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Study of grain yield stability of barley (Hordeum vulgare L.) promising lines in
cold regions of Iran using regression methods
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Table 1. Geographical characteristics, rainfall and cods of experimental sites (2007 and 2008)

Us s S

Environments s Casb,

Code Temperature (°C)  Humidity (%) Rainfall (mm) e Jb
YAV \YAZ YAV YYA? YAV \YAZ YAV \YAZ o3l e o3l e CUJ)I
Site o 2008 2007 2008 2007 2008 2007 2008 2007 Latitude Longitude  Altitude (m)

Hamadan slaes  (ED) (E9) 8.57 7.76 0.57 0.53 324.23 167.14  35°12°'N 48 °41'E 1679
Miandoaab Tsul. (E2) (E10) 9.28 8.92 0.59 0.56 226.77 115.93 36°58 'N 43°03'E 1300
Karaj =5 (E3) (E11) 8.57 7.76 0.57 0.53 324.23 167.14  35°56'N 50°54'E 1312
Arak S, (E4) (E12) 10.51 9.45 0.56 0.5 243.71 184.1 34°06'N 49°46'E 1708
Jolgerokh  +,&= (E5) (E13) 1097 1034 0.54 0.44 273.17 97.19 35°05'N  58°13'E 1650
Mashhad i (E6) (E14) 1192 1133 0.59 0.52 260.03 14643  36°16'N 59°38'E 990
Ardabil Josyl - (E7) - 6.38 - 0.74 - 173.67 38°15'N 48°17'E 1350
Tabriz B - (E®) - 9.15 - 0.51 - 9488 38°05'N 46°17°E 1361
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Table 2. Pedigree and codes of barley genotypes

S et EUSIERN S GE55 S
Genotypes/Pedigree Genotype code in experiment Genotype code

Bahman (Control 1) EBYT-C85-01 Gl
Radical/Star EBYT-C85-02 G2
Boyer (F356J126/Com)/4/Productive/3 EBYT-C85-03 G3
F2//Radical/Karat/3/Radical/4/Xemus EBYT-C85-04 G4
Bereke-54 EBYT-C85-05 G5
Narcis//K-281/Skorohod EBYT-C85-06 G6
/Skorohod EBYT-C85-07 G7
Bugar/4/Hma-02//11012-2/CM67/3/Marageh EBYT-C85-08 G8
Robur/J126//OWB753431D/SL3/3/Radical EBYT-C85-09 G9
Kny/K-273 EBYT-C85-10 G10
Pamir-010/Bulbul EBYT-C85-11 Gl1
Xemus/Rhn-03 EBYT-C85-12 G12
Productiv/3/Roho//Alger/Ceres362-1-1 EBYT-C85-13 G13
CWB117-77-9-7/Victoria EBYT-C85-14 Gl4
Belt67-1608/SlIr/3/Dicktoo/Cascade//Hip/4/Victoria EBYT-C85-15 G15
Robur/J126//OWB753431D/SL3/3/Radical EBYT-C85-16 Gl6
Belt67-1608/Slr/3/Dicktoo/Cascade-/Hip/4/Antares/Ky63-1294 EBYT-C85-17 G17
Reaserch/Ashar/CWB117-5-9-5 EBYT-C85-18 G18
Alpha/Badia EBYT-C85-19 G19
MAKOUEE//ZARJOW/80-5151 (Control 2) EBYT-C85-20 G20

EBYT-C85-01: Elite Barley Yield Trial — Cold 85 —No. genotype

AR}
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Table 3. Analysis of variance for grain yield of 20 barley genotypes in 14 environments (2007 and 2008)

33T s (MS environments) bow Sla o, Sls
SOV & b d.f El E2 E3 E4 E5 E6 E7 E8 E9 E10 Ell E12 El3 El4
Genotype <55 19 1.54" 1.1m 2.02" .17 122" 0.76™ 1.3° 1.26" 164" 1947 093" 1377 1527 21"
Block S 4, 2 0.64™ 3257 0.93™ 0.54 125" 0.14™ 3.8 423" 053 1.09™ 0.8  0.82™ 117" 4157
Error b7 slos 38 0.42 0.79 0.76 0.38 0.51 0.48 0.66 0.5 0.75 0.71 0.41 0.65 0.55 0.41
Fast, o, CV (%) 867 2143 1442 9.99 9.14 9.87 1866  11.13 1258 2342 9.37 17.5 13.17  13.53
. . Gl13= G4= Gl7=  G4= G7= G2= G7=  Gl4= Gl2= Gl9= Glo=  G6= G3= Gl=
Minyield (kgha') o Sbe Bl 50 peen 4780 5200 6600 5970 2950 5090 5560 2310 6250 3550 4040 3140
. . G19=  Gl7= G3=  GI3= Gl5>=  G8= G2= G8= G3= G5= Gl=  GI8= Gl7= Gl4=
Maxyield (kgha') s She Sl 0l 5110 geg0 7460 9010 7670 6040 7140 8220 5650 7490 6200 6660 5900
ns: Not significant S5 g e NS
* and**: Significant at 5% and 1% probability levels, respectively Ao y3 685 gty dlal = glaw 53 o fan 55 0 FF S ¥

Y
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Table 4. Combined analysis of variance for grain yield of 20 barley genotypes in 14 environments

Ty Sl oS o 4

8.0.V e d.f MS Expected Value

2 2 2
Environment Lo 13 108.47" O, +po, +prog

2 2

Rep/Environment Looe 0933 1,56 28 1.628 g, t po,

2 2 2
Genotype 55 19 895™ O, T1rog tqrog

2 2

Genotype x Environment L x g 5 247 1.458™ o, t1rog
Error SbiTels 532 573 o’

e

ns: Not significant

Dl gne e S

* and**: Significant at 5% and 1% probability levels, respectively w3 ¢Sy g Jleil 7 sl 53 513 jan 5 5 4 5% 5 ¥

Al e byl S5 5l g b oo 51l cla 55 3ldad < 5 4 T 5 P

p, q and r: Number of genotypes, environments and replications, respectively

Lados 0 S0Le 51 (o oL 0355 Jis
DL, oS a5 ¢ JalST g, S Ol 4 L5 o
(Freeman and J_ab Ladass j3 5 55 <50
5,?\1: o 9l . Perkins, 1971; Freeman, 1973)
! — Crossa (1990) s Westcott (1986) Lo 5 4S
35 4S8 Gl Cml o Oy O gmw S5 o5,
3, e (Sl L sla e S a5 LST 5
O S5 bt 531 clsyls 3 s b 5 YU Sl
Eel 53,8 o )5 Ladases OT 56 o bikas
058 5 ;5,8 o a3 T ams Ol of o8
s 2 45 Liils Ols ;5 (Becker and Léon, 1988)
S35 slome G Al 5 gad July 5 sl Do S
At 5 Bl bog 55 5 Sas ool oSS ¢l
o el T3 (6l o BLSI il S5 Ol 4
2 oSl sy b ac s s Shee (Sl
3,8 oo sl eslimal 5550 HlesT plol (sla Laome
51 O3l il 5 4 ot Sl el l L
£,

“sug'»";}‘)“ Yo s VAN AY N & F gsl-ﬁ"»":‘*}‘)“

(% Jgd ) S 5 (0 Jsad >) O s

slazel CoblB 510 g 85 51 ol il (sllast 03 oS

Q}:_wjf))\ab\.ﬁ_w‘b-l_t.’y)b)}_’-jéj'Y‘_v

VY

OB L il i laST JS7s Shas 0L s
Y Shas b (gl lams 5 Kile 1Sa 3 58
E04 E03 EO01) delaws slaloss b S Sk
S0l 5 FAFY L Ll (E11 5 E09 (E08 (E06 EOS
3 e Sl L sladesms L debal sla Lo
$EI3 E12 10 E07 E02) |5 Kl 3l 28
(7 ) 35 S 53 0 8 S FOY - L ol (E14
VA 55 ety 5 oWl O e S5 sy bl
ol il 5 VYA Sls gme O g 8 5 e o 0390 ol L
OVEr 5, Shee 8L L 5 ls inn i O S
L bk 51y o5 0 S 3 p S AS
A e IS S 31 YL s Shes S0
Ol (Eberhart and Russell, 1966 ) |—!, 5 & La
ol b s Vb O g 85 s b o8 glas 55 bl
el lalose (ol sl BB O 54 yls
Osm 55 o oS () 53 il on oLl
FRYRISPETURT QU 5 D JN - S U PRI I
S8 i 5l e 55 oSS 4 536 byl ol
Sl dind g Gy &5 Do 85 gy S a5
sdi b e (sl b DL 3T (85w ol
(Freeman and Perkins, 1971; Freeman, 1973; &—uwl

I o Gy ol Js Hill, 1975; Westcott, 1986)


https://dorl.net/dor/20.1001.1.15625540.1391.14.2.5.8
http://agrobreedjournal.ir/article-1-92-en.html

[ Downloaded from agrobreedjournal.ir on 2024-12-26 ]

[ DOR: 20.1001.1.15625540.1391.14.2.5.8 ]

WY Ol o o)led s slgz Al MOl 1 p e dlona”

(\YAZ 5 AYAY) Looea VF 5 o 565 Y0 als 5 Shes glaosls Joly s Sslapl gy 4w zbE-0 Jad>

Table 5. Analysis of variance for grain yield of 20 barley genotypes in 14 environments (2007 and 2008)

(Eberhart and Russell, 1966)

ST arys Sl Sk

S.0.V P d.f MS
Total s 279
Genotype 555 19 0.893™
Environment / Genotype Lo /5 55 260 6.812"
Environment (Linear) (b)) Loes 13
Genotype x Environment (Linear) () s 95 X Lo 247
Environment (Linear) () L 1 470.28
Genotype x Environment (Linear) (L) i 35 % Laes 19 0.479™
Pooled deviation of regression ok A gy O g S 5 3ol 240 0.462"
Gl 12 0.452"
G2 12 0.615
G3 12 1.082"
G4 12 0.58™
G5 12 0.689"
G6 12 0.308™
G7 12 0.531"
G8 12 0.454"
G9 12 0.33"
G10 12 0.317™
Gl1 12 0.237"
GI12 12 0.423"
Gl13 12 0.543"
Gl4 12 0.505™
Gl5 12 0.432"
Gl16 12 0.124™
G17 12 0.605"
GI18 12 0.308™
G19 12 0.463"
G20 12 0.251%
Average of error Lo e olzil 532 0.191

ns: Not significant 15 gma e IS

* and**: Significant at 5% and 1% probability levels, respectively  aw)s ¢S4y g Jleil 7 sl 53 513 jan 5 5 4 5% 5 ¥
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Table 6. The regression coefficient and deviation from regression for 20 barley genotypes based on Finlay

and Wilkinson (1963), Eberhart and Russell (1966) and Tai (1971) regression methods

IS5 als > Shas
Genotype Grain yield (kg.ha™") bi S% o P, a A
Gl 5920 1.24" 136" 0.244™ 0252 23177
G2 5760 1.02™  1.84™ 0.02™ 0294  3.144™
G3 5770 .12 324" 0.122™ 0389  5.516"
G4 5660 1.16™ 174" 0.162™  0.283  2.923"
G5 5980 0.92™ 2,077  -0.071™ 0309 3.475"
G6 5730 1.07™  0.92™ 0.071™ 0206  1.544™
G7 5670 0.84™ 159"  -0.162™ 0272 2.703"
G8 5870 L12s 136" 0.122™ 0249 2.262"
G9 5980 0.91™  0.99™  -0.091™ 0213  1.655™
G10 5690 0.92™  0.95™  -0.081"  0.210 1.6™
Gl1 6040 0.87™  0.71™  -0.132™  0.183  1.214™
Gl12 5620 1.08™ 127" 0.071™  0.243  2.151"
G13 5810 1.00™  1.63" 0.00™ 0275  2.758"
Gl4 6090 0.89™ 151"  -0.112™ 0264 25377
Gl15 6020 0.86™ 129"  -0.142™ 0243  2.151"
Gl6 5730 0.99™ 037" -0.01™ 0129  0.607™
G17 5960 0.82™  1.82"  -0.183™ 0291  3.089"
G18 6020 0.79™  0.93™  -0213° 0206  1.544™
G19 5740 1.29° 1.39" 0.284° 0255 2372
G20 5860 1.10™  0.75™ 0.091™  0.187  1.269™
ns: Not significant 15 gma e IS

* and**: Significant at 5% and 1% probability levels, respectively  aw,s ¢S5 g Jleil 7 sl 53 513 jan 5 5 4 5% 5%

supi_a (Tai, 1971) &b &5 55 5 (Eberhart and Russell, 1966) Jul, 5 <sle ol &g 85 L 51 ol il 5 4t A s S D £ 5 4 s by

s Lower =0.508 5 Upper=1.969 sluab! i LA sslis . Lilois 03057 islejT sllast b S5 Vs b0 s £ 5 s 12 5% o 53 i sus Oliabl s st Gllas

..ula.\.‘;g,aﬂ,\.p);@du

a and b; regression coefficient, A and S%;;deviation from regression for Eberhart and Russell and Tai methods, respectively
Pi_a; represented confidence levels for coefficient regression of Tai method at 5% probability level. bi was tested with 1. S%; was tested
with pooled error. A values were tested with confidences levels Upper=1.969 and Lower =0.508 at 5% probability level
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Study of grain yield stability of barley (Hordeum vulgare L.) promising lines in
cold regions of Iran using regression methods

Akbarpour, O. A.", H. Dehghani2 and B. Sorkhi-Lalehloo’

ABSTRACT
Akbarpour, O. A., H. Dehghani and B. Sorkhi-Lalehloo. 2012. Study of grain yield stability of barley (Hordeum vulgare
L.) promising lines in cold regions of Iran using regression methods. Iranian Journal of Crop Sciences. 14(2):155-170. (In
Persian).

Study of grain yield stability in different environmental conditions is very important in plant breeding
programs. To study grain yield stability of 18 barley promising lines with two check cultivars (Bahman and
MAKOUEE/ZARJOW/80-5151) in six - field stations (Hamedan, Miandoab, Karaj, Arak, Jolgheh Rokh and
Mashhad) in cold agro-climatic zone of Iran for two cropping cycle (2007-2009). However, in Tabriz and
Ardabil field stations the genotypes were only evaluated in 2007-2008 cropping cycle. The experimental design
used in all locations and cropping cycles was randomized complete block design with three replications.
Combined analysis of variance performed assuming environment (years and locations) as random and genotypes
as fixed factors. Results showed that there was no significant difference among the genotypes. However, the
effect of environments and genotype X environment interaction were significant (P < 0.01). The genotype No. 16
with regression coefficient near to 1 and the lowest standard deviation from regression line determined as high
yielding with high yield stability. Genotypes No. 18 and 11 with the lowest standard deviation from regression
line and minimum regression coefficients using Eberhart and Russell method was determined as stable
genotypes for unfavorable environment. Using Tai method, regression coefficients of barley genotypes No. 16,
18 and 11 showed that these genotypes were of high grain stability in comparison with other genotypes. In
conclusion, comparison of the three regression methods showed that Tai method is the complementary method
for other regression methods considering the biometrical aspects. Using three regression methods, the genotype
No. 16 was determined as high yielding with high yield stability among all of the genotypes in all environments.
The genotype No. 19 is recommended for high yielding environments and the genotypes No. 18 and 11 can be

suggested for unfavorable conditions.

Key Words: Barley, Cold climate, Genotype x Environment interaction and Yield stability.
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