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Evaluation of Grain Yield Stability of Rice Genotypes under Humid Climate of
Northern Iran
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Table 1: Meteorological and geographical parameters of experimental locations

Graghee) aildlo (556 05le

o () Lo s 5 glis | Average of annual precipitation (mm) eldla o 2Ll i Jgbo
Location Elevation (m) Latitude Longitude
1389-90 1390-91 1391-92
Amol Ll 23.7 698 763 647 36° 28" 52023
Sari &b 23 581 464 479 36°33" 53° 00’
Tonekabon Reiet -20 1084 1190 1302 36° 54/ 50° 40’

Ol ewbislen lojle colus 5l ae @
a: Iran Meteorological Organization website (http://www.irimo.ir)

ooy dadllae = GL“"‘-‘-’}‘) 0,%d g o)Lo..i} Y ‘_Jj..\?
Table 2: Number and pedigree of studied rice genotypes

s ojled s UL ot
Genotype number Pedigree or name of genotype
1 IR50
2 CT9900-2-2-M-M
3 IR72
4 YRL101
5 M92-2
6 CT9509-25-M-1-1-3-2P-M-1
7 CNAX4264-4-4-1-3-1
UPR1201-1-5-3
IR71146-97-1-2-1-3
10 NANJING70272
11 CT9506-12-10-1-1-M-3P-M
12 IR73888-2-10-3
13 =
Fajr
14 s
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Table 3: Combined analysis of variance for grain yield of 14 rice genotypes in three locations and three years

et g @ol3T az ) Slas o (eSile
S.0.V. df Mean squares
Environment e 8 31607535.38"
Year J 2 6632638.1"™
Location R 2 35456330.4"™
Year x Location Ole x Jlw 4 42170586.5™
Error 1 \ b..;‘;;“u)'—l sla> 18 2710047.5
Genotype S 95 13 3839920.4"
Genotype x Environment laoee x Cudel) 104 969220.2""
Genotype x Year Jle x g3 26 1235308.7"
Genotype x Location O X Cuigis 26 14478117
Genotype x Year xLocation O x Jlu x i) 52 596880.3™
Error 2 Y imlesl glas 234 469221.1
Coefficient of Variation (%) CHUUES UV IRV 12.02

Sogme e 9 /) B Jliol maw jo jls gime o 54y NS g %
* **and ns: Significant at the 5% and 1% levels of probability and not-significant respectively

vield

6342 7

6044

(iSe ;o p,56lS) ails o Slas
Grain yield (kg.ha™)

4852 7
1446817

689516

13.81

437082

735 s il )ls 18.77 Ca el e .
- - 184649 21.25 s 8 Ol s g o
Romer environmental variance

Francis coefficient of variation

G“)‘f LSLQ’“"-‘-‘}’) Q)SL;.C u,.isl..,o ﬁ‘ﬁ 59 u‘).u.u w)..a ‘o_la.gm u**‘li)‘ﬁ (_g)‘..\g.l.é dlﬁ)fuo‘)lg: o= dw )‘69—0.; 2\ wa:
Fig. 1: Three-dimensional plot of environmental variance and coefficient of variation stability parameters versus the
genotypic mean response in rice genotypes

Green (1, 6, 7, 9, 13): Stable, Red (3, 4, 5, 11, 14): Unstable
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Table 4: Mean grain yield, different stability parameters and ranks of rice genotypes

BT 2 S N P R NN RPN N I AR SO et OOy S
) 4 #5) EANC E S 4 4 LS ¥ NELRRFSN ¥
. = 2 2 | Q9
Genotype (LS 5o o ) x o w; @ o, @ «° o x
Mean grain Si CVi ASV MSY /L CVY /L
yield (kg.ha?)
1 5682.296 7 822192.67 7 15.957 7 1657250.93 3 214759.64 3 13.98722 6 650504.4 3 14.193 3
2 5372.407 12 783364.30 6 16.474 8 1184602.08 1 145831.68 1 11.18167 4 960548.7 7 18.242 9
3 5559.296 11 1064086.61 10 18.555 11 2631603.23 9 356852.68 9 14.54973 7 1038773 8 18.333 10
4 6045.889 3 1020126.57 9 16.705 9 3058499.99 11 419108.45 11 11.15653 3 1138300 10 17.646 8
5 5628.074 9 1138865.15 11 18.961 12 2510036.89 8 339124.25 8 22.30394 11 847011.3 6 16.352 6
6 5575.296 10 479493.92 4 12.420 4 3079145.16 12 422119.2 12 22.33252 12 798582.5 5 16.028 5
7 6032.444 4 386235.46 2 10.302 2 1826100.2 6 239383.49 6 11.78095 5 558947.4 2 12.393 2
8 5660.259 8 1446816.88 14 21.250 14 3385127.26 13 466741.59 13 24.80591 14 1479431 13 21.488 14
9 5879.593 5 719802.28 5 14.429 5 2156402.9 7 287552.63 7 16.24724 9 1173015 11 18.420 11
10 4851.630 14 184648.89 1 8.8569 1 1794601.88 5 234789.98 5 17.7035 10 278196.3 1 10.871 1
11 5309.971 13 1220199.92 13 20.802 13 3981838.43 14 553761.97 14 22.71147 13 1246775 12 21.028 13
12 6342.111 1 880318.51 8 14.794 6 1755338.4 4 229064.06 4 8.041027 2 1117693 9 16.669 7
13 5755.815 6 461411.60 3 11.801 3 1601482.87 2 206626.79 2 14.60687 8 718449 4 14.726 4
14 6086.593 2 1181076.79 12 17.855 10 2977602.31 10 407310.87 10 7.435238 1 1610630 14 20.850 12
mean 5698.691 842045.70 15.654 2399973.752 323073.38 15.6317 972632.61 16.946

¥4
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Fig. 2: Three-dimensional plot of stability variance and ecovalance stability parameters versus the genotypic mean
response in rice genotypes

Green (1, 7,9, 12, 13): Stable, Red (3, 4, 5, 6, 8, 11, 14): Unstable

ypield
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Fig. 3: Three-dimensional plot of Lin and Binns’s stability parameters versus the genotypic mean in rice genotypes
Green (1, 7, 13): Stable, Red (3, 4, 8, 9, 11, 14): Unstable
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Table 5: analysis of variance of AMMI model for grain yield of rice genotypes

s golie soljl a0 Slaye ggaa 9%SS Slaee oSl
S.O.V. df SS MS
e 125 403578152.8 3228625.22"
Treatment
sl 13 49918964.6 12.36909 3839920.4"
Genotype
B 8 252860283.0 62.6546 31607535.38™
Environment
e % sl 104 100798905.2 24.9763 969220.2™
Genotypex Environment
Maze 31 Lol ailge oy 20 37947770.64 37.6470 1897388.53"
IPCA;
Hlae 1 Lol adlge yiogo 18 29294465 53 29.0623 1627470.31"
IPCA;
Ges) mstgsle 70 33556669.01 33.2907 479380.9859"™
Residual (Noise)
ouds pleol gl 234 109797734.3 469221.1

Pooled error

Sogre e g om0 )V b Jloiol maw )0 jlo sixe oS Sa NS g s o
* **and ns: Significant at the 5% and 1% levels of probability and not-significant respectively

AMMI 5 lal i3yl sielyl g peo g Jol ol (slaadlie polie g ails o, Sles 7 Jgo
Table 6: Grain yield, IPCA; and IPCA; scores and AMMI Stability Value

S99 OLSe j3 p,59kS) ails 5 Sos Jsl el 4dlse p9d (shol il el okl o)l
Genotypes Grain yield (kg.ha™) IPCA, IPCA, ASV
1 5682.3 -10.7905 -3.1666 13.98722
2 5372.41 2.7773 -10.6176 11.18167
3 5559.3 -9.9057 -7.4345 14.54973
4 6045.89 -5.052 -9.1532 11.15653
5 5628.07 -13.7268 -14.0388 22.30394
6 5575.3 17.1681 5.3736 22.33252
7 6032.44 9.307 -0.8397 11.78095
8 5660.26 -14.194 17.1511 24.80591
9 5879.59 12.3025 4,764 16.24724
10 4851.63 14.0213 0.0926 17.7035
11 5309.97 -11.0581 17.913 22.71147
12 6342.11 -2.628 7.3245 8.041027
13 5755.81 11.5688 0.0621 14.60687
14 6086.59 0.2102 -7.4305 7.435238

o)
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Fig. 4:

Diagram of estimated parameters using Tai regression. (The hyperbola represents a 95% estimated

distance for o =0; The vertical lines are the border of a 95% confidence interval for A =1)
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Table 7: Tai regression results in rice genotypes

s OLSa ;5 p,5okS) ails o Shes s Shes a3, ALPHA LAMBDA

Genotypes Grain yield (kg.ha™) Yield rank (o) )
1 5682.296 7 0.049™ 1.416™
2 5372.407 12 0.057™ 1.005™
3 5559.296 11 0.181"™ 2.123™
4 6045.889 3 0.102" 2.587"
5 5628.074 9 0.259™ 1.868™
6 5575.296 10 -0.391™ 1.988™
7 6032.444 4 -0.362" 1.004™
8 5660.259 8 0.459™ 1.997™
9 5879.593 5 -0.089" 1.822™
10 4851.630 14 -0.542" 0.271"
11 5309.971 13 0.199™ 3.254"
12 6342.111 1 0.093™ 1.473™
13 5755.815 6 -0.273" 1.055™
14 6086.593 2
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*, **and ns: Significant at the 5% and 1% levels of probability and not-significant, respectively
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Evaluation of Grain Yield Stability of Rice Genotypes under Humid Climate of
Northern Iran

Mostafavi'*, Kh., Hosseini Imeni?, S. S. and Haji Mohammadali Jahromi®, M.

Abstract

The purpose of this study was to study the stability and adaptability of 12 advanced lines of rice with two control
varieties (Fajr and Neda cultivars). These genotypes were evaluated over 3 years of cultivation (2011-2013) in a
randomized complete block design with three replications and three locations including Amol, Sari and Tonekabon. In
this research, the stability statistics including Romer’s environmental variance, Francis and Kannenberg coefficient of
variation, Wrick’s ecovalance, Shukla stability variance, AMMI stability value, lin and Binns parameter, within location
coefficient of variation and Tai regression method were used to evaluate genotypes stability. Based on environmental
variance and coefficient of variation, lines 7, 9 and Neda cultivar were stable and showed acceptable yield. According
to Shukla stability variance, wrik’s eco-valance parameters and yield, lines 1, 7, 9, 12 and Fajr cultivar were the best
genotypes. The results of variance and Lin and Binns parameter indicated that lines 10, 7 and 1 were the best genotypes.
Based on AMMI stability parameter, lines 1, 2, 4, 7, 12 and Neda variety showed the best stability and yield. Tai
regression results indicated that lines 7, 9, 12, and Fajr and Neda cultivars had the best stability and yield. Based on all
methods, lines 7, 9 and Fajr cultivar were identified stable and with the yield of 6032.44, 5879.59 and 5755.81 kgr/ha
respectively stayed above the average of all genotypes.
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