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Adaptability and Stability of Grain Yield in Durum Wheat Lines
in Cold Dryland Areas
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Table 1. Combined ANOVA of grain yield in different locations

oy MS
i aid e St ! R any) Sl
S.0.V. oipiam df. Maragheh  Sararood  Ardebil Shirvan Uromieh  Ghamloo

Year (Y) J 2 36.80* 2.50" 31.50%% 890+ 19.30%* 2.30%*
Error U 6 6.30%* 0.55%* 0.17™ 0.01™ 0.16%* 0.01™
Cultivar (C) b 23 0.80%* 0.30™ 0.58%  0.04** 0.13% 0.15%+
YxC piax du 46 0.27% (.22%* 0.16* 0.01™ 0.14%* 0.02%*
Error 5 s 138 0.28 0.11 0.11 0.01 0.03 0.01
C.V.% Dl i 36.4 233 25.3 203 19.0 17.2

.‘f.\,'f.oJL.;HCJ,..,;,|>L,;»,)|=_,;»,:;_‘.::,:-U_:** s¥uns

ns, * and ** : Non significant, significant at 5% and 1% probability levels, respectively.

oLt om0 S5 55 2 A el o)
sl gy 2o 5m s Y
Al aw aila :Jﬁla.c w_.f;'t:»\" Jgdom 53

5 Cadiee G 53 isle3T sl g el

o 45 s e 0L Jader gulti (peiomen

53 o 4o o ala)T 3 p Gl pled 52 el
3 gimn I Ayl g 25l Gl
S okl 3 gms 41> 3 Shas i H(P < TY)



NFTATRR FHE a_,ﬂ..p sl g ,_;)I?J'L.

OYVV-AL) Calsses 3bla 55 g8l S Joad 5 (o) ;-U;lg O =Y J g
Table 2. Precipitation{mm) in growing seasons in different locations (1998-2001)

Cropping season !, Jin L il &l
1FVY-YA VA=Y 1PVA-A- L. T. A
Location ikt 1998-99 1999-2000 2000-01
Maragheh FEI 202 26! 227 365
Sararood 390 302 303 431 480
Ardebil a2t 234 296 201 362
Shirvan Ol et 180 194 182 267
Ghamloo ARH 219 299 308 400
Uromieh nyl 220 194 303 355

L.T. A. = Long term average of precipitation (mm).
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Table 3. Three years mean grain yield of durum wheat lines/cultivars
in different locations

Grain yield (tha™) Ol 3 Kot

o jlai o i ed, El 33 s o2l oy aay )l Sald

Entry no. Cultivar/ line Maragheh Sararood  Ardebil Shirvan Uromieh  Ghamloo

1 Wadalmez 1.22¢ l.44 ¢ 1.34 ¢ 045¢ 0.86¢ 0.55¢

2 Mrlb1//Snipea/Magh/3/... 1.28 ¢ 1.76 b 1.72b 052a 0.78 ¢ 0.62d

3 Mrb1//Snipea/Magh/3/... 1.59¢ 1.69¢ 0.99 ¢ 0.48b 0.89¢ 0.64d

4 Omrabi3/Awalbit-3 1.67¢ 148 ¢ 1.54 ¢ 046¢c 1.00 ¢ 06le

5 Krf/T.Dic sy.... l.26 ¢ 1.73b 0.99¢ 049b 083 ¢ 0.60¢

6 Chahba 88/Deraa 131¢ 1.23 ¢ 124 ¢ 044c 093¢ 0.54¢

7 Ruff/Fg//Turkl 1.66 ¢ 1.21¢ 1.35¢ 048b 08lc 0.62d

8 Mrb5/Genil-2 1.63¢ 1.35¢ 142 ¢ 0.47b 0.9 ¢ 0.64d

9 G-1252 1.66¢ 1.23 ¢ 1.28 ¢ 0.49b 1.03 ¢ 0.75¢

10 Omrabi-6 1.60 ¢ 1.52¢ 1.30 ¢ 0.46¢ 0.85¢ 0.65d

11 Heider//Mt/Ho. 1.23¢ 1.57 ¢ 1.32¢ 048% 1.00c 0.65d

12 Cham I(T.Dic) 1.28¢ 147 ¢ 1.05¢ 047b 0.83 ¢ 0.56 ¢

13 Omrabi-15 142 ¢ 1.74 b l.llc 045¢ 1.12¢ 0.59¢

14 Haiftab//Sor/3/Altar... 1.73 ¢ 1.29¢ 1.20¢ 0.39¢ 0.87¢ 0.57¢

15 Dack/Kiwi/4/68111/... 1.31¢ 1.53¢ 1.21¢ 0.44¢ 081¢ 0.59e

16 Zardak (Durum check) 1.36¢ 1.26 ¢ 123 ¢ 0.36¢ 094 ¢ 0.79¢

17 Korifla 141 ¢ 1.39¢ 1.i0 ¢ 0.49b 0.86¢c 0.59¢

18 Haurani 1.45¢ 1.36 ¢ 1.26 ¢ 045¢ 1.04 ¢ 0.71¢c

19 Dkgst 16 1.37 ¢ 1.29 ¢ 133 ¢ 044¢ 0.73 ¢ 0356¢

20 Dkgst 21 1.05 ¢ 149¢ I.l6¢ 0.35¢ 073 ¢ 073 ¢

21 Cheheldanch 1.20¢ 1.20¢ 1.12¢ 0.36¢ 0.71lc 0.65d

22 Cakmak 79 1.24 ¢ 1.22¢ 1.28 ¢ 0.32¢ 083 ¢ 0.65d

23 Sardari (Bread wheat) 2.16a 1.52 ¢ 1.92a 0.60a 1.12¢ 1.13a

24 Sabalan (Bread wheat) 227a 1.67 ¢ 1.96a 0.53a 1.05 ¢ 0.90 ¢

LSD 1% 0.654 0.590 0.511 0.144 0.481 0.179

LSD 5% 0.490 0.442 0.383 0.108 0.360 0.134

LSD=0.01 b 03 (Y ojla) 05, 31 WL s s 10 O L s
LSD=0.05 e 3 (11 oplat ) als w3t s Se b
,i;‘_,.-.‘.._mslby.,(\'\Uu)»u,z,ch..)n,iu:c
LSD=0.05ch...);(\'tuu)»u(.j_,,u,—..:;,ﬂ.;:d
LSD=0.01 CL.-J:(\'\UL.‘.)»L:-?.E_,_‘,IJ;.S:JQL.;:C

Ineach column a: vield hipher than the check cultivar (no.16) at LSD=0.01
b: yield higher than the check cultivar (no.16) at LSD=0.05
¢: no significant difference with check cultivar (no.16)

d: yield less than the check cultivar
e: yield less than the check cultivar

{

no.16) at LSD=(.05
no.16) at LSD=0.01
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Table 4. Combined analysis of variance of grain yield of durum wheat cultivars and
lines in three years and three locations of Maragheh, Sararood, Ardebil

T a3 Colag o § games s S
S.0. V. Dol ookl ki df. S8 MS
Year (Y) o 2 3.00 1.50™
Location (L) ailae 2 70.80 35.40%F
Y =L e % b 4 70.90 17.70**
R (LY} oLzt 18 42.30 2.35%%
Cultivar (C) e 23 22.10 0.96**
Y xC L 46 16.80 0.37 **
L=C iy % 4ilae 46 10.80 0.23™
YxLxC i % e x Sl 92 19.00 0.21%
Error AT glas 414 69.90 017
Total i3 647 325.51
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ns and ** : Non significant and significant at 1% probability level, respectively.
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Table 5. Comparison of year x location interaction on grain yield in Sararood,
Maragheh and Ardebil stations

Location aillats Year Jl G35 Sles
Grain yield (tha™)
Sararood (S) 33l 1998-99 1.580 ab -
1999-2000 1.230 be
2000-2001 1.520 ab
Maragheh (M} @l 1958-99 0.680 ¢
1996-2000 21002
2000-2001 1.630 ab
Ardebil (A) Juast 1998-99 0.630¢
1999-2000 1.950 ab
2000-2001 1,350 abe

Solel 2 plis 11 Jhaioml o 33 5la pms e o 28T 0T ekl g 53 08 e O g0 sl Sl

il gty e

Means with the same letter in column are not significantly different (LSD= 1%).
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Table 6. Comparison of grain yield and stability analysis of durum wheat cultivars and
lines in three years and three locations (Maragheh,Sararood,Ardebil)

ol i3 5 Sles oS ke Ol iy LIPSy
Entery no.*  Grain yield (tha™) (R) (SDR) (CV%) Lin and Binns method
1 1.332 ¢ 12.5 7.92 50.30 0.449
2 1.585 ¢ 8.0 6.95 41.60 0.435
3 1424 ¢ 12.7 6.86 47.20 0.451
4 1.566 ¢ 8.0 3.60 48.20 0.569
5 1.327 ¢ 13.9 6.70 46.40 0.379
6 1.260 ¢ 15.2 2.70 50.40 0.403
7 1.408 ¢ 11.8 4.90 50.40 0.505
8 1.467 ¢ 10.6 5.25 52.10 0.583
9 1.360 ¢ 12.1 6.30 54.80 0.580
10 1.475 ¢ 9.5 4.60 43.40 0.410
11 1373 ¢ 11.8 5.80 4290 0.348
12 1.269 ¢ 15.0 6.00 48.70 0.382
13 1.423 ¢ 11.0 7.60 43.80 0.388
14 1.405 ¢ 12.8 7.10 58.00 0.665
15 1351 ¢ 12.8 5.40 57.80 0.610
16 1.285 ¢ 4.1 7.10 48.30 0.386
17 1.208 ¢ 15.4 5.80 54.50 0.433
I8 1.358 ¢ 12.7 5.45 42.60 0.333
19 1329 ¢ 12.6 6.30 57.10 0.576
20 1.233 ¢ 15.0 8.05 48.15 0.352
21 1.172 ¢ 16.4 6.70 54.00 0.401
22 1.249 ¢ 15.1 6.10 55.80 0.485
23 1.865 a 4.8 5.20 44.20 0.677
24 1.966 a 4.0 470 51.30 1.02

LSD 1% = (.445
LSD 5% =0.332

* See Table 3. LSD=0.01 ch..)a(nuu).u-urj),w;m.;,su:a 1> 3,50e 3yt s

,|;U_-.,¢>«-,-.|a,.g(\1.JL..-.)»L:(..:)&..J”;J...-.:C
In column of grain yield a: yield higher than the check cultivar (no.16) at LSD=0.01
c: no significant difference with check cultivar (no.16)
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Table 7. Means of agronomic characteristics of durum wheat cultivars and lines in three
years and three locations (Maragheh, Sararood, Ardebil)

ajled R P R - L TP NP R N W PRI NP Gy i HESTVEY iy 3 Slas
Entryno.* (G.H) D H.E D.M.A P.L.H{cm) TKW {g) GY(tha')
1 S 194 233 64 30 1.33
2 S 194 233 62 29 1.58
3 S 194 232 60 23 1.42
4 R} 194 233 55 33 1.57
3 S 194 232 55 30 1.33
6 S 194 230 48 26 1.26
7 S 165 231 55 27 1.4}
8 S 195 232 55 28 1.47
9 W 198 231 50 28 1.39
10 s 196 231 57 29 1.47
11 5 196 233 55 29 1.37
12 S 195 233 55 27 1.27
13 S 195 231 55 27 1.42
14 S 199 230 54 28 1.40
15 ) 197 231 51 30 1.35
16 F 197 232 63 29 1.28
17 ) 198 233 53 27 1.21
18 F 196 233 55 28 1.36
19 F 197 231 57 32 1.33
20 F 197 232 59 30 1.23
21 W 199 234 63 35 1.17
22 F 198 231 54 26 1.25
23 F 194 230 59 32 1.86
24 W 194 231 64 30 1.97
* See Table 3.

G.H = Growth habit (W=Winter, F=Facultative, S=spring); D.H.E=Days from first rainfall untiil 30% heading of
plants; D.M.A= Days from first rainfall untitt 50% maturiny of plants; P.L.H= Plant height; TKW= 1000 Kernel

weight; G.Y= Grain yield.
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Table 8. Combined analysis of variance of grain yield of durum wheat cultivars and
lines in three years and three locations (Shirvan, Uromieh,Ghamloo)

gai3T a0 Sl o pgars St i
S.0. V. Sl ek e df. SS MS
Year (Y) J 2 21.50 10.75%*
Location (1.) dilaa 2 26.70 13.35%*
Y=L b x Jlo 4 34.20 B.55%*
R(LY} alzdt 18 1.10 0.06%*
Cultivar (C) o 23 4.40 0.19%*
Y=C b x b 46 2.80 0.06™
L=C b adlae 46 2.50 0.05™
YxLxC i % e x 92 3.70 0.06**
Error sl T gl 414 7.00 0.02
Total K 647 105.80

Al JL..:,.ich,.J;)uJ-#,_,l;‘_‘m,:e%__:;g:**, ns

ns and ** : Non significant and significant at 1% probability level, respectively.
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Table 9. Comparison of grain yield and stability analysis of durum wheat cultivars and
lines in three years and three locations (Shirvan,Uromieh,Ghamloo)

o eoled <3 3 Shee Go oS A S Ol o S 05955 sl
Entry no.*  Grain yield (tha™) (R) (SDR} (CV% ) Lin and Binns method
1 0.623 ¢ 134 6.70 41.5 0.067
2 0.642¢ 111 6.50 42.8 0.076
3 0.673¢ 10.3 5.05 449 0.091
4 0.692¢ 1.9 6.05 54.0 0.140
5 0.642¢ 11.5 7.60 51.7 0.110
6 0.639¢ 143 6.00 58.7 0.141
7 0.638¢c 12.3 590 60.8 0.151
8 0.686¢ 10.1 6.70 43.7 0.090
9 0.756¢ 10.] 7.60 64.1 0.235
10 0.655¢ 10.9 6.90 393 0.066
11 0.713¢ 8.2 4.80 436 0.097
12 0.622¢ 13.2 5.20 47.1 0.086
13 0.717¢c 11.7 6.30 58.7 0.177
14 0.610¢c 153 6.40 39.1 0.057
15 0.610¢ 14.9 4.80 574 0.123
16 0.697¢ 1.5 8.90 61.7 0.185
17 0.648¢ 12.9 6.15 67.6 0.192
18 0.734¢ 10.7 5.70 58.7 0.186
19 0.578¢ 16.4 4.80 58.3 0.113
20 0.604c 14.5 7.20 50.0 0.091
21 0.575¢ 17.0 5.80 62.4 0.129
22 0.59%¢ 16.0 7.80 72.2 0.187
23 0.952a 113 10.5 50.0 0.227
24 0.825¢ 4.4 5.80 54.3 0.201
LSDI%=0.175
LSD5% =0.132
* See Table 3. LSD=0.01 T 53 (Ve ) ol o, 5L s Slas 1 il 5 Sllas RY I
J‘bkfudw'fa)-lg(\‘\ﬂ)u)-Ln'-.:r.i)cla..-).): iC

In Column of grain yield a: yield higher than the check cultivar {no.16) at LSD = 0.01

¢: no significant difference with check cultivar (no.16)
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Table 10. Mean of agronomic characteristics of durum wheat cultivarss and lines in
three years and three locations (Shirvan, Uromeieh, Ghamloo)

o sl Wbyl iy ggh U Gy alia Oy B gy shiad “p el e 0y Gl> 3 Ses
Entry no.*  (G.H) D.H.E DM.A PLH(cm) TKW(g GY (tha™)
1 S 196 240 51 32 0.623
2 S 196 240 44 28 0.642
3 S 196 240 42 29 0.673
4 S 196 238 48 29 0.692
5 S 194 238 53 36 0.642
6 S 194 237 49 31 0.639
7 S 194 238 46 31 0.638
g S 196 238 45 33 0.686
9 W 198 241 51 35 0.756
10 S 194 237 48 29 0.655
11 S 196 238 53 33 0.713
12 5 195 237 48 33 0.622
13 5 196 240 48 31 0.717
14 S 192 240 52 30 0.610
15 S 196 237 33 30 0.610
16 F 196 238 51 33 0.697
17 5 196 241 50 34 0.648
18 F 195 241 55 33 0.734
19 F 167 241 49 34 0.578
20 F 198 240 53 30 0.604
21 W 193 231 60 39 0.575
22 F 192 235 59 35 0.599
23 F 187 230 57 37 0.952
24 W 190 231 63 35 0.825
* See Table 3.

G.H= Growth habit (W= Winter, F= Facultative, 8= spring); D.H.E= Days from first rainfall untill 50% heading of
plants; D.M.A= Days from first rainfall untill 50% maturiny of plants; P.L.H= Plant height; TK W= 1000 Kernet

weight; GY=Grain yield.
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