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Yield Stability, Bread Making Quality and Drought Tolerance in Bread Wheat
Genotypes
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Table 1. Name/pedigree of bread wheat genotypes evaluated in Kermanshah and
Karaj during 2008-2010

oS5 eled S
Genotype No. Pedigree
1 OR F1.158/FDL//BLO/3/SHI4414/CROW/4/C
2 SARDARI-HD35/5/DMN//SUT/AG(ES86-7)/3/
3 CA8055//KS82W409/STEPHENS
4 F130-L-1-12//PONY/OPATA
5 SABALAN/4/VRZ/3/OR F1.148/TDL//BLO
6 PYN/BAU//VORONA/HD2402
7 Jcam/Emu"s"//Dove"S"/3/Alvd/4/MV17/Attila
8 KAR-1/RMNF12-71/JUP'S'
9 TEVEE'S//CROW/VEE'S'
10 HAMAM-4
11 KATILA-13
12 KATILA-1
13 QAFZAH-25
14 KAUZ'S'/MACHETE
15 STAR/SHUHA-4
16 STAR/SHUHA-4
17 CHAM-6/SHUHA-14
18 BOHOUTH-4//NS732/HER
19 CRR/ATTILA
20 CHUM 1 8ISERI/3/AGRIINAC//ATTI LA
21 Sardari
22 Azar-2
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Table 2. Analysis of variance for grain yield of bread wheat genotypes in different conditions in Kermanshah and Karaj
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e Kermanshah(Sararood) Karaj

@37 \FAS—AY VFAV-AA VFAS-AY VFAV-AA

df. 2007-2008 2008-2009 2007-2008 2008-2009
S.0.V. =l gl RF Irr RF Irr RF Irr RF Irr
Replication BB 2 7951 116716 128257° 7683 1433 500985 23302 1032590
Genotype G55 21 51775 94931" 126747 177287™ 397429™ 1705965™ 133136™ 1163229™
Error e 42 27264 55307 20320 141655 269562 483753 371368 816250

RF and IRR; Abbreviation for rainfed and irrigation conditions, respectively. (& 5 s s o 4l s RE

Ns, +, *, **: Not significant, significant at 10%, 5%, and 1% levels of probability, respectively. .74y 5 /6 Y+ Jlz| s 53 513 an l3 (Gan b 5 4 ke o+ @IS
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Table 3. Mean comparison of grain yield (kgha™) of different bread wheat genotypes in rainfed and irrigation conditions in Kermanshah and
Karaj during 2008-2010

Y¥y

Kermanshah(Sararood) _(33,l,.) slisls S Karaj » 5
YFAV-AA VFAFAY YFAV-AA VFAS—AY
g 2008-2009 2007-2008 2008-2009 2007-2008
EH tf‘ (.J_J kj\ v.!‘b tf‘ V_"‘b Lﬁ‘ r..;_J b“‘:;fj a;l.a...;a
P Irr RF Irr RF Irr RF Irr RF Genotype No.
5 4908 1460 5971a 1069 2519 1411abed 1792ab 1680a 1
§o 4368 1018 4493ab 1841 2127 1332bcde 1812ab 1663abc 2
F 5533 1095 4731ab 957 1899 1310bcde 1677abed 1337cd 3
1= 5046 1329 4875ab 1084 2462 1154cdef 1979a 1403abcd 4
;i 5152 1338 5835a 818 2158 1129def 1558bed 1465abcd 5
FE 3 4955 1075 5174ab 1112 2352 1247cdef 1373cd 1381abed 6
59(3 5951 1522 5649a 1011 2222 1006ef 1739abc 1361abcd 7
2o 4830 1383 5341a 1471 2841 1225cdef 1595abed 1519abced 8
%%i 5679 1289 5823a 1372 2205 1072def 1386¢cd 1304d 9
20 4316 1283 5915a 1580 2509 1608ab 1472bcd 1669ab 10
5E 3 5972 1754 5976a 1642 1931 1200cdef 1306d 1350abcd 11
% 5 5002 1443 4865ab 1797 2449 1201cdef 1495bcd 1485abed 12
=@ 5452 1393 4629ab 1000 2356 1084def 1307d 1354abcd 13
5 5314 1105 5573a 1055 2660 1033ef 1625abcd 1458abcd 14
g:, 5122 1550 5158ab 1050 2322 1188cdef 1721abc 1488abed 15
o 5488 1273 4670ab 784 2283 915f 1455bed 1400abcd 16
23, 5634 1288 4842ab 848 2789 1030ef 1479bcd 1431abcd 17
R 5523 1375 5934a 1022 2333 932f 1433bcd 1347bcd 18
: 3 6294 1394 4873ab 1120 2613 1311bede 1788ab 1463abcd 19
ZT 4691 1439 4205ab 965 2280 1144cdef 1643abcd 1579abcd 20
£0 4917 1039 3436b 1532 2612 1727a 1644abed 1572abed 21
g § 4495 1702 4212ab 1513 2365 1503abc 1544bed 1480abcd 22
;33 5211 1343 5099 1211 2377 1216 1583 1463 Mean
3 RF and IRR; Abbreviation for rainfed and irrigation conditions, respectively. (& 5 s s o« dr s RE
Means with similars in each column are not significantly different. LI Sl gae SN O gt a3 lie Cog o (shyls (sla Sl

For genotype names see Table 1. gl o) Jsder 4 s 55 6l 6
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Table 4. Combined analysis of variance of grain yield of bread wheat genotypes in
Kermanshah and Karaj in different conditions

3151 a5 Sl o Sl
S.0.V. Sl i e df MS
Year (Y) Ju 1 7843144™
Enviroment (L) (aiate X 25) Lame 442568777
Y x L ailate x JLu 6236761
Error 1 Y oluil 16 227365
Genotype (G) 5 55 21 295014"
Y xG S ey x dl 21 456923"
GxL L X 5 5 63 638492
YxLxG G 55X e x Jl 63 394362"
Error 2 Y olzal 336 273185

ARTRYA IR 2 clu 23,1 gaedpls sae o O 5 4 oIS
ns,* and **: Not-significant, and significantat 5%, and 1% level of probability,

respectively.
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Table 5. Grain yield mean, yield stability indices and drought tolerance index of different bread wheat genotypes

WA Jl oY opled (V-1 " 30 9 Jlg5 (83154 dlxe”

*10}B349) 40dd 21u0S ay) Buisn pajesats sem 4ad SIUL %‘ﬁ”’

W03 yoajunsanurmmm Je jonpoad siy asuan)) aseajd “JeuLajEm SIU) aA0WaI 0]

G ekl aslnjﬂ‘.a;nisp =2 Lyl o Ll a v{}}d—".ka_‘ﬁ
GenNotype Mean grain yield (kgha™) RF IRR RF+IRR
0. RF IRR RF+IRR MeanR <~ SDR YIR MeanR  SDR YIR MeanR  SDR YIR STI
(%) (%) (%) Wi Wi% GY

1 1405 3798 2601 9.25 7:93 107.38 1.72 6.88 106.45 8.1 6.98 106.70 603398 0.27 0.42
2 1464 3200 2332 11.00  29.36 111.85 15.50 9.04 89.70 13.3 941 95.65 12787074 5.77 0.37
3 1175 3460 2317 18.75 28.97 89.78 12.75 7.63 96.99 158 6.09 95.06 9180052 4.14 0.32
4 1243 3591 2417 12.00 31.57 94.96 8.50 5.45 100.65 10.3  4.20 99.12 10501099 4.74 0.35
5 1188 3676 2432 12.75 31.45 90.76 11.75 5.74 103.04 123 5.34 99.74 10796196 4.87 0.34
6 1204 3464 2334 15.25 29.88 92.00 14.25 4.35 97.09 14.8 3.96 95.72 10374328 4.68 0.33
7 1225 3890 2558 10.00  34.32 93.62 8.00 6.22 109.05 9.0 6.48 10491 8967896  4.04 0.37
8 1400 3652 2526 9.25 33.96 106.96 9.75 6.99 102.36 9.5 515 103.60 11244078 5.07 0.40
9 1259 3773 2516 1250 3332 96.24 11.75 7.85 105.77 121 6.98 103.21 9676393  4.36 0.37
10 1535 3553 2544 10.75 33.79 117.32 12.25 8.26 99.60 115 8.14 104.35 13040071 5.88 0.43
11 1487 3796 2641 8.75 36.54 113.61 11.50 11.56 106.41 10.1 945 108.35 9940577 4.48 0.44
12 1482 3453 2467 7.25 33.05 113.23 12.75 2.50 96.79 10.0 450 101.20 10886956 4.91 0.40
13 1208 3436 2322 12.75 29.79 92.31 14.75 5.68 96.32 13.8 5.31 95.24 9265524  4.18 0.33
14 1163 3793 2478 12.00  32.90 88.87 7.75 3.30 106.32 99 4.70 101.64 10183409 4.59 0.35
15 1319 3581 2450 8.75 32.38 100.81 10.75 3.40 100.37 9.8 3.99 100.49 10250777 4.62 0.37
16 1093 3474 2284 13.75 28.53 83.54 14.25 4.27 97.38 14.00 6.52 93.67 9082899 4.10 0.30
17 1149 3686 2418 13.00  31.85 87.83 9.25 6.75 103:32 1111  6.53 99.17 9260053  4.18 0.33
18 1169 3806 2487 12.00 3293 89.34 10.25 6.60 106.68 111 6.66 102.03 10154950 4.58 0.35
19 1322 3892 2607 11.25 35.53 101.04 5.50 5.20 109.10 8.4 < 5.29 106.94 8021341  3.62 0.40
20 1282 3205 2243 9.50 2799 97.96 16.25 5.25 89.83 129 6.36 92.02 11454546 5.17 0.32
21 1468 3152 2310 13.25  29.70 112.16 12.75 7.72 88.36 13.0 .8.04 94.75 13533813 6.10 0.36
22 1550 3154 2352 9.25 30.87 118.43 15.75 5.06 88.41 125 6.97 96.47 12564489 5.67 0.38

RF and IRR: Abbreviation for rainfed and irrigation conditions, respectively. &V 5ol s s 5« IRR 4 RF

For genotype names see Table 1. 25 ael o) Jsder 4 o 55 o s
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Table 6. Quality characteristics analysis for bread wheat genotypes under irrigated and rainfed conditions

W03 yoajunsanurmmm Je jonpoad siy asuan)) aseajd “JeuLajEm SIU) aA0WaI 0] h: )
*10}ea1D 40dd 21uos ay) Buisn pajesalo sem 4ad SIUL g

osled KT JIRWR K el s 5 gy g O e G15 e s T Gl ds s S ue @ ) sde
0 e
Genotype . . IR
no. Protein Gluten Index Dry gluten SDSs Bread volume Hardness Water Zeleni no. Zelenino./
content(%) index abso;ptlon protein
(%) content
RF IRR RF IRR RF IRR RF IRR RF IRR RF IRR RF IRR RF IRR RF IRR
1 13.0 12.0 29 42 10 11 58 56 619 542 46 46 63.7 62.5 36 32 2.8 2.7
2 13.3 12.2 24 25 15 13 58 55 622 528 48 50 63.6 62.7 36 35 2.7 2.9
3 13.6 12.8 42 40 17 14 57 53 635 551 45 52 63.5 63.2 38 34 2.8 2.7
4 13.2 12.2 36 35 14 11 58 54 561 525 52 48 64.5 63.0 37 32 2.8 2.6
5 12.5 11.8 41 30 13 12 53 52 580 506 47 48 63.2 62.9 35 32 2.8 2.7
6 13.7 12.3 44 30 15 12 55 54 587 542 51 49 65.2 63.2 38 34 2.8 2.8
7 13.6 12.6 30 47 16 13 56 58 608 525 52 50 64.0 63.2 37 35 2.7 2.8
8 13.5 12.5 34 54 16 12 57 56 624 520 51 48 65.1 63.0 35 34 2.6 2.7
9 14.2 12.5 36 49 17 13 60 55 660 499 56 50 65.7 64.0 40 33 2.8 2.6
10 14.5 12.8 42 20 17 12 59 53 657 551 50 49 65.5 63.5 42 32 2.9 2.5
11 14.0 12.6 34 23 15 11 59 55 617 487 51 48 65.0 63.0 40 33 29 2.6
12 13.8 13.0 37 16 15 13 55 58 608 581 51 52 65.1 65.4 39 36 2.8 2.8
13 14.0 12.8 33 11 15 12 52 52 604 520 52 51 65.7 63.7 42 34 3.0 2.7
14 14.2 12.6 41 38 15 11 59 53 660 510 52 51 65.6 63.4 39 33 2.7 2.6
15 13.6 12.4 47 42 15 13 51 57 578 508 50 50 64.3 63.6 37 32 2.7 2.6
16 14.0 13.1 28 37 15 11 55 58 602 521 54 52 65.9 65.0 35 36 2.5 2.7
17 13.9 12.9 45 27 17 12 52 54 641 520 52 51 65.8 65.2 36 34 2.6 2.6
18 13.4 12.0 47 45 16 11 49 55 587 510 48 49 63.7 63.2 35 32 2.6 2.7
19 13.3 12.3 44 46 16 12 52 52 609 525 49 50 63.2 62.4 36 33 2.7 2.7
20 13.6 12.5 44 38 16 12 50 55 630 575 49 49 63.7 63.0 36 34 2.6 2.7
21 13.1 12.6 17 31 14 13 48 57 547 498 46 48 63.2 62.9 32 33 24 2.6
22 12.8 12.2 42 52 16 13 51 52 565 510 49 49 63.1 62.4 34 32 2.7 2.6
RF and IRR: Abbreviation for rainfed and irrigation conditions, respectively. & 32 ki s 5« IRR 4 RF

For genotype names see Table 1. b ael o) Jpde 6 S 55 o (sl
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Fig. 1. Bi-plot demonstration of grain yield (kgha™) under rainfed and irrigation
conditions

For genotype names see Table 1.
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Fig. 2. Bi-plot demonstration of Wricke's ecovalence index and stress tolerance index
of bread wheat genotypes

For genotype names see Table 1.
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Fig. 3. Dendrogram demonstration of bread wheat genotypes based on cluster

analysis using UPGMA method

For genotype names see Table 1.
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Table 7. Simple correlation coefficient between different agronomic traits and

stress tolerance index and Wrick's stability index (upper and lower rows, correlation
of traits under irrigation and rainfed conditions, respectively)

IR-SL
RF-SL
IR-SW
RF-SW
IR-KNS
RF-KNS
IR-KWS
RF-KWS
IR-TKW
RF-TKW
IR-GY
RF-GY
STI

WRICK

IR-PH
RF-PH
0.15
0.31
-0.59"
0.12
20:34
-0:19
20.55"
0.24
-0.20
0.61"
-0.319
0.62"
-0.02
0.24
0.01
0.26

IR-SL
RF-SL
037
0.43"
0.54"
0.30
0.33
0.45°
-0.43"
0.13
0.01
-0.06
-0.08
0.06

-0.21
-0.37"

IR-SW
RF-SW
0.81"
0.817
0.98"
0.95"
0.04
-0.25
0.42°
-0.12
0.12
0.12
-0.24
-0.26

[R-KNS
RF-KNS
0.79™
0.82"
-0.51"
-0.65"
0.49™

-0.19
-0.09
0.03
-0.46"
-0.29

IR-KWS
RF-KWS
0.07
-0.23
0.43"
0.05
0.16
0.26
-0.26
-0.22

IR-TKW
RF-TKW
-0.16
0.36
0.34
0.16
0.35
0.36

IR-GY

RF-GY
0.42° STI
0.67"

041%  -0.12
043" -0.12

A .odwlclw):)l:s;ugﬁs;q:**j*

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

IR and RF: Abbreviation for irrigation and rainfed conditions, respectively; GY: Grain Yield; TKW: 1000-Kernel
Weight; KWS: Kernel Weight per Spike; KNS: Kernel Number per Spike; SW: Spike Weight; SL: Spike Length;
PH: Plant Height.
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