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Assessing the adaptability of rice genotypes through GGE Biplot for farmland
grabbing in some Central and West Asian countries
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Table 1. Name, origin of country and pedigree of rice genotypes used in this study

<S55 el oS 5 L
Genotype Parental composition Origin
Khazar (Regional Check IR2071-625-1-52/TANU7456 Iran
Variety)

Dorfak Salari/Sepidrood Iran
Neda Sangetarom/Hassansarayee/Amol 3 Iran
Nemat Sangetarom/Amol 3 Iran
Gohar Pusal238-1/Pusal238-81-6 Iran
Shiroodi Deylamani/Khazar Iran
18425-20-2-2-3-4-1 Hashemi / IR67418-110-3222 Iran
18426-56-2-2-2-2-1 Hashemi / IR67418-110-3222 Iran
18426-56-3-2-2-2-2 Hashemi / IR67418-110-3222 Iran
184104-34-3-3-2-2-2 Hashemi / IR67418-110-3222 Iran
184104-11-2-2-2-3-2 Hashemi / IR67418-110-3222 Iran
18333-12-2-2-1-1-1 Khazar/Domsiah Iran
18333-15-2-2-2-2-1 Khazar/Domsiah Iran

Iran (Hashemi), Azerbaijan
(Esteghlal), Irag (Yasmin), Turkey
(Osmancik)

Local Check Variety

Iran, Azerbaijan, Irag and
Turkey
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Table 2. Mean for grain quality traits of rice genotypes measured in Iran

Sl gen Ol

skt il Y5 sl s d b o s
NP (4o )3) (e k) Ol (rasbs) ol (55 (4e53)
Genotype Amylose Gel Gelatinization Grain Elongation  Milling

Content  Consistency  Temperature Length (%)

(%) (mm) (mm)
Hashemi 21.2 45 441 7.3 1.57 64.48
Khazar 22.6 50 45 6.9 151 66.0
Nemat 28.4 30 7 8.1 1.48 69.57
Neda 27 31 4.16 7.43 1.42 63.40
Dorfak 24.3 52 3.91 7.58 151 59.85
Shiroodi 235 82.5 5.0 7.56 1.59 67.20
Gohar 23.6 40 6.8 7.89 1.64 69.0
18425-20-2-2-3-4-1 194 45 3.75 7.11 1.56 74.47
18426-56-2-2-2-2-1 22.3 60 4.33 6.75 1.75 75.06
18426-56-3-2-2-2-2 21.9 55 4.25 7.03 1.71 75.27
184104-34-3-3-2-2-2 20.5 48 4.08 7.08 1.72 69.07
184104-11-2-2-2-3-2 22.1 72 4.83 6.98 1.75 72.47
18333-12-2-2-1-1-1 21.9 72 4.75 7.15 1.79 75.67
18333-15-2-2-2-2-1 22.3 51 4.25 6.71 1.74 71.13
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Table 3. Simple variance analysis for day to 50% flowering in four Central and West Asian countries

Sla o e
Sy mibes 35T a5 Mean Square
S.0.V. df 4S5 Sl,e ! Olaaby3T
Turkey Irag Iran Azerbaijan

0y

A 2 27™ 1.2"m 15m 14.3™
Block
Y 13 236.8** 184.8%* 106.6** 394.9%*
Genotype

5T sl
S 26 3.9 4.0 0.3 3.9
Error
(002) Dl e 2 2.1 2.4 0.6 2.6

CV (%)

Aoy 50 Ju—.,lda.dﬁ)uu,-#ub&,,a:**j*‘”s

", * **: Non-significant, Significant at 5% and 1% probability levels, respectively.
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Table 4. Simple variance analysis for yield in four Central and West Asian countries

Sla o S
Ol e @351 a5 Mean Square
S.0.V. df oS 5 Sle Ol Olowl,5T
Turkey Iraq Iran Azerbaijan
e
2 534869.7 " 1885416.7 ™ 145084.7 " 20476.2"
Block
i 13 4081771.3**  19974359.0**  3379405.2** 14148763.7**
Genotype
el gl
il 26 155896.1 322916.7 174072.3 8613.4
Error
( ) Sl ks o
o S 6.1 11.2 6.3 19

CV (%)

Ao y3 ) 50 Jleil o 55l dme ¢ ls gan b 1FF 5 F

", * **: Non-significant, Significant at 5% and 1% probability levels, respectively.
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Table 5. Mean comparison for day to 50% flowering in four Central and West Asian countries

) S5 Sle ol Ol b,5T
Genotype Turkey Iraq Iran Azerbaijan
Khazar bc a a de
(Regional Check Variety) 937 e e 3.7
Dorfak 96.3 84.0 cde 93.3° 78.0 0
Neda 100.32 86.3 bcd 99.32 85.02
Nemat 100.72 87.3%¢ 98.72 85.02
Gohar 101.02 923 99.32 85.02
Shiroodi 100.72 77.7° 98.72 85.02
18425-20-2-2-3-4-1 78.7¢ 76.0f 84.3 ¢ 75.3«
18426-56-2-2-2-2-1 98.0%® 77.7° 89.3°¢ 61.3"
18426-56-3-2-2-2-2 89.3 76.0 88.3°¢ 71.3¢
184104-34-3-3-2-2-2 94.3 ¢ 78.7 ¢ 91.7° 66.7 1
184104-11-2-2-2-3-2 79.3¢ 81.0 df 89.7°¢ 85.72
18333-12-2-2-1-1-1 79.7¢ 78.3 ¢f 83.3f 76.3 bed
18333-15-2-2-2-2-1 84.3 ¢ 77.0° 86.3 ¢ 64.3 M9
Local Check Variety 81.3°¢ 98.32 85.7 % 70.0 ©f

LB e ls e (5)bT i I e 65 2tie Cog o (113 457 O gt a (gla S0k LoD
Means difference within the same column sharing the same letters are not statistically significant.

G IS o Sl Hois sle 50 (LU 10 p Foks”) & Shos Sl duwlio -1 J9ua

Table 6. Mean comparison for yield (Kg/h) in four Central and West Asian countries

) S5 Sle ol Ol b,5T
Genotype Turkey Iraqg Iran Azerbaijan
Khazar 6574.7 bed 3833.3 6709.7 ¢ 4100.0°
(Regional Check Variety) ' ' ' '
Dorfak 7708.7 % 6666.7° 7131.7°%¢ 4966.7 ¢
Neda 7854.0° 6083.3° 7930.7 % 3750.0 9"
Nemat 7524.0% 10583.32 6994.0 6000.0 ¢
Gohar 9250.0° 9250.0° 8422.0° 7500.0°
Shiroodi 7826.72 5666.7 7447.3% 5000.0°¢
18425-20-2-2-3-4-1 4460.7f 2833.3 df 6297.3 3000.0'
18426-56-2-2-2-2-1 5016.7 ¢f 2083.3f 6162.0 % 3766.7 9"
18426-56-3-2-2-2-2 6699.3 3¢ 3666.7 % 6289.0 ¢ 3700.0"
184104-34-3-3-2-2-2 6137.7 cde 4083.3« 6724.3 ¢ 3800.09"
184104-11-2-2-2-3-2 5459, 3 %f 3750.0 %f 6369.0 4900.0¢
18333-12-2-2-1-1-1 4879.37 2166.7 °f 5302.0% 8000.0?
18333-15-2-2-2-2-1 6974.7 3¢ 3500.0 df 6360.7 3900.0¢
Local Check Variety 7341.3%® 7000.0° 4337.0¢ 6500.0 ¢

AL a s e (6olT L 31 An &S ke Cog o Sl o7 Ot (sl 5 S0ke LoDt
Means difference within the same column sharing the same letters are not statistically significant.
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Table 7. Combined variance analysis for agronomic traits in three environment of Central and West Asian

countries
Slap o Kils
Mean Square
Q\J.:::’Jcts 65T 4> ys @ﬂ?m'ujp 5 Shas
S.0.V. df (O ) o) Kg/h) (Ol L )3T Cod)
Day to 50% flowering (Iran Yield
Deletion) (Azerbaijan Deletion) (Kg/h)

Lo

i 2 2549.3** 38835754.2**
Environment
Vo g gl

& 6 4.1 943126.5
Error Type 1
Y 12 314.5%* 18083032.6**
Genotype
Lo X 355

: . 24 130.8** 4518173.7**

Genotype x Environment
Yoo glos

&e 72 4.6 217560.5
Error Type 2

o

(M)J)uﬁ:w s P 26 77

CV (%)

Bk ‘HS

.M)>\)adu>!cbd)>)\:@~‘)l>&~xb. )

", * **: Non-significant, Significant at 5% and 1% probability levels, respectively.

AU Aoy 0 b sy sl ST ke A lie

@S 5 sba,ysaS Sl b aw > s S S)
O b Sy 3lde o 2aS 48 515 0L Ol b)y3T 5 Gl e
18333- slacs )1y blass S 55 u.m\.lf Aoy
Azils s, VAS B VA L s 5 4 18425-20 4 15
SMEe o iy L g F 0055 b 55 ple S &S
39t 5 o5 Wan A p E Bl ) Cdo
595 80 B Ay n Ok anls L oaS sl Ol
Ros oSS gy g o 55 ple Sl S p0
doys B0 G ey AVA L VAR Ol s als

(A Jgds) Lsls selasl s o |y GAAK
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Table 8. Mean comparison of rice genotypes for agronomic traits in all studied environments

GA.LL?/A'L?JQ) s Shes

D) (O 1 Csdm) kg/h) (Olow )3T Cod)
Genotype Day to 50% flowering (Iran Yield
Deletion) (Azerbaijan Deletion) (Kg/h)
Khazar ab abe
(Regional Check Variety) 90.7 7509
Dorfak 87.9%® 7169 ¢
Neda 92.8% 7289 ¢
Nemat 91.7%® 83672
Gohar 94.42 8167 *
Shiroodi 90.5%® 7147 3¢
18425-20-2-2-3-4-1 78.6° 4530 ¢
18426-56-2-2-2-2-1 81.6%® 4421 bc
18426-56-3-2-2-2-2 81.3%® 5552 ¢
184104-34-3-3-2-2-2 82.8%® 5648 ¢
184104-11-2-2-2-3-2 83.9%® 5193 ¢
18333-12-2-2-1-1-1 79.4% 4086°
18333-15-2-2-2-2-1 78.0° 5612 3¢

AL e Sl me (6 LT L 1 Aiteas 57 ke Cog o (6113 457 Ot m (sl S0k LoD
Means difference within the same column sharing the same letters are not statistically significant.

(3 GF Sl TS S e 61 s 55 S () Dl oSk lie 4 gt
Table 9. Mean comparison for agronomic traits of all genotypes for each environment from
three Central and West Asian countries.

s Shas
085S (Ol 2 o) A0 6 5 2558 Kg/h) (O L ,3T o)
Country Day to 50% flowering (Iran Deletion) Country Yield
(Azerbaijan Deletion) (Kg/h)
Turkey 924 Iran 6818.4 @
Iraq 82.3° Turkey 6451.12
Azerbaijan 76.0° Irag 4935.9°

b e Sl me (6T L 1 Ates S e o5 (6113 457 Ot p sla S0k oDt
Means difference within the same column sharing the same letters are not statistically significant.
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Abstract

In order to evaluate the adaptability, yield and some important agronomic and
qualitative traits of rice, this study was carried out with 14 rice genotypes, including 12
rice lines and varieties from Rice Research Institute of Iran along with a regional
(Khazar) and a local (Hashemi, Esteghlal, Yasmin and Osmancik) check in paddy areas
of Iran, Azerbaijan, Turkey and Iraq as the first regional project for Central and West
Asian countries under a research program entitled “Establishing a Multi-location
Evaluation and Research Network for Genetic Enhancement in Central and West Asia
(EMERGE-CWA)”. The experimental design was a randomized complete block design
with three replications. Simple and combined analysis of variance, comparison means of
traits and stability analysis through GGE Biplot was conducted. Stability analysis
results for yield based on compound analysis in three regions of Turkey, Irag and Iran
by GGE Biplot method revealed that the most stable genotypes are Gohar, Dorfak,
184104-34, 184104-11, 18333-12 and 18425-20, respectively. These genotypes had
higher yield than average. This research resulted in selecting line 18426-56-3 in Turkey,
Shiroodi and Dorfak varieties in Iraq, five promising line including 18425-20, 18436-
56-3, 184104-34, 184104-11 and 18433-12 in Iran as the genotypes with high and
intermediate yield and desirable agronomic and grain quality characteristics. These
genotypes would be utilized in advanced trials of various rice breeding programs to
release directly as new varieties.
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