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Study on Grain Yield Stability and Adaptability of Winter Wheat
Genotypes Using Different Stability Indices Under Terminal Drought Stress
Conditions
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Table 1. Pedigrees of new bread wheat lines/cultivars studied under both terminal

drought stress and normal irrigation conditions

No. Genotype Pedigree
1 C-D-5501 Appolo/90 zhong 87
2 C-D-5502 Mv17/Zrn
3 C-D-5503 NVd/Gaspard
4 C-D-5504 Zrn/Bkt/90Zhong87
5 C-D-5505 Viking/5/Gds/4/Anza/3/Pi/Nar/Hys/6/Spn/Mcd// ..
6 C-D-5506 Viking/5/Gds/4/Anza/3/Pi/Nar//Hys/6/Spn/Mcd// ..
7 C-D-5507 Aghbougda/90Zhong87/4/Spn/Mcd//Cama/3/Nzr
8 C-D-5508 Bkt/90-Zhong 87
9 C-D-5509 Bkt/90-Zhong 87
10 C-D-5510 Alvd/90-Zhong 87
11 C-D-5511 Apollo/Alvd/4/Spn/Mcd//Cama/3/Nzr
12 C-D-5512 Mv17/Bcn88
13 C-D-5513 SARDARI-HD39/6/SN64//SKE/2* ANE/3/SX/4/BEZ/5/SERI
14 C-D-5514 SARDARI-HD39/6/SN64//SKE/2* ANE/3/SX/4/BEZ/5/SERI
15 C-D-5515 SABALAN/4/VRZ/3/OR F1. 148/TD//BLO
16 C-D-5516 ATAY/GALVEZS87
17 C-D-5517 LFN/STDY//LOV24(ES84-24)/5/CA8055/4/ROMTAST...
18 C-D-5518 PYN/BAU/3/AGRI/BJY//VEE
19 C-D-5519 Toos (Check)
20 C-D-5520 Cross Shahi (Check)
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Table 2. Average rainfall and air temperature at the research stations during 2005-06 and 2006-07 growing seasons

" GL‘ Average monthly temperature (°C) Ls slabe -, Kle Mean monthly rainfall (mm) Sl atal o Kle
Year Month Olden oTsble s s S Jus ! Olden XYW s s S Jss
Hamedan Miandoab Mashhad Karaj Tabriz Ardebil Hamedan Miandoab Mashhad Karaj Tabriz Ardebil
Oct. e 16.4 15.7 19.2 20.8 17.9 14.0 0.2 3.7 0.0 1.8 73 342
= Nov. oLt 7.1 7.9 10.8 10.7 9.1 6.4 28.2 23.5 28.1 323 13.0 448
‘|>" Dec. 55T 6.7 6.0 7.7 8.4 7.3 6.8 18.5 8.4 0.9 6.6 2.0 0.7
& Jan. &> -2.7 -0.8 0.9 1.2 -1.0 -0.8 46.3 49.4 19.0 49.8 52.3 18.5
Feb. o 1.6 0.2 6.6 4.0 0.5 0.2 69.7 75.9 29.4 94.0 70.1 30.3
% March N 6.3 6.1 9.5 9.8 6.7 6.1 2.9 21.8 43.7 3.1 22.8 209
Y S April RESTR 10.3 11.7 14.7 13.8 12.5 1.00 59.6 60.6 31.7 425 265 210
fg’ .a May  cigos) 15.3 15.4 22.7 18.0 164 12.8 14.6 59.8 13.0 43.5 38.8 432
2 =N June s = 204 21.4 25.0 247 239 17.5 3.1 1.1 0.0 2.5 0.8 1.5
\\f} July S 232 24.2 26.0 263 250 17.6 0.0 0.0 4.9 3.5 0.0 0.0
3 Total rainfall S, g gores 243.1 304.2 170.7 279.6 233.6 215.1
Oct. e 16.1 16.3 20.7 19.1 17.5 14.7 8.3 15.8 1.1 52.2 1.2 327
= Nov. oLt 8.8 8.9 15.4 11.6 8.3 9.0 76.9 139.2 11.0 35.8 855 220
fl>> Dec. 53T 1.1 0.3 3.6 29 0.4 -0.6 22.5 3.9 24.7 18.2 1.5 5.8
3’ Jan. 8> - - - - - - - - - - - -
Feb. o - - - - - - 197.0 154.5 188.2 208.7 117.0 184.2
March Akl - - - - - - - - - - - -
= April RESTR) 8.5 8.5 14.4 11.6 7.9 5.6 104.1 76.8 70.0 118.7 48.6  78.2
8 May  cigos) 14.6 15.4 19.7 17.7 15.6 11.7 62.6 16.3 23.9 63.1 35,6  26.6
S June s 203 214 25.1 240 228 16.7 13.6 5.7 7.3 53 33.1 25.6
July s 234 24.0 27.7 26.1 246 17.5 14.3 0.4 0.0 10.0 0.8 4.4
Total rainfall Sl ¢ sems 499.3 412.6 326.5 512.0 3333 3795

— Data not available.
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Table 3. Combined analysis of variance for grain yield of wheat genotypes under
normal irrigated and terminal drought stress conditions

Jsare LT Ll 2 SN 5 Ll 2
Normal irrigated Drought stress conditions
conditions
Ty Sl oSl 35T ar)s Sl o S
S.O.V. Ol s Gtﬂ df. MS df. MS
Year Jl 1 165.897 ™ 1 59.675™
Location RS 1 441.833 ™ 5 138.838 "
Locationx Year Jlx s 1 118.284™ 5 27.026
Errorl Jl sl 8 3.827 24 0.669
Genotype S5 19 7.512° 19 4225™
Genotypex Location O i 55 19 33357 95 0.866 "
GenotypexYear Jlex (55 19 1.509 ™ 19 0.558 ™
GenotypexYearxLocation — Jlx olSex <5 45 19 1.054 ™ 95 0.605
Error 2 £33 ozl 152 0.850 456 0.378
C.V. (%) Ok o 12.034 13.174
Mean (tha™) R 7.662 4.672

el o plonil (BL 5 sla sl (Sl r Ly 4 S
.Mjb\j.\.p)b bdb\cﬁb)b)l.a@mub@mﬁ.é%j@: *k 9 *,I'IS
ns, * and ** : Not significant, significant at 5% and 1% probability levels, respectively.

JJ&;L”}:"}O}Z—WJ?)L’.“'Z—&
W““"-ﬂ‘”“-’*’-“d)“—i‘iw—:’gd‘jé)ﬁ
2000)
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Table 4.Comparison of two years means of grain yield of wheat genotypes under
terminal drought stress and normal irrigation conditions

oslo PS S Smme ST
No. Genotype Terminal drought Normal irrigation
1 C-D-5501 4.339 def 7.061 bede
2 C-D-5502 5290 a 9.112a
3 C-D-5503 4.457 de 8.363 abc
4 C-D-5504 4228 ef 8.416 abc
5 C-D-5505 4.927 abed 7.900 abcd
6 C-D-5506 4.729 cde 7.785 abcde
7 C-D-5507 4.607 cde 8.101 abcd
8 C-D-5508 4.949 abcd 8.375 abc
9 C-D-5509 5.219 ab 8.738 ab
10 C-D-5510 4.639 cde 7.260 bede
11 C-D-5511 4.707 cde 8.166 abcd
12 C-D-5512 5.088 abc 7.802 abcd
13 C-D-5513 4.522 de 7.174 bede
14 C-D-5514 4.508 de 6.704 cde
15 C-D-5515 4.676 cde 6.354 de
16 C-D-5516 4.537 de 7.261 bede
17 C-D-5517 4.982 abcd 7.313 abcde
18 C-D-5518 4.492 de 7.528 abcde
19 C-D-5519 4.684 f 7.840 abcd
20 C-D-5520 3.851f 5.987 ¢

.(Qﬁil; als L O 03T) Lt Loy 0 dh.::-ldgd);)\;d@e@)\:sl LB O g a s alia J}f-bl.awél.:»

Means with similar letters in each column are not significantly different at 5% probability level

(Dancan’s multiple range test).
For genopes pedigree see Table 1.
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Table 5. Different stability parameters, rank mean and standard deviation of rank for wheat genotypes under drought stress conditions

WAA Lo o) o)led (Y0-Y " 3 9 g5 (83154 dloxe”

S oSile s s Y157 s s L 51 ol s oSl Sl
S 5 ,Ses s e Ol s ey WS 5 O sem 5 O £ 5 RS 45 45y slas
Genotype no. Mean yield (tha'l) S, CVi% W; oi’ b; S% R? R SDR
(P<0.05)

1 4.339 def 1.16 24.79 2.17 0217 0.86™ 0.19™ 85 14.25 4.998

2 5.290 a 1.83 25.59 2.00 0.20™ 1.08™ 0.22™ 86 438 4.074

3 4.457 de 1.39 26.44 2.99 0.29 " 0.91™ 0.29" 81 12.75 5.379

4 4228 ef 2.33 36.10 4.65 0.46 1.21™ 04" 84 14.58 5.160

5 4.927 abed 2.03 28.90 1.98 0.19™ 1.19™ 0.15™ 93 8.00 4.134

6 4.729 cde 1.61 26.86 3.38 033" 0.98 ™ 034" 81 9.92 6.037

7 4.607 cde 1.31 24.89 1.20 0.11™ 0.95™ 0.12™ 92 11.17 4.589

8 4.949 abcde 1.00 20.19 0.75 0.06 ™ 0.85° 0.04™ 96 6.29 3.696

9 5.219 ab 1.61 2433 1.63 0.15™ 1.04™ 0.16™ 91 4.83 3.186

10 4.639 cde 1.54 26.76 2.67 0.26 " 0.98 ™ 027" 84 11.13 5.544

11 4.707 cde 1.30 24.21 1.72 0.16™ 0.92™ 0.16™ 89 10.21 4.229

12 5.088 abc 2.30 29.78 1.92 0.18™ 129" 0.07™ 97 6.08 4.441

13 4.522 de 1.45 26.65 1.09 0.10™ 1.00™ 0.11™ 93 12.58 4274

14 4.508 de 1.61 28.14 3.26 032" 0.99 ™ 033" 82 13.42 5.664

15 4.676 cde 1.12 22.66 1.42 0.13™ 0.87™ 0.12™ 91 10.00 5.117

16 4.537 de 1.56 27.52 5.56 0.55 " 0.89 ™ 0.54 " 69 12.54 6.583

17 4.982 abed 1.28 22.74 1.37 0.13™ 0.93™ 0.13™ 91 7.17 4.041

18 4.492 de 2.54 35.48 4.00 0.39 " 1317 026" 91 13.33 6.228

19 4.684 f 1.53 26.44 1.44 0.13™ 1.02™ 0.14™ 91 10.13 4.681

20 3.851 f 0.99 25.79 4.05 0.40 " 0.73™ 03" 73 17.25 3.334
ns, T, * and ** : Not significant, significant at 10% , 5% and 1% probiblity levels, respectively. )3 ) 50530 oy Vs el e 53503 as 0l as b i TFE G g @s
B;: Tested for b= el odks 0 503T Dy =Y b awslie s By

For gentypes pedigree see Table 1.
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Table 6. Stability indices and Y§; for simultaneous selection for yield and stability of wheat genotypes under drought stress conditions

e &5l 5 gl ey

Esieols 5 Shee (Sl > Shee (b 45 Yly el 2 old ~ol 43, @l Wbl Solk s as,
Genotype no.  Mean yield Yield rank Adjustment to y’ Adjusted (y) oi’ Stability ranking Ys;
(tha™) ) (s)

2 5.289 20 2+ 22 020" 0 22

9 5.219 19 2+ 21 0.15™ 0 21

12 5.088 18 1+ 19 0.18™ 0 19

17 4.982 17 1+ 18 0.13™ 0 18

8 4.949 16 1+ 17 0.06 ™ 0 17

5 4.927 15 1+ 16 0.19™ 0 16

6 4.729 14 1+ 15 033" 8- 7

11 4.707 13 1+ 14 0.16™ 0 14

19 (check) 4.684 12 1+ 13 0.13™ 0 13
15 4.676 11 1+ 12 0.13™ 0 12

10 4.639 10 1- 9 0.26° 4- 5

7 4.607 9 1- 8 0.11™ 0 8

16 4.537 8 1- 7 0.55" 8- 1-

13 4.522 7 1- 6 0.10™ 0 6

14 4.508 6 1- 5 0327 8- 3-

18 4.492 5 1- 4 039" 8- 4-

3 4.457 4 1- 3 029" 8- 5-

1 4339 3 1- 2 0217 2- 0

4 4.228 2 2- 0 0.46 8- 8-
20(check) 3.851 1 2- 1- 0.40 ™ 8- 9-
Mean 4.672 7.4

o y3) 5430 cho s Ve el b j3)ls as s as e oS 5w FF 5 F fans
ns, T, * and ** : Not significant, significant at 10% , 5% and 1% probiblity levels, respectively.
For gentypes pedigree see Table 1.
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