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Evaluation of relationship between physiological and agronomic traits related to
salinity tolerance in bread wheat (7Triticum aestivum L.) genotypes
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Table 1. Name/Parentage of the bread wheat genotypes

RS P ot/
No. of Genotype Name/Parentage

1 Sistan (Check)

2 Mabhooti (Local cultivar)

3 Sorkhtokhm (Local cultivar)

4 Neishabour

5 Arg (Check)

6 Kavir

7 Bam (Check)

8 Roshan(Local cultivar)

9 Moghan3

10 Shiroodi

11 Ofogh (Check)

12 Sakha 8/Darab#2//1-66-22

13 1-66-22/3/Alvd//Aldan/Tas58

14 Desprez80/Rsh//1-66-22/Inia

15 1-66-22/Passarinho/3/Vee/Nac//1-66-22

16 Sissons/Pishtaz

17 W3918A/Jup//Gru90-201736/3/Moghan1/Falat

18 Mrn/Catbird

19 Gv/D630//Ald"s"/3/Azd/4/Rsh/5/Kauz/Stm

20 1-66-22/3/Kauz*2/Opata//Kauz

21 1-66-22/SNH.9

22 Atrak/3/Chen/Aeg.sq(Taus)/BCN CMBW98, Y5554

23 Kauz*2/Opata//Kauz/3/Sakha 8/4/TAM 200

24 Pishtaz/Karchia

25 Pishtaz/Karchia
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Table 2. Mean compasison of grain yield and physiological characteristics of bread wheat genotypes in normal condition (2012 and 2013)

No. DHE DMA SPAD, SPAD, PIH LPed LPen Spikl LFL WFL  FLA  NSSP TKW CT Na* K K'/Na*  RWC BY HI YLDy
1 148.1 191.8 50.7 50.0 93.8 42.8 20.5 9.4 18.1 1.38 18.7 48.7 45.8 23.8 0.120 1.81 17.57 91.9 18083  43.6 7869
2 1529  194.0 52.1 50.0 105.1 409 23.9 8.1 16.5 1.35 16.7 43.6 44.9 23.5 0.121 1.65 13.83 87.7 18772 330 6192
3 146.0  190.8 46.0 40.2 98.3 40.4 25.8 8.0 16.4 1.38 16.9 47.2 41.4 23.6 0.049 1.74 38.10 81.3 17844 372 6639
4 1483  191.6 532 51.0 89.5 40.9 19.9 8.2 16.2 1.30 15.8 43.6 42.5 22.9 0.081 1.78 23.00 90.0 18122  40.8 7397
5 148.0 192.8 50.7 48.5 91.7 41.2 20.8 9.4 16.4 1.20 14.8 47.7 44.7 23.0 0.061 1.65 28.02 91.1 16806  43.8 7400
6 149.1 1928 49.7 45.0 92.8 38.0 19.9 9.4 16.2 1.34 16.3 49.5 344 22.9 0.081 2.07 26.90 89.5 17606  40.1 7075
7 148.6  192.1 51.2 50.0 90.5 41.4 21.1 9.0 17.5 1.24 16.3 432 42.8 24.4 0.112 2.08 19.34 86.2 16317 43.0 7122
8 149.5 1918 54.1 543 104.5 44.6 26.2 8.8 16.2 1.37 16.6 423 46.7 23.9 0.103 2.22 21.97 84.5 18883  31.8 6013
9 146.5 187.8 52.1 47.7 89.2 36.6 17.6 9.2 18.1 1.14 15.5 55.8 39.4 243 0.171 2.08 12.94 90.5 13978 432 6241
10 1439 186.1 54.7 49.5 77.5 324 17.5 8.8 16.8 1.34 16.9 44.6 41.7 232 0.048 1.63 37.07 85.1 13600 444 6218

—_
—_

1512 1938 493 49.8 88.2 34.0 19.5 9.6 17.7 1.40 18.6 59.7 37.9 233 0.067 1.77 28.20 89.6 17817  40.1 7397
12 149.6  194.8 52.5 51.6 89.0 41.9 19.6 9.1 17.1 1.40 17.9 49.5 45.0 233 0.071 1.77 25.81 88.4 18217  41.1 7575
13 1464 191.1 55.1 51.5 90.6 42.0 21.2 10.0 18.4 1.28 17.6 40.3 48.8 23.6 0.071 1.94 28.60 89.7 18128 419 7608
14 1533 1958 52.9 51.4 94.2 41.0 20.6 10.4 16.4 1.58 19.5 44.0 39.5 23.5 0.101 2.40 2491 88.5 17972 402 7233
15 148.6  193.1 51.2 49.2 82.7 32.1 21.1 9.0 15.6 1.27 14.9 53.2 34.6 23.8 0.071 1.65 24.16 85.5 15128 442 6692
16 1519 194.1 54.2 50.2 90.0 29.6 19.6 8.5 16.1 1.34 16.2 43.6 42.4 232 0.072 1.61 23.43 88.8 13744 432 5911
17 1473 1915 53.5 51.2 87.3 34.9 17.3 9.5 16.3 1.14 14.0 39.5 42.7 22.8 0.071 1.53 21.91 88.3 14378  47.1 6768
18 149.6  192.8 513 49.0 91.5 42.7 20.2 9.4 16.8 1.37 17.4 46.8 45.7 22.9 0.071 2.07 30.05 92.8 16611 432 7172
19 148.0 194.0 54.1 51.2 92.2 42.1 19.9 9.8 17.3 1.42 18.5 44.4 45.1 23.5 0.081 2.12 26.85 89.5 16694 438 7178
20 148.3  193.6 54.4 52.6 92.7 40.3 22.5 9.4 17.2 1.22 15.8 42.7 44.5 234 0.065 2.34 36.76 87.0 17867 436 7728
21 148.6  194.1 533 51.2 93.0 41.8 21.0 9.6 17.1 1.32 17.0 46.3 48.2 23.8 0.066 2.10 32.49 853 17139 420 7327
22 149.6  193.8 53.5 52.0 89.4 40.1 19.6 9.1 17.2 1.35 17.4 423 46.4 23.5 0.082 2.41 29.95 93.0 16939 452 7617
23 150.3  194.0 52.9 50.6 89.5 40.1 19.6 8.6 16.9 1.23 15.5 46.5 47.0 23.5 0.063 2.62 42.89 89.6 16456 425 7000
24 1493 1935 532 49.5 92.5 40.9 223 8.5 17.8 1.28 17.1 48.5 48.1 23.1 0.061 1.94 32.39 904 18039 394 7111
25 148.6  193.1 54.9 52.0 90.9 38.0 19.8 9.1 17.5 1.30 17.0 433 45.6 23.1 0.085 1.96 23.44 86.3 17750 43.0 7706

Mean 1489  192.6 52.4 49.9 91.5 39.2 20.7 9.1 17.0 1.32 16.8 46.3 43.4 234 0.082 1.96 26.82 884 16916 41.6 7048
LSD5%  1.405 1.511 3.099 2.069 5.167 3.038 2781 0971 0.895 0.114 1.893 4.695 2.604 0989 0.034 1.718 10.71 3.9 0.628  4.154  0.646

SPAD,:SPAD in 16 days after )(_ s> dicw jl dn 555 19) J=55)S 6l 50 «(SPAD;:SPAD-heading)( s b)) b5 85" (¢l e ¢« DMA:Days to maturity) Su, b j5, «(DHE:Days to Heading) s 4w b 335,
&, Jdsb «L.Sp.:.Length of spike-cm)a:. J;b «L.Pen:Length of penultimate-cm)c_wsdt, J, b «(L.Ped:Length of peduncle-cm) i, J,b «(PLH:Plant height-cm) 4 ¢Ls,l «heading
Tkw:1000 kernel )eis i35 o35 «Nssp:No. seed spike™)aliw > il sl «FLA:Flag leaf area-cmz)(,.rH & 4 o «WFL:Width of flag leaf-cm) oo -, & - s = «LFL:Length of flag leaf-cm) = -
«(HI-%)esls , a5 «BY:Biological yield-kgha!) ¢34 5 Slas CRWC-%) s T (gl g2ee e(K+/Na+)ﬁ,u 4 oy o e(Kt%)‘..,Ag e(Na+-%)ﬁ.L~ «CT:Canopy temp.-"C) alS is, sl «weight-g

(Y1dy:Grain yield in non-stress condition-kg.ha’l)ﬁ O Ll s s 4ls 5 Slee

Yve
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Table 3. Mean compasison of grain yield and physiological characteristics of bread wheat genotypes in salinity stress condition (2012 and 2013)

(VRN Z8Y 5 IFRY —A7) ()58 25 Lol 55 00 S o 55 05 558 Dlio 5 @l 5 Shas 80k agln =¥ Ul

WAF Olews ) of o lais Ar.h-Lih A "":"_}'l‘ LSC‘)) r)l; Alqu"

No. DHE DMA  SPAD, SPAD, PLH LPed LPen Spikli LFL WFL FLA  NSSP TKW CT Na* K K'/Na* RWC BY HI YLDg
1 144.7 187.3 51.8 46.7 79.1 32.6 17.0 8.7 13.5 .11 113 429 442 32.1 0.139  1.57 12.37 85.7 12412 382 4763
2 150.5 192.8 54.1 48.5 86.5 31.1 16.3 7.2 15.9 1.17 139 423 40.7 323 0.169  1.58 9.98 80.6 14249 325 4619
3 141.3 188.8 41.7 332 83.6 30.5 18.2 6.7 14.1 1.03 10.8 44.8 40.1 31.9 0.126  1.36 12.26 753 12675  35.6 4562
4 144.2 188.3 50.4 48.4 74.7 30.6 15.0 7.6 14.2 121 129 40.4 39.8 32.1 0.119  2.08 18.40 85.4 11746  40.0 4732
5 145.5 189.2 50.4 47.1 71.0 32.6 16.3 7.9 13.6 1.13 114 45.5 40.8 32.1 0.121 1.88 16.10 85.4 12730  38.7 4962
6 145.0 189.3 46.8 40.1 79.8 34.8 15.6 9.1 16.3 1.28 156 47.6 31.4 323 0.134  1.69 12.49 82.2 12236 374 4635
7 143.8 188.3 52.0 49.4 78.1 32.7 17.3 8.1 13.6 1.05 10.7 41.6 422 320 0.122  1.78 15.89 87.7 11552 40.0 4833
8 146.8 190.3 55.1 54.2 90.9 39.8 16.8 7.9 15.3 1.39 159 413 44.4 31.9 0.113 1.59 14.80 80.9 14637  31.8 4663
9 144.2 186.5 47.1 35.9 79.8 27.3 15.7 7.9 15.5 1.19 138 50.3 35.7 33.0 0219 176 8.13 82.6 10230 339 3416
10 137.0 185.3 49.1 34.9 74.2 30.3 17.4 7.4 14.4 123 133 39.0 38.7 33.8 0.275 1.93 7.27 79.1 10509  33.6 3433
11 148.0 190.3 47.2 45.8 743 27.8 14.8 8.4 12.9 .16 112 56.9 36.8 323 0.156  1.67 11.03 84.8 12487  40.0 5008
12 145.0 189.3 49.9 47.5 76.9 322 14.9 8.1 15.9 .11 132 48.1 41.2 325 0.137  1.69 13.69 83.8 13285 355 4788
13 142.5 187.8 54.0 49.8 80.5 32.8 18.6 8.4 16.7 1.03 129 37.6 45.7 32.7 0.150  1.83 12.96 86.8 13280  40.0 5309
14 150.2 192.5 50.6 459 81.5 329 16.4 8.6 15.7 131 155 429 35.1 32.8 0.130 1l.64 13.53 84.2 10999 412 4568
15 145.3 188.0 47.8 44.5 67.0 27.0 16.1 7.0 13.6 1.05 10.7 50.5 31.8 329 0.188 1.65 9.17 82.4 9937 44.0 4417
16 149.2 190.2 49.6 42.5 60.0 28.1 14.4 6.4 12.4 134 124 40.7 40.3 332 0.262  1.61 6.71 78.2 9691 30.9 2986
17 140.7 187.3 48.9 43.8 76.4 31.2 15.6 7.4 11.7 099 8.6 35.8 39.6 332 0.190  1.49 8.32 82.7 10167  35.0 3612
18 145.5 189.5 50.5 46.7 80.5 33.8 15.9 8.0 154 1.27 146 433 43.9 33.0 0.185 1.84 10.15 84.6 12606  39.4 4993
19 144.7 189.7 55.8 49.2 77.0 325 15.5 8.2 14.3 1.16 125 429 42.1 33.1 0.184 194 10.97 84.5 12978 384 5011
20 144.5 189.2 53.3 49.0 80.2 33.0 17.9 7.5 14.5 1.14 124 41.0 423 333 0.171 1.59 14.47 83.6 12755 413 5317
21 145.2 192.3 53.1 50.7 76.3 34.7 16.5 8.3 16.2 123 15.0 44.1 44.8 329 0.185  2.07 12.79 83.0 13964  38.1 5314
22 145.7 189.3 55.1 51.1 76.9 329 15.5 9.3 14.1 1.07 113 40.1 44.4 329 0.172 1.94 12.89 86.7 12423 425 5322
23 146.3 189.0 52.0 48.6 77.8 342 16.6 9.1 16.6 1.18 147 422 45.0 333 0.178  2.03 12.06 86.1 12392 41.1 5106
24 146.0 190.0 53.1 48.9 81.2 35.9 17.1 10.1 16.4 1.19 146 45.1 45.0 32.7 0.163 1.95 15.70 85.7 13295  35.6 5312
25 144.5 188.7 55.3 51.5 76.1 32.5 16.3 8.2 17.1 120 144 40.2 41.4 33.7 0.171  2.00 18.00 86.3 13317  39.6 5517

Mean 145.0 189.2 51.0 46.2 77.6 32.1 16.3 8.1 14.8 1.17  13.0 435 40.7 32.7 0.166  1.77 12.40 83.5 12262 378 4688
LSD5% 1.256 1.424 3.775 5326 344 3.695 1722 1.081 1.157 0928 1.611 7.005 3.693 1.116 0.077 0.332 6.287 2344 1.553 4.780  0.648

SPAD,:SPAD in 16 days after )(_»s dbw 51t 555 19) J=bs IS (gl sime «(SPAD;:SPAD-heading)( s abiw ) J35 & (sl e « DMA:Days to maturity) ., b 55,4 DHE:Days to Heading) s aew b 55,
&, Jsb «L.Sp..Length of spike-cm)al:. sl «L.Pen:Length of penultimate-cm)c sty J,b«(L.Ped:Length of peduncle-cm) i, Js b «PLH:Plant height-cm) 45 gLl sheading
Tkw:1000 kernel )asls i3 o35 «Nssp:No. seed spike™ abi ;5 4l slis «FLA:Flag leaf area-crnz)ﬁ-ﬂ &£ b «WFL:Width of flag leaf-cm) o= -, & - s ¢ «(LFL:Length of flag leaf-cm)ozr
«(HI-%) e ss ; aslz «BY :Biological yield-kg.ha™) e 50 5 5 Shes «RWC-90) srei T (s smn K /N sk & bty o ¢K %) ks «N@™-%) s « CT:Canopy temp.-"C)alS ity sles s(weight-g
(Yldg:Grain yield in stress condition-kg.ha™)_zs Lyl 4 s 41> 5 Slee
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U =5 5 ;-5 (Salehi and Arzani , 2012)
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Sz 5 bl JQM_; Jsb 5 s T (gl g
sl b 5 (5558 Ll 53 () 35 50 p S
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Table 4. Descriptive statistics and variation rate for plant characteristics of bread wheat genotypes in normal and salinity stress condition (2012 and 2013)

U 05k Soss A5
Normal condition Salinity stress condition
S ety R N Y ety R Sl s
Plant characteristics S Slis Min Max Mean CV (%) Min Max Mean CV (%) Variation (%)

Days to heading b s, 1439 153.3 1489 1.41 137.0 150.5 145.0 1.97 2.65
Days to maturity Sy, 186.1 195.8  192.6 1.08 185.3 192.8 189.1 0.92 1.82
Plant height(cm ) § g5l 71.5 105.0 91.5 6.09 60.0 90.9 77.6 7.71 17.84
Grain.spike™ Al 53 &l 39.5 59.7 463 10.16 35.8 56.9 43.5 10.41 6.39
1000 grain weight(g) Gls 38 05 344 48.8 434 8.94 314 45.7 40.7 9.78 6.73
Length of peduncle(cm) ISy J b 29.6 446 392 9.77 27.0 39.8 32.1 8.77 21.99
Length of penultimate(cm) el sk 17.3 26.2 20.7 10.55 14.4 18.6 16.3 6.55 26.67
SPAD, (Heading) (2 d) Jb 5 IS (ol i 46.0 55.1 52.4 3.99 41.7 55.8 51.0 6.54 2.80
SPAD,(16 days after heading) ( asakiw dn 55,)8) b5 IS (ol s 40.2 54.3 49.9 5.44 332 54.2 46.2 11.42 8.18
Length of flag leaf(cm) oS dsb 15.6 18.4 17.0 4.26 11.7 17.1 14.8 9.71 14.56
Width of flag leaf(cm) PUSING Oy 1.14 1.58 1.32 7.20 0.99 1.39 1.17 8.72 12.82
Flag leaf area(cm?®) POSIENC. o 14.0 19.5 16.8 7.86 8.69 159 13.0 14.42 29.23
Canopy temp.(°C) A sy sl 22.8 244 234 1.78 31.9 33.8 32.77 1.68 -28.38
Length of spike(cm) Al J b 8.08 10.4 9.16 6.44 6.45 10.1 8.11 10.18 12.95
Na' (%) JUSIINC. SRPUR 0.048 0.171 0.082 32.93 0.113 0.275 0.166 24.70 -50.60
K'(%) JOSITRC. SO ) 1.53 2.62 1.96 14.82 1.36 2.08 1.77 10.90 10.84
K'/Na' s &5 sl S 12.94 42.89 26.82 27.22 6.71 18.40 12.40 25.33 116.29
Relative water content(%) s ST (Sl gimn 81.33 93.01 88.46 3.14 75.37 87.71 83.58 3.52 5.84
Harvest index(%) Sals  jastly 31.84 47.11 41.69 8.35 30.96 44 37.81 9.19 10.26
Biological yield(kg.ha™) i s, Ses 13600 18883 16916 9.31 9691 14637 12262 11.06 37.95
Grain yield(kg.ha™) 4l s See 5911 7869 7048 8.10 2986 5517 4688 14.16 50.34
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Table 5. Simple correlation coefficients between plant characteristics of wheat genotypes in salinity stress condition (d.f=23)

Plant

characteristics BY HI Nssp  Tkw PLH DMA  DHE LPed LPen  Spadl  Spad2 LFL WFL FLA CT L.Sp. Na* K* K7 Na* RWC YLDy
Yids 0757 0.61" 0.05™ 046 0.36™ 035  0.18™ 052  029® 0507  0.687  049% 017" 020" -0.19® 058" -0.59"  0.38 0.72" 0.62" 075"
By 1 -0.03™ -0.02™ 058"  0.637 049"  022® 068" 028" 051" 059" 0.56™  0.15™ 041" -035" 036™  -52" 017" 0.54" 0.19™  0.32™
HI 1 0.13"™  -0.05™  -0.15™  -0.01™  0.04™  -0.05™  0.11™ 0.3  0.33™ 0.06™  -0.37"  -0.18™  0.07™ 0.34™ 031" 032" 0.37" 0.64™ 072"
Nssp 1 0517 012" 0.15™  031™ 035" -033™  -047"  -0.24"™  -0.003™  0.04™  0.04™ -028™ 0.11™ -0.13"™ -0.13™  -0.01"  -0.04™ 0.02"
Tkw 1 0.28™ 0.1™  -0.05™ 054" 034 063" 057" 021" -0.08™  0.07 -0.01™ 026" -0.09™ 033" 0.31™ 032" 0.27™
PLH 1 021" 0.02* 0617 048 021  0.18™ 0.49"  0.08™ 04 -035™ 031 -0.50" -0.19" 0.29™ 0.02™  0.08™
DMA 1 0.817 032"  -0.19® 029 045 027" 04" 0.42° 022" 0.12"  -0.28™  -0.04™ 0.19™  -0.03* 0.01™
DHE 1 0.08™  -0.41" 026" 043" 0.15™ 044" 035"  -024™ 0.5 022"  -0.09™ 0.1 0.13™  -0.04™
L.Ped 1 033 0537 056" 048" 033" 0547 021" 0547 -046 0.2 0.51" 0.24™  0.18™
L.Pen 1 0.09"  -0.04™ 0.28™  -0.28"™  0.03™ -0.08™ 0.05™ -0.19" -0.11™ 0.21™  -0.04™ 0.1

Spadl 1 0.85" 0.34™  0.16™  0.29™ 02" 037"  -0.05™ 048 0.37" 0.55"  0.28™
Spad2 1 025" 0.08™  0.19™ -0.11™ 04" 0.4 0.37" 0.57" 0.66" 045
LFL 1 03™ 0817  0.14™ 048 -0.16™ 042 0.35™ 022" 0.17™
WFL 1 079" 0.11™ 0.05™ 0.5  0.17° -0.007" = -0.22™ -0.36™
FLA 1 0.12™ 037" -0.03"  0.35™ 0.20™  -0.003™ -0.12™
CT 1 0.05" 0797 035  -038™  0.000® -0.05™
L.Sp. 1 2032 047 0.4" 0.67" 0517
Na* 1 0.14  -0.75" 035 -0.46
K" 1 0.35™ 0.56" 031"
K7 Na* 1 054" 0.60"
RWC 1 0.73"

ns,* and **: Not significant, significant at 5% and 1% probability levels, respectively Lo y3 5 5 gy el s )3 s gme 5 Jls gme b 5w T 5T ens

SPAD,:SPAD in 16 days after )(_»s dicw 3l dn j55 1) J=d5 5 (6152 «(SPAD:SPAD-heading)(_»s i ) J-5,J5" ¢l 520 «DMA:Days to maturity) i, b 55,4 DHE:Days to Heading) s 4w b 33,
LFL:Length )os & b «(L.Sp.:Length of spike-cm)alew J b «(L.Pen:Length of penultimate-cm)c ..t Jsb «(L.Ped:Length of peduncle-cm) JSila, J b «PLH:Plant height-cm) « ¢l «heading
Ui s gles «(Tkw:1000 kernel weight-g)als ,i5» o35 «(Nssp:No. seed spike el ;s 4ils sl «(FLA:Flag leaf area-cmz)(,.rH & o «(WFL:Width of flag leaf-cm) o , &, oo «(of flag leaf-cm
Lyl s s ls 5, Ses «(HI-%)e 05, 25 Ls «(BY:Biological yield-kg.ha™') e 54 4 5 Slos CRWC-%) i ST (gl e e(K+/Na+)‘.J_J..~ 4 el S e(Kt%)v._.»Lg s(Nat%)ﬁJu «CT:Canopy temp.-"C) &

(Yldy:Grain yield in non-stress condition-kg.ha™) U5 Os Ll )3 4l 5 Sles (Yds:Grain yield in stress condition-kg.ha‘l)ﬁ

Yy
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Table 6. Stepwise regression analysis of grain yield with other characteristics of bread wheat genotypes in salinity stress condition

AL e O g S5yl A Ikl D S5 s Jesld mmsRE et ma R
Fixed variabels Sl e B) (Beta) Adjusted R? Partial adjusted R?
Intercept I 5 5,8 -4.382 - - -
Biological yield C P 0.338 0.689 ** 0.539 0.539
Harvest index Sdlsp asls 0.102 0.532 ** 0.954 0.415
Length of spike Al Jgb 0.092 0.114 ** 0.964 0.01
K'/Na* s & oty 0.043 0.201%* 0.971 0.007
Na' content ok O ke 2.118 0.132 ** 0.975 0.004
Width of flag leaf U S -0.466 -0.072 * 0.979 0.004
* and **:Significant at 5% and 1% probability levels, respectively 253 & iy e o 53 lsian g 4 F T 5K

5 O b 53 Slis le b 0L e lac g5 s > Shes o8 4 8 050 55 48 B Y Ut

Table 7. Stepwise regression analysis of grain yield with other characteristics of bread wheat genotypes in normal condition

TEIRCESN ISP S NN IR E T [ PR S YU I FAEFRE) (& o i R
Fixed variabels b e B) (Beta) Adjusted R? Partial Adjusted R?
Intercept I 51 oo -8.376 - -
Biological yield S5 5 Slas 0.429 1.184 ** 0.207 0.207
Harvest index Cils  jesls 0.181 1.104 ** 0.969 0.415
No. seed.spike™! Al ys 413 3lda 0.013 0.111 ** 0.982 0.01
**: Significant at 1% probability level Lo 3 & ezl o 53 Sl gae *F

ey
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Table 8. Eigen value, proportion and cumulative variance of extract factors of bread wheat

genotypes in salinity stress condition

b o3 polis bty ey s bl
Component  Eigen value  Variance (%) Cumulative variance (%)
Factorl 6.931 33.01 33.01
Factor2 3.41 14.48 47.49
Factor3 2.743 13.06 60.55
Factor4 2.488 11.85 72.4
Factor5 1.693 8.06 80.46
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Table 9. Component matrix and factor load of plant characteristics of bread wheat genotypes in five factors

obtained from factor analysis under salinity stress condition

Component Je\ YLD BY HI Nssp TKW PLH DMA DHE L.Ped L.Pen SPAD,
Factorl 0.729 0.19 0.823 0.148 0.157  -0.096 -0.019 0.062 0.139 -0.026 0.367
Factor2 0.459 0.59 0.047 0.165 0.136 0.647 0.314 0.174 0418 0.374 -0.075
Factor3 0.216 0434  -0.203 0.047 0.08 0.508 0.265 0.129 0.547 0.185 0.202
Factor4 0.283 0.449 -0.139 -0.781 0.842 0.220 0.143 -0.032 0.547 0.277 0.799
FactorS 0.045 0.139 -0.065 0.297  -0.091 -0.199 0.765 0.901 0.012 -0.673 0.245

Component = SPAD, LFL WFL FLA CT L.Sp K"™Na"* RWC Na" K
Factorl 0.531 0.281 -0.271 0.006 0.05 0.66 0.577 0.849 -0.343 0.643
Factor2 0.210 0.097 -0.2 -0.026  -0.849 0.133 0.510 0.015 -0.882 -0.435
Factor3 0.042 0.858 0.646 0.949 0.163 0.439 0.159  -0.047  0.0003 0.34
Factor4 0.645 0.09 0.013 0.046 0.145 0.061 0.235 0.226 0.019 0.231
Factor5 0.435 -0.058 0.505 0.257 0.167 0.005 0.026 0.059 -0.088 -0.008

Extraction Method: Principal Component Analysis

«SPAD;:SPAD-heading)( s> alow ) 25 85 ¢l e «DMA:Days to maturity) Su, b ;5,«DHE:Days to Heading) s i b s,

Jsb «PLH:Plant height-cm) «, gl «SPAD,:SPAD in 16 days after heading)(_ss diw I dn 555 V9) Jbs S (glgmee
Jsb «L.Sp.:Length of spike-cm)a J b «(L.Pen:Length of penultimate-cm)c..t, Jsb «(L.Ped:Length of peduncle-cm) Gty
sl «FLA Flag leaf area-cm’)os , <5, wlow « WFL:Width of flag leaf-cm) o> , < 5+ «LFL:Length of flag leaf-cm) s ; <5,
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Evaluation of relationship between physiological and agronomic traits related to
salinity tolerance in bread wheat (7Triticum aestivum L.) genotypes

Amini, A., ' R. Amirnia® and H. Gazvini’®

ABSTRACT

Amini, A., R. Amirnia and H. Gazvini. 2016. Evaluation of relationship between physiological and agronomic traits related
to salinity tolerance in bread wheat (Triticum aestivum L.) genotypes. Iranian Journal of Crop Sciences. 17(4): 329- 348.

(In Persian).

Effects of salinity on morpho-physiological traits of twenty-five hexaploid wheat genotypes (landraces,
commercial cultivars, promising breeding lines, and Arg, Bam, Ofogh and Sistan as checks), were studied. Bread
wheat genotypes were evaluated in randomized complete block design with three replications in each of the
environmental conditions (saline and non-saline conditions) at the research filed station of Birjand, Iran in 2012-
2014 cropping seasons. Combined analysis variance revealed significant differences among grnotypes for the
studied traits. In saline condition, the maximum grain yield (5517, 5322, 5317 kg.ha™) obtained in genotypes No.
25,22 and 20, respectively and in non saline condition the maximum grain yield (7869, 7728 and 7706 kg.ha™)
obtained in genotypes No. 1 (Sistan), 20 an 25, respectively. Results showed salinity led to decreased K'/Na"
ratio of flag leaf, grain yield, biological yield, flag leaf area, length of penultimate, length of peduncle, plant
height and increased Na' content of flag leaf and canopy temperature as compared with non-stress condintion. In
saline condition, grain yield was significantly and positively correlated with grain yield in non-stress, biological
yield (BY), K'/Na" ratio, chlorophyll content (SPAD), relative water content (RWC), harvest index (HI), length
of spike, length of peduncle, thousand grain weight (TGW), while it was negatively correlated with Na" content
of flag leaf. Stepwise regression analysis in saline condition showed BY, HI, K'/Na" ratio, Na" content of flag
leaf, length of spike and width of flag leaf justified the majority of grain yield variation and can be used for
indirect selection of grain yield. Factors analysis identified five factors which explained 80.46% of the total
variation. On the basis of these results, it is concluded that criteria such as BY, HI, K'/Na" ratio, Na” content of
flag leaf, length of spike, chlorophyll content, RWC and TGW could be considered as effective criteria for
selecting to improve grain yield in the national wheat breeding programs for tolerance to salinity stress.
Genotypes No. 25, 22, 20, 21, 24, 13 and 23 were determined as more tolerant genotypes even more than check

cultivars. These genotypes have salt tolerant parents shuch as: Karchia, Sakha8 and 1-66-22 in their pedigrees.

Keywords: Bread wheatand, Factor analysis, K'/Na' ratio, Relative water content and Salinity stress.
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