB72Z30//BABAX
& TNMU/MESIA 45 ATTILA/3*BCN*2//BAVE2
9 PANDION 45 URESIKAUZI/2*PASTOR
10 MERUA/TURACO/CHIL/3/TAJAN 47  PASTOR/Z*TOBA97
11 VEE/KOEL/WEAVER/3/INING8201/4... 4g  KAUZIPASTOR//BAVI2/RAYON
12 PICUS/TODY//SHANGHAISE249/3/Y ANGS7-158 49  DUCULA/KAUZIGIPSN/BOWIA/MAYANACIS...
13 ALDAN/CIANOG7//PASTOR 50  SIRKKU/FINSI
14 ALDAN/CIANOS7/PASTOR 51  METSO/3/CROC_L/AE.SQUARROSA (213)/PGO
15  ALDAN/CIANOG7/PASTOR 52 WBLLL/FRET2//PASTOR
16 ALDAN/CIANOG7//PASTOR 53 FRETZTUKURUIFRET2
17 MILAN/OWI 85256 s,  PASTOR/TODY/BAU/3/PASTOR
18 SHA7/HAHN"S"2/PRL"S"/ATTILA/KAUZ 55  AM200/TUIMILAN/KAUZIS/BABAX
19 GASCOGNE/MILAN/3/SHAT/HAHN"S"*2/PRL"s" 56  RLB043/4*"NAC/PASTOR/3/PFAU/BOWIIVEE#I
20 CATBIRD/NING820L/4/BLODAN/3/BB/7C*2//... 57  PASTOR/BAV92/3/BIY/COC/PRLIBOW
sl Kavir sg  SIRKKU/4IPASTOR/3IKAUZ*2/0PATA/KAUZ
» Koohdasht 5o VEEPINI2*TUI3/SKAUZ*2ISRMA
o3 ALDAN/3/CHEN/AE.SQUARROSA(TAUS)/... g0 CHILCHUMIS/MILAN
o4 TABASITAJAN g1 JUPIZPIICOCI3/PVNIAITNMU/SI TNMU/6/CBRD
o5 TABASITAJAN g2 WBLLI*2/TUKURU
s MILAN/SHAT/NING8201/3/CATBIRD g3 BABAX/LRA2/BABAX/3/BABAX/LRAZI/BABAX
o7 MILAN/SB7230//HUITES 2 MILAN/SB7230//BABAX
g MILAN/SB7230//BABAX o5 ATTILA/3*BCN/BAVO2/3TILHI
,9  BAVG2/PRINIA/TAM200/PRL g5 TILHIPASTOR
0 SITEIMO/MILAN/3/PBW343 g7 BL2064//SWBO-5124*2/FASAN/3/TILHI
a1 KAUZ/ALTAR B4/AOSI3IMILANIKAUZIAHUITES s OASISISKAUZI/4*BCN/3/2*PASTOR
s»  KAUZ/ALTAR 84/AOS/3/PASTOR/AITILHI 69 WBLLI*2/BRAMBLING
a3 CALINH//HS67.7L/3/SERIA/CALINHIL... 7o BABAX/LRAZIBABAX*2/3VIVITSI
a4 OASISISKAUZ//4*BCN*2/3/PASTOR ;1 WAXWING*2/KIRITATI
a5 WBLLI*2TUKURU 45 WBLL1*2/BRAMBLING
36 BABAXIPASTOR/3IKAUZ*2IYACO/KAUZ 13 SKAUZ/BAVO
47 JUPIZPIICOC/3/PVN/AITNMU/S/TNMU/6/CBRD 14 LUCOMIKAUZILUCO-M3/2*PRINIA
S MILAN/ATTILA/ATTILA-4Y 95 H9433/PARU/PASTOR
76 9  CROC 1/AE.SQARROSA(205)/KAUZ/3/DUCULA
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Table 1. Continued Y Jsde sl
No.  Pedigree No.  Pedigree
77 MOGAN 97 CAR//IKAL/BB/3/NAC/4/VEE/PIN//2*TUI/S/MILAN
78 TOB/ERA//TOB/CNO 67/3/PLO/4/VEE #5/5/KAUZ... 98 BAV92/PRINIA//TAM200/PRL
79 NANJING 82149/KAUZ/3/PFAU/SERI//BOW (DH) 99 SIRKKU/FINSI
80 MILAN CM75118//KA CM 75118/K1/3/TAJAN (DH) 100  JIMAI36/3/0ASIS/SKAUZ//4*BCN/4/89ZHONG2
81 SITE/MO//MILAN CMSS93B00579S-4Y-010M-010Y-... 101  PASTOR/FINSI
82 VORONA/CNO79//KAUZ/3/MILAN 102  HP1761//SW89-5124*2/FASAN
83 SERI*3//RL6010/4*YR/3/PASTOR/4/BAV92 103  SUNSU/PBW343
84 PASTOR/3/VORONA/CNO79//KAUZ 104  SWB89.3243/PRINIA/4/PRINIA/WEAVER//...
85 SITE/MO/4/NAC/TH.AC//3*PVN/3/MIRLO/BUC 105  OASIS/5*BORLI5//SIRKKU/3/CHIBIA
86 CMHB82A.1294/2*KAUZ//IMUNIA/CHTO/3/MILAN 106  SW89.2089/BAKHTAWAR94//SW89.3243
87 CMHB82A.1294/2*KAUZ//MUNIA/CHTO/3/MILAN 107  PF74354//LD/ALD/4/2*BR12*2/3/JUP/I...
88 TNMU/6/CEP80111/CEP81165/5/MRNG/4/... 108  SHA 7//[HAHN"S"*2/PRL"S"/3/ATRAK
89 SW89-5124*2/FASAN 109  SHA 7//[HAHN"S"*2/PRL"S"/3/VEE/NAC
90 ALD/CEP75630//CEP75234/PT7219/3/... 110  NANJING2149/KAUZ/4/JUP/ALD"S"/IKIT"S"/3/...
91 PGO/SERI//BAU/3/DUCULA 111  PASTOR//NANJING92149/KAUZ/3/PASTOR
92 MILAN/NOBO//PASTOR 112 BERSEE/3/AZD/VEE"S"//[SERI82/ROSH/4/...
93 TNMU/PASTOR 113 MILAN CM75118/KA CM75118/K L/ITAJAN
94 ALD/COC//URES/3/TNMU/4/PRINIA 114  SABUF/7/ALTAR 84/AE.SQUARROSA (224)//...

oL (‘““f GBS 55 43 oS Slis ¢l o s Glro, T Y Jour
Table 2. Description statistics for different traits in bread wheat genotypes

ol haedlpl Bl e adds Sl cays
Traits <o Mean StdDev Min Max  Range CV (%)
Days to maturity 83 1570 25 1500 161.0 11.0 1.65
Days to heading @l Us) 08,0 3.2 1040 1160 120 3.00
Plant height sweldl 810 5.3 670 940 27.3 6.63
Grain mield (non-saline) g9 et lulpl jo 0 Slae 54 0.3 4.1 6.1 1.9 7.23
Spike length o Jsbo 95 0.7 70 117 47 7.94
Peduncle length Sk sk 330 2.9 263 407 144 8.73
Spikelet no./spike b o azliw s 960 16 130 270 140 10.07
Grain yield (saline) oo Ll jo 0 Slae 4.3 05 1.3 56 43 13.24
Grain no./spike e o ailb sl g6 4.9 263 483 220 13.37
Spike weight abeis 03 1.9 0.2 13 27 14 14.10
1000 grain weight “bleoi 4009 6.2 280 577 297 15.30
Grain weight/spike Al yo als (59 15 0.3 1.0 20 1.0 20.60
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Monthly total rainfall
—¢— Average of minimum temperature

=—=— Average of maximum temperature
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Fig.1. Average of minimum and maximum temperature and monthly total rainfall
during growing season of 2008-09 in non- saline (a) and saline (b) environments
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Fig. 3. Grain yield and frequency of genotypes group in non-saline condition in each
cluster group
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Table 3. Cluster group and frequency of genotypes in each group based on agronomic characteristics

Plant height. Peduncle length. Spike length. Spike weight. Spikelet no./ spike  Grain no./spike Grain 1000 grain Days to heading
weight/Spike weight.
Group ~ cm  Frequency  cm  Frequency  cm  Frequency g Frequency no. Frequency  no.  Frequency g Frequency g Frequency  day  Frequency
(%) (%) (%) (%) (%) (%) (%) (%) (%)

1 69.9 4.39 27.8 53 7.0 0.9 1.3 7.0 13.8 7.9 28.3 11.4 1.0 12.3 30.3 5.3 104.0 16.7
2 74.5 11.4 30.7 17.5 8.6 15.8 1.7 18.4 14.5 7.9 324 14.9 1.3 34.2 34.8 24.6 105.5 36.8
3 77.0 14.0 319 12.3 9.0 16.7 2.0 49.1 15.1 13.1 35.1 211 15 0.9 39.1 26.3 107.0 5.3
4 79.0 11.4 33.2 19.3 9.3 10.5 2.3 24.6 15.8 16.7 38.1 29.8 1.7 36.8 43.6 21.9 111.0 34.2
5 81.3 18.4 34.6 14.9 9.7 18.4 2.7 0.9 16.5 23.7 41.2 105 1.8 0.9 48.6 16.7 113.0 5.3
6 83.9 19.3 36.1 15.8 10.0 18.4 17.1 16.7 44.1 8.8 2.0 14.9 54.7 5.3 116.0 18
7 17.8

86.5 7.9 38.2 12.3 105 14.9 7.9 475 35
8 18.8

88.8 8.8 40.0 2.6 11.4 4.4 5.3 28.3 11.4
9 92.6 4.4 27.0 0.9
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Table 4. Simple correlation coefficients among traits of wheat genotypes in saline condition (df = 112)

€)) ) 3) (4) ) (6) ) (8) 9 (10 (11) (12)
(2 0.401™
(3) 0.214" 0.337"
(4) 0.162™ 0.160" 0.182"
(5) 0.196" 0.278™ 0.003"™ 0.199"
(6) 0.079™ 0.035"™ 0.036" 0.184" 0.300™
(7) 0.183™ 0.239" 0.122" 0.253"  0.481" 0478
(8) 0.213" 0.197" 0.086" 0.266~ 0475~  0.209" 0.557"
(9 0.131™ 0.127™ 0.037"™ 0.060™  0.234" -0.165™ -0.097™  0.709"
(10) 0.030™ 0.214" 0.298™  -0.001™ -0.030™ 0.126™  0.144™ -0.035™ -0.088™
(11) 0.405™ 0.297" 0.372" 03357  0.144™ 02777 0.2807  0.146™ -0.063™ 0.411™
(12) 0.336" 0.300™ 0.130" 0.117™  0.342™ -0.080™  0.227" 03767  0.3177  0.096™ 0.265"
(13) 0.295™ 0.022" -0.003" 0.27" 0.146™  0.095™  0.079™  0.153™ 0.038™ -0.681" 0.387"  0.119™

Aoy ) ).w,mJu,.tclw,;)u@m},u@“x;%;;q**:j*‘ns

ns, * and **: Not-significant, significant at 5% and 1% of probability levels, respectively.

¢ails H13m 055 (9) ¢ aliw 55 wls 035 :(8) taliw 55 wls sl (7)) taliw 55 aliws 31w {6) taliww 035 (5) taliws I 5b (4) ¢ JSSIy Jsb 1(3) 40l a3 (2) 58 Ll i s 5 Shee o(1)

13 Oy 0555 :(13) 58,8 55 3 Slas :((12) ¢ Saws b 55, (11) ¢ asdzn b 55, :(10)
(1): Grain yield (saline); (2): Plant height; (3): Peduncle length; (4): Spike length; (5): Spike weight; (6): Spikelet no./spike; (7): Grain no./spike;
(8): Grain weight /spike; (9): 1000 grain weight; (10): Days to heading; (11): Days to maturity; (12): Grain yield (non saline); (13): Grain filling
period.
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Table 5. The results of principal component analysis for different agronomic traits of
wheat genotypes in saline condition

Traits olie  PCA1  PCA2 PCA3 PCA4
Grain yield (nonsaline) 09 e llys poSlee 0306 -0.161 0.303 -0.139
Grain yield (saline) see ks oo Slee 0304 0.118 0.233 -0.565
Plant height e, 0.311 0.135 0.266 -0.201
Peduncle length Sy Jgb 0.224 0.331 0.283 0.278
Spike length alew Job 0254  0.040 -0.166 -0.125
Spike weight alow s 0338 -0.248  -0.215 -0.112
Spikelet no./spike s s axlow sl 0.215 0.135 -0.565 0.071
Grain number/spike alow s alsolass 0.363  -0.002 -0.419 0.050
Grain weight/spike alow s ald 39 0380 -0.416  -0.047  0.289
1000 grain weight als J» 59 0.184  -0.496 0.340  0.337
Days to heading 2o aaw by,  0.153 0.434 0.117  0.558
Days to maturity S,y B39, 0.330 0.380 0.050 -0.020
Eigen value oing polie  3.417 1.869 1.551 0.983
Variance% obyly sy 28,47 15.58 12.92 8.19

Cumulative variance % oS pibyly ae o 28.47 44.05 56.97 65.17

solanas dil S 85 e e Ol )
;3 5 (Dehghan et al., 2011) ol,L s
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Fig. 4. Triplot analysis of 114 genotypes of wheat based on three principle components
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Fig. 5. Grouping of 114 genotypes of wheat based on measured traits by Wards method
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ool 06 ¢S Slae 55 53 (S5 55 k)

o3b b 5 o sh dame 53,8 53 oS Wla K
VY ¥A Glacs 55 5 il VL s Shes
iy Joses 53 531y 5, Shes Ol oo 5V

(5 IS8

Sl Geios il gl bl 5 (IS 55k 4

o 03 sl 0l s TV Jsd o 5 0l

AL hyls &S 0y, 8 1S (glrey 5
Oyt b 5 s5b Ll 18 555 Shas Ol
ab b 55 s gad g alie 055 5 Jsb gl
S5 olaaa 55 Y 0,5 434S sls olas

a6 F" ' ' ' ' ' = Cluster
[ - = = 1 = 1
r ] 2
5 - w ° :.- "E’o&: - : 3
[ = + ™y - ]
E o Ty - e + 4
r = - + .rwﬁfh*""; - 5
[ xrEoq . * ]
El: * N A AT % 1: -ﬁ,v
.c__:s [ " P X ] g
= [ ]
L 3L i g
% [ 1 =~ 10
2 X 1 = 11
> 2k . 1z
'S [ 1« Centroids
o - ]
r -
o [ 1 I 1 1 I 1]
4.1 4.5 49 53 a7 6.1 6.5

Grain yield (non saline)

),;,,azi\,;ﬁ;ﬁw,,qu\,;,wﬁwwu\ﬁ,uwkgm}fa,bp,uﬂ-?J.(.:
Fig. 6. Biplot of cluster group based on grain yield in saline and non saline condition
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Table 6. Genotypes number in each cluster group

Cluster Genotypes no.
1 1 12 29 30 38 49 56 70 72 105 114
2 2 6 19 27 34 39 40 42 45 79 82 83 97
3 3 5 20 24 35 65 75 92
4 4 31 33 37 43 53 61 66 76 77 85 86 87
5 6 7 10 15 41 48 50 51 52 57 58 60
6 8 18 23 25 26 54 63 73 90 94 95 96 99
7 9 13 36 44 59 80 81 84 88 113
8 11 28 64 67 68 74 78 89 98 101 102 104 106 107 108 109
9 14 46 47 55
10 17 32 62 71 91 93 100 103 110 112
11 69
12 111 21 22

For pedigree of genotypes see Tabe 1
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Table 7. Mean comparison of traits based on clusters group of wheat genotypes

Cluster 1 2 3 4 5 6 7 8 9 10 11 12
Grain yield (saline) 9 sl s o o Sles 4.97a 4.61abc 4.44abcd 4.36abcd 4.62ab 4.18abcd 4.51abcd 3.99cd 4.99a 4.04bcd 1.36d 3.84c
Grain yield (non saline) 255 e Laalyd 53 0 Sles 5.89a 5.64abc 5.41bcd 5.36bcd 5.61abc 4.86d 5.38bcd 5.22bcd 5.79ab 5.45abcd 5.66abc 5.09cd
1000grain weight <o ol 49.80a 38.78bc 39.88abc  34.57c 4803a  358lc 37.87bc 4522ab  40.08abc  39.46bc 42.00ab  37-40bc
Peduncle weight ISy Jsb 34.98abc 35.99ab 32.38bc 32.12bc 34.95abc  34.84abc 33.53abc 31.31c 37.60a 31.30c 36.00ab 37.70a
Plant height es)l 84.05a 83.12a 78.25ab 81.48ab 82.23a 77.80ab 82.28a 77.50ab 91.08a 82.54a 75.30b 80.93ab
Day to heading oo e b5, 107.82cde 109.31bcd 106.50de 106.46ab 111.92ab  109.85bc 111.50ab 105.75e 113.50ab 108.70bcde  116.00a 106.00de
Spike length b Jsb10.58a 9.06¢c 9.06¢c 9.85de 9.57bc 9.55bc 10.17ab 9.22c 9.28¢c 9.21c 9.70bc 10.30ab
Spike weight abes 09 2.25a 2.10ab 1.50c 2.02abc 1.82bc 1.72bc 2.18ab 2.04abc 2.15ab 2.00abc 1.70bc 1.93abc
Spikelet no./ spike bt o azlaw sl 16.13hed 15.97bcd 14.54de 17.04bc 16.00bcd  15.62cd 17.82b 16.44bcd  17.65b 15.20cde 13.70e 19.57a
b ;o ails 039 37.15ab 37.36ab 28.70c 39.58a 36.03abc  33.60abc 43.83a 37.21ab 43.75a 32.24abc 31.70bc 36.60ab

Seed weight /spike

WAF Jl oY ojled Fe—) dle " 309 9 Jlgb (80154 Alxe”

Al (g5l gme D glE Lp )5 0 Jlez| c]a.»)A ;,Qb Slazals L O g0 3T el sl oS i O G ehyls Sl c\fog_bsu:il._.a sy A s
Means in each row, followed by at least one letter in common are not significantly different at the 5% probability level, using Duncan’s multiple range test.
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