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Stability analysis and genotype X environment interaction for grain yield of rice
(Oryza sativa L.) promising breeding lines
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Table 1. Pedigree and important agronomical characteristics of selected breeding rice lines collected from preliminary yield trial
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als 5 Shes odsasY; gles Skl GlsVere O3y &l Jsb Al s il Wiy b G5 gl
TS o Grain yield Gelatinization termp. J5 okl Amylose content 1000-grain weight Grain length No. of filled Panicle length a3 sk ey Plant height
Rice genotypes Pedigree (kg.ha!) ({O) Gel consistency (%) (g) (mm) grain.panicle’! (cm) Panicle. Plant’! (cm)
Gl AN74 Alikazemi/Nemat 5628 7 45 233 31.0 9.5 84.4 26.0 133 87.5
G2 NS27 Nemat/SHZ2 6600 7 90 20.4 25.8 10.5 102.6 25.0 143 99.9
G3 NS23 Nemat/SHZ2 6091 7 86 23.0 22,6 9.6 101.4 27.0 17.7 100.1
G4 NS11 Nemat/SHZ2 7055 7 50 21.1 24.0 10.3 89.4 25.0 15.6 108.7
G5 NS86 Nemat/SHZ2 6198 7 37 21.1 25.8 10.4 83.3 27.0 15.1 114.0
G6 NS77 Nemat/SHZ2 5861 7 100 23.8 32.0 10.5 86.4 24.0 14.8 101.8
G7 TS84 Tarom-mahalli/SHZ2 8141 3 46 232 26.0 8.6 83.9 25.0 159 99.5
G8 SHZ2 San Huan Zhan2 6373 6.7 59 23.7 21.0 83 95.0 21.0 14.0 105.0
G9 o ol Tarom-mahalli 4183 4 51 182 23.0 9.8 83.0 23.0 9.0 146.0
G10 S Sang-tarom/Amol3 7040 7 34 25.8 31.0 10.6 95.0 30.0 12.0 118.0
Gl1 $o55S Keshvari 5458 3.1 74 21.5 26.0 10.2 126.5 26.3 15.0 123.0
G: Rice genotypes codes. G8 to G11 are check cultivars Les Aol ru,lGll bG8 bl 2,5 g2 slags 55 sbs G
Y'Yy
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Table 2. Mean of grain yield (kg.ha!) of rice breeding lines in stability experiment in different environments (years and locations)

N S - R RES R A

(Lol 5 Ldle) Calises sladase <SS 4 )8 3l L2ale3T s Fn el LAl e Y G o (.,?,J;) 613 s Shas 5 Kiba =Y Sy

yray

rar

a0

2014 2015 2016
o S s ST Jb st s oS ST Jb St s oS ST Jb st s oS Jer oSt
Rice genotypes Amol(El) Babol(E2) Behshahr(E3) Tonekabon(E4) Mean Amol(E5) Babol(E6) Behshahr(E7) Tonekabon(E) Mean Amol(E9) Babol(E10) Behshahr(E11) Tonekabon(E12) Mean Mean (3 years)
Gl 8745.1 6760.5 81382 7070.0 7678.4 7479.8 5691.2 4903.6 5816.5 5972.8 52212 6828.6 6405.1 4948.9 5850.9 6500.7
G2 6803.1 11564.0 7331.7 8979.3 8669.5 9290.6 7794.7 6374.2 8523.0 7995.6 6794.3 8063.7 6025.3 8279.8 7290.8 7985.3
G3 7781.2 8922.8 9341.5 9138.0 8795.9 8403.2 5656.9 4021.9 7849.1 6482.8 5582.1 7400.3 4909.1 7077.2 6242.2 7173.6
G4 7346.0 110703 6601.8 8416.7 8358.7 7567.2 6200.0 5536.7 6101.1 6351.2 6679.3 8501.8 6044.4 6482.0 6926.9 72123
G5 6300.7 10075.8 7620.4 6995.7 7748.1 9278.0 8297.7 5392.5 5892.2 7215.1 6046.5 6853.4 5548.2 6164.3 6153.1 7038.8
G6 7920.8 12274.1 7660.3 8007.0 8965.6 6990.0 6417.0 5075.8 6473.8 6239.2 6247.0 6911.7 3994.8 5926.2 5769.9 6991.6
G7 8140.5 10562.9 6850.8 9364.3 8729.6 9796.3 8164.3 8475.5 77152 8537.8 6796.1 7965.0 6308.9 6928.8 6999.7 8089.1
G8 6985.2 9465.6 6495.2 8268.7 7803.7 8528.9 5716.3 3788.9 6037.7 6018.0 5129.4 6011.6 43333 6056.7 5382.8 6401.5
G9 5685.3 5624.1 4858.8 47623 5232.6 5078.9 7088.8 4303.2 4401.6 5218.1 48272 4829.4 7747.0 4702.4 5526.5 5325.8
G10 7964.3 9225.7 5704.2 7445.3 7584.9 9565.1 8791.8 7303.4 8014.2 8418.6 6589.1 7799.8 6444.0 7154.0 6996.7 7666.7
Gl1 6957.0 8223.7 8231.0 5498.0 72274 6944.1 5935.7 4130.1 47245 5433.6 4646.1 8493.1 34254 4439.5 5251.0 5970.7

(O ¥ 5t 850 Lile3T s o el LAl gla Y G o (.,?,J;) 613 3 Shas 5 Kka =Y Jgid 4ol

Table 2(Continued). Mean of grain yield (kg.ha™!) of rice breeding lines in stability experiment (3 years and 4 locations)

Tr s s T bt A oSS
Rice genotypes Amol Babol Behshahr Tonekabon
Gl 7148.7  6426.8 6482.3 5945.1
G2 7629.3  9140.8 6577.1 8594.1
G3 7255.5  7326.7 6090.8 8021.4
G4 7197.5  8590.7 6061.0 6999.9
G5 7208.4  8408.9 6187.0 6350.8
G6 7052.6  8534.2 5577.0 6802.3
G7 82443 88974 7211.7 8002.8
G8 6881.2  7064.5 4872.5 6787.7
G9 5197.1  5847.5 5636.3 4622.1
G10 8039.5  8605.8 6483.9 7537.8
Gl1 6182.4  7550.8 5262.2 4887.3
ryo
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Table 3. Slope of regression line in stability analysis, Finlay and Wilkinson, for grain yield of rice breeding lines

Er sl s CORTS- S a1 3 Shes
Rice genotypes Regression slope (b;) Grain yield (kg.ha™")
Gl 0.62 ** 6500.7
G2 1.14 ns 7985.3
G3 1.21 * 7173.6
G4 1.17 * 7212.3
G5 1.15ns 7038.9
G6 1.61 ** 6991.6
G7 0.89 ns 8089.1
G8 1.39 ** 6401.5
G9 -0.03 ** 5325.8
G10 0.63 ** 7666.7
Gll1 1.21 * 5970.7

3 INF2 DIV 165l 05 sutoes .Uﬁ&i,@_n.;,i T 53 5l ine 5 I3 e b o a5 3w IS

ns, * and **: Non significant and significant at 5% and 1% probability levels, respectively. Stability range (0=0.05): 0.84 to 1.16
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Fig. 1. Biplot of genotypes mean (£) and environments (4) with first principle component value (AMMI1)

2l bl calel O go 4 i SaGS 55

Yrv

Y S s a5y s adasee b as o O b

)\Jﬁ&)}aﬂ@@ﬁﬁd\)).@\cﬁﬁb\


https://dorl.net/dor/20.1001.1.15625540.1397.20.4.5.4
http://agrobreedjournal.ir/article-1-976-en.html

[ Downloaded from agrobreedjournal .ir on 2024-05-04 |

[ DOR: 20.1001.1.15625540.1397.20.4.5.4 ]

Y4y thﬁ) & AJL;.:« Lr:.m«:.: .u> Q“Q'_ﬁ' g|)) r}k— 4\1;;&“

<YL 6lnl 5IGS 5G4 GT G2 slac—s 45
Sl 55 s g sl g 85 ple 4 S
L Slazbes e 1 abais oy 5593 ;,3G6 5G3 Gl
2 aS sl Al e LS 5 iy 5 O
(o 3as 58 5w S1ol3) Lags 55 on g oS
P 0T 53 45 g o0 O seims gl o 1

Lo é‘)

Jolie 31 Ol s 5 Ao 53 V7Y 390> OO U
ity 3 Shae Ly ataily 53 1) oo 55 (3 35
s s dsladss 9o 0w aSUS oas
Sl an a5 L e dewo s YH/Y 5 Y9 N
S5 s A 1S s 1l slaci s
2 Las 5 ool (Ol Dlazes S 0
3t ot s 3 Shas L5 51 L Lo oe plas

INTERACTION BIPLOT FOR THE AMMIZ MODEL

30.0 ’
o p
:\\' .
120 !
11 ]
A /
H ‘--__‘_\_7
-6.0
4
o
&
240
§--
420
-60.0 -354 -13.8 78 294 510

rcal

Variate: Yield; Model fit: 63.0% of GxE 85

(AMMI2) T ol add go pmngs p3lin 5 laows 55 opobe M gL -Y S

Fig. 2. Biplot of genotypes mean and related second principle component value (AMMI2)

aS ol 4 am 5L andllas ol ps As ws bl ilesT
L dmlie =1 o) St i Joh 4l e 5
el G5 3G2 GT la g dis S 4 g
i s 53 5 Dlathen 1S m i pt S35
o 0T S5 L s o JS Ja e 1 YL 5 Sles
23 Bl st e (I L ol 55 Ol se
e s o 4S ol ol 5 1E daly ol
9355 5l e gl ol A 30 95 Lt 4 S
LSl adls |y gols e e il yly caadl 3o L

YYA

4 oV YY (Il b T e s

23 =555 Jolee SIS s ey ka5 (SN
= el sl Y sl 5 ud ui)\)'?,la.::w
GoMul L LT 5l el 5 (o0 5ee (5ol L
S YL s, s e ls 9o elwl o olazs]
Gblin sl 8 Islan g S5 a2 5 SO
(Rashmi et al., 2017) Lds HLwlid aallae 5,50
G2 slac s gy jela 95 pl plulp g S cpbs

Q—i‘)’)“)‘—:’.liﬁdj—“"“’ﬁ, L;l_hg_;_:s}}jj\Cﬁ_g


https://dorl.net/dor/20.1001.1.15625540.1397.20.4.5.4
http://agrobreedjournal.ir/article-1-976-en.html

[ Downloaded from agrobreedjournal .ir on 2024-05-04 |

[ DOR: 20.1001.1.15625540.1397.20.4.5.4 ]

N P - R TS R Y= A

= =555 o=l =) o dal s g S sl
Ol 53 al 5ol s 5350 5V 5 Ses
E5 JEl glab seda S5 o in  Sl>
E4 ((\YAY 1 gig) E3 (()¥40 5 \WAY (gladlu : uT)
63, Shes (\YAF 5 VAV cladlo:LSS)ES
Iy e Jmlize 515 i sls S0l 51 Lis
! e 1ot Sl o o a1l
S s s ian e Sl e S0l 3 (Noise)
3 oIl Jdow g an 2 5o e S35 sasOLis
.(Anandan and Eswaran, 2009)
Sla el 5l S Olse s casls gkl Ol jee
T Ol ) o Olail) 5 dils kS Lol
Er el Al a5 5 (65 2o 4 Ak
O & ame 2 sl 5 0K 5l 5 b 4w o
2 Syl ar s L $ o5 )l s) s
Sy slags 55 ol gl o (A5 sla LT
Olgieds (e CndS 5 ails S50 Oloas goast
a8 5 gl sosm Dl 53 g la e
adlate ;55 )80 60 3 Slov s ol sy

3 @ SLaGs 55 615 5kl Oln ks (6,8 05100

slac—s 85 Jl> e ,5 .(Gauch and Zobel, 1996)
i ol 65l 615 G6 5G4 G3 (Gl

oladT 55 Lsh o O gmmms S5 55 i Ay
Jmlize O, 4 s a e o pwas s 50
=555 Jilie SIS s s e 53 bes 53 G5 S5
oo Jde s a5 s 3158 Lo
L3 g ol adl se 93 (g4l3 gme odias §LiS 5 AMMI
53, Mes 0 VL (Uide dl ) 555
asllls ;> (Sharifi e al., 2017) Lils |y g lul
03 1S sl Ly TR T AL FUTSRTFSNE
Jolime 1 el 53 o 3T e 03 6T (S5 i 3
GLJ‘LE}AM)JH)‘J@&A@)J*_::}S}
SVUY Y slie U s ja) iz 51 L L e
d_p > dg—f. dl_».’}\ cld_.n BE) j_:a (J._.a)) \F/¥F
S )\Ju_bu odiladls C)‘j_}'\ u_b (oS e )\Ju_bu
aS Sl ol u.i)\)'f o D .(Katsura et al., 2016)
5 e e (B3] ) ) 5 Shas 5 5148 5555
s 55 il anls (o 45 S50 5) (6 S )l

Fr el Jalls sl 53 (AU B s, sl 5SSl (le Gl bl p S 4 Canslie Conds —F s

Table 4. Resistance performance of rice breeding lines to stem borer, blast disease and days to 50% flowering

el ke Slale e S A s 300 b 5,
Blast disease Stem borer Days to 50% flowering
Erobass  eplS s ealS s JT oSS
Rice genotype  Seedling Panicle Seedling Panicle Amol Tonekabon

Gl 1.0 0.0 0.03 0.21 97 101

G2 1.0 0.0 0.11 0.10 132 120

G3 1.0 0.0 0.02 0.20 132 119

G4 3.0 0.0 0.16 0.46 132 120

G5 1.0 0.0 0.13 0.26 132 121

G6 1.0 0.0 0.00 0.18 132 122

G7 1.0 0.0 0.00 0.42 132 123

G8 1.0 0.0 0.00 0.28 134 123

G9 7.0 7.0 0.02 0.12 103 95

G10 1.0 0.0 0.23 0.31 135 117

Gl1 1.0 0.0 0.08 0.32 132 112

a3l o LOSe 5 Uy S5 53 uslie 5 oo e S0k Jgder sltel
Figures in table are average of scores and values across replications and environments
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Stability analysis and genotype X environment interaction for grain yield of rice
(Oryza sativa L.) promising breeding lines
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ABSTRACT

Moumeni, A., A. Mohaddesi, M. Amo-oughli-Tabari, F. Tavassoli-Larijani and V. Khosravi. 2019. Stability analysis and
genotype X environment interaction for grain yield of rice (Oryza sativa L.) promising breeding lines. Iranian Journal of Crop
Sciences. 20(4):329-343. (In Persian).

Improvement of rice characteristics of Iranian traditional and high-yielding cultivars is very important in rice
breeding programmes for sustainable rice production in Iran. Therefore, a total of seven advanced promising
breeding lines of rice were tested for their adaptability and genotype x environment interaction in 2014 to 2016
and four locations at Amol, Babol, Behshahr and Tonekabon, Iran. Results of analysis of variance showed
significant differences among these promising breeding lines and their parents as well as check cultivars for
important characteristics such as grain yield, plant height, panicle number per plant, grain per panicle most of
environments. It's found that promising breeding line G1 (AN74), originated from Alikazemi X Nemat, was
significantly early maturity as compared with other lines, and was similar to Tarom-Mabhalli, a local variety.
Combined analysis of variance indicated that year, year x location, genotypes % location and year X location x
genotype interaction effects were significant on grain yield. According to the adaptability analysis for grain
yield, we found that two promising breeding lines; AN74 (G1) with »i=0.62 and an average yield of 6500 Kg/ha
showed specific adaptation in central Mazandaran, while genotype TS84 (G7) with »i=0.89 and average yield of
8089 kg.ha! with higher yield and yield stability in most of the environments. Analysis of genotype x
environment interaction through AMMI method showed that two first components of interaction (IPCA1 and
IPCA2) were significant explained 36.8 and 26.1 percent of the variation in grain yield, respectively. The
promising breeding line AN74, of Ali-Kazemi background, with an average of 97 days to 50 percent flowering,
plant height of ~85 cm and intermediate amylose content (20~24 %) was identified as a suitable promising
breeding line for centeral areas of Mazandaran. Another suitable promising breeding line with Tarom
background, TS84, was well adapted to rice growing areas in Mazandaran. Therefore, these two promising
breeding lines; AN74 and TS84 can be considered for further verifications on farmers’ fields for being released

as new rice cultivars.

Key words: Combined analysis of variance, Promissing lines, Regression, Rice and Stability of grain yield.
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