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Application o AMMI Modd in the gability analysis o spring wheat in rainfed areas
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Abstract : Gerotype gahility of agronomic traitsis a direct measure of the effect of genotype x environment interactions ( GEl) .

The additive mein dfects and mutiplicative interaction nodd (AMMI) combine andyss of variance and principa conponent
andysesthat has been proved to be an dfective tool in undersanding conplex GEl and evauaing gerotypes dahility and
environmenta di scrimination to genotype diverdty. The grain yidd data of 10 soring wheat genotypes grown in a regond trid of
China & 13 dtesd the rainfed areas were used for AMMI andlyss. The average grain yied across the 13 dtes ranged from 396 6
kg hm™ 2 to 4050. 2 kg hm™ 2 , of which the grain yidds of nemy released , npdern gerotypes ranged from 1318 6 kg- hm™ 2 to
2315.6 kg hm™ 2. Highly significant variations were observed among genotypes, environments and GEI , with the three variances
acoounting for 6.2 %, 70. 3% and 23. 5 % o totd variance, regectively. The environment and the GEl had grester dfects on
grain yidd than genotypes. The three firg principa component axes (IPCA) with sgnificant interaction represented 90. 8 % of
totd GEl variance. Usdng the three firg IPCA , genotype dtability parameter (D;) and sSte discrimination parameter (D;) were
cacuated , where the dfference of D; anong the genotypes was wp to 3 times, while thet o D; anong the dtes was up to 19
times, Gerotypes Dingd 35, Xihan No. 1 and Dingeng 889 had highes yidds and bet yidd gahility across different
ervironments. The genotype Mengmai 35 was the worg in both yield and gahility. Sme genotypes performed begt at ome gecific
dtes and can be recommended for those gecific environments.
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, B e13( ) (6300. 3 kg-
hm?) | @B e ell
( ): ( 0.569") ,
(=10 ) 6 7 ,
(0.816 " ") (0.653") (-0.669") (0.5777)
1 2002 ()

Tablel Mean grain yidd o spring wheat cultivars (lines) acrossall sitesfor in rainfed areas o China in 2002
() () ’

Cutivar/line Qode df Cutivar/line Mean grain yidd(kg- hm=2)  Multiple conparions Breeding inditute
889 Dingfen 889 ol 2232.6 AB abe
1 XihanNo.1 R 2315.6 A a
35 Mengnai 35 B 1318.6 F f
92  759%ian 75 o 1638.2 E e
27 Ningchun 27 & 2153.5 BC c
746-9 Jinyan746-9 [¢§) 2190.8 AB bc
256 Gooyuan256 g7 2047.3 o)) d
99 -27 Qingd9yun-27 ®B 1980.5 D d
1  Baong No. 1 o) 2003. 6 D d
35(CK) Dingxi 35(Control) gl10 2274.7 AB ab
* ) 0.01 , 0.05 , LD Sare |etter

indicate no sgnificant difference for the mean grain yield based on LD method ,capitd |etter means sgnificant difference a p <0. 01 ,9mdll letter means sgnificant
difference & p<0.05

2

Table 2 Maean grain yidd o stesacrossall cultivars (lines) and environment factors o sites

=10

Ste (kg-hm"?) (m) (mm) (mm) (h) () () @
( ) Ledu el 392.6 2670.0 335.4 261.9 2650 6.9 2000 144
( ) Datong €2 1574.5 1067.2 391.5 0 2605 6.40 2805 145
( ) Yuzhong €3 3998.0 1900. 0 406. 7 211.7 2666 6.60 2308 138
Nongda el 1586.5 1840.0 340.0 175.7 2550 7.20 2812 150

( ) Xiji €5 1388.1 1890.0 350.0 231.4 2322 5.30 2704 125
( ) Bashang €6 2653.7 1393.0 400.0 220.7 2900 5.60 2500 113
( ) Quyuan e7 1330.3 1753.2 410.0 173.5 2500 6.20 2750 140
( ) Zhwoz €8 2258.7 1650. 0 380.0 297.8 2900 3.00 1998 109
( ) Ydin €9 2203.0 1147.0 413.9 391.8 2879 8.10 3732 164
( ) Huining €l0 1403. 9 2050.0 433.0 242.4 2525 6.50 2088 136
( ) Haiyuan ell 1531.7 1854.3 388.7 293.8 2700 7.50 2720 135
( ) Dingxi e12 1830.8 1920.0 425.1 352.3 2500 6.30 2239 130
( ) Daun el3 4050. 2 2738.0 450.0 223.2 2685 2.80 2098 120

Mde o dte; Mean grain yidd of dte; Altitude; Annud precipitaion; Precipitation in the groning seaon;  Annud sunshine duration; Mean
annua tenperature; Annua accumulaed temperature (=10 ) ;  Fog-free days

( 3: GHl ,
6.18% 70.33% 23.49 %, ,GEl :
, 11.4 3.8
AMMI , 3 JIPCA1 IPCA2 IPCA3
57.56 % 27.67% 5.54%, 90.77 %, 53.18% GEI

. AMMI GEl



11 :AMMI 3681
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Table 3 The analysis results o combined ANOVA, Regresson modd and AMMI modd
Degree F
Modd Surce of variaion o freedom(DF) UM o squares(S9 Mean Square(MS) F-ted
Andlyss (Totdl) 389 574743076. 79 1477488. 62
o variance (ANOVA) (Treatment) 129 558320009. 10 4328062. 07 68.52 "
( Gerotype) 9 34495533. 33 3832837. 04 60.68 "
(Environment) 12 392680310. 49 32723359. 21 518.06 "
(c=)] 108 131144165. 28 1214297. 83 9.2
(Error) 260 16423067. 69 63165. 64
Regresson andyss  GEl (Regresdon) 20 69739077. 34 3486953. 87 55.20" "
(Resdues) 88 61405087. 94 697785. 09 11.05" "
AMMI andys's IPCAL 20 75483869. 12 3774193. 46 16.81" "
IPCA2 18 36268600. 93 2014922. 27 897" "
IPCA3 16 7265577. 92 454098. 62 2.02°
(Reddues) 54 12126117. 31 224557.73
* 5% Sgnificance leve a 5 % probahility ; * * 1% Sgnificance levd a 1 % probahility
2.2
AMMI1 (1 , ) )
GEl , IPCAL GEl
IPCA1 gl g6 g8 , el3 e’
: g2 910 a1, B @ 8
AMMI1 57.56 % GEl , ,
IPCA1 IPCA2 AMMI2 (2 GEl (85.23 %)
AMM 2 , , 2
g10 ol g2 09, o3 o5 08; el3 el2 9 €10
AMMI2 , IPCA3 5.54% ,
, 3 GH (IPCA1 IPCA3) Di¢j ,
AMMI2 4 , g10 Di (15.536) , 03 ,
D 2.98 , gl 92 910,
g4 98,3 o3 o2 2004
1 ( D92067) |, 2005 2006 IPCA1
IPCA3 (D) ( ) :e13(60. 13) > e8(49.37) >e5(25.47) >ell1(24.01) > eb
(22.82) >e9(21.74) >e4(21.40) >e2(19.19) >e3(18.83) >el1(16.11) >e7(15.87) >e10(8.71) >el2(3.17) ,
D, 19
4 D, SOV S (] Bi-1]) DRI APS 8
( ):D, SV S : 0.801° " 0.824" ", 3
, AMMI D (- 0.678")

V(-0.891"") S5(-0.815" ") DRI(0.686°) APS(0.926 ")

(-0.707") ,3oVv  APS(-0.829" ") ,S%

2.3

8

APS(-0.777"7) .SV S5(0.948" )

1 D APS
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Fig.1 Biplot of AMMI2 2 AMMI2
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4 ()
Table 4 Sability parametersand the rated indices o cultivar /line
AMMI Ebehart- Russ|
Ojt'/ / AMMI node Epehart- Russll model Shuda
1var
DRI APS( %
line IPCAL IPCA2 IPCA3 , V(%) (%)
IPCA1 sore IPCA1 sore IPCAL1 sore Di B; S
glo 11. 748 8.810 5.073 15.536 0.869 582.1 16. 64 1.000 84.62
gl 8.741 16. 603 - 18.180 26.126 0.821 570.2 17.94 1.052 61.54
® 18. 204 - 8.933 18.411 27.390 0.889 1007. 7 24.77 0.852 38.46
g7 - 26.202 2.987 8.445 27.690 1.274 1189.2 30.70 1.175 53.85
P - 21.934 10.522 - 15.708 28.958 1.218 1016. 6 23.52 1.358 69. 23
B - 29.179 3.940 6.171 30.083 1.331 1371.0 31.38 1.064 53.85
VA 27.082 - 4.781 12. 237 30.101 0.675 1111.6 38.61 1.000 23.08
b 17. 405 31.553 - 0.107 36.035 0.531 882.1 R2.75 0.839 69. 23
B - 29.368 - 25.437 2.355 38.924 1.472 1591. 9 41.76 1.525 38.46
B 23.502 - 35.259 - 18.697 46.316 0.919 3060. 4 66. 45 0.040 7.69

D; ,Sahility parameters of genotypes based on IPCA1  IPCA3 with sgnificant GEI by AMMI nodel andys's; B; ,Qodficient of regresson by Ebehart- Russl|
modd analyss; S ,Deviation from regresson by Ebehart-Russell noddl andlyss; SOV, Qodfficient of variation by Shukla model andlysis; DRI, Drought-red stant
index ; APS Adaptation percentage to al stes

2 ( ) (
5, : AMMI2

GEl , AMMI2 (85. 23 %) GEI ,

2 glo , ,
, 61.54 % ,
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@ 1 % 1}
g8 el €13
3 5
3.1 3 (D, TV I ) Table5 Difference comparisons between the cultivar and the superior ity
. i di i
d cultivars in each site
3 ’ / Cutivar/line
Bi-1 ,
| | ¢ g9 @ B # H F 7 $ P go
; (DRI) 4 ol . . .
(Di SOV Sy | Bi-1]) : @ oo +
€3 + + +
e +
e5 + +
€6 + + o+
3.2 AMMI ,
e7 +
) & +
(IPCA) , 2 * ¥
el0 + +
Digy ell +
[24] | e12 + + + +
’ ' ’ el3 - - - - - - - +
3 (%)
Proportion 46.15 46.15 7.69 15.39 53.85 23.08 30.77 15.39 23.0861.54
+ (LD ) Not dgnificant dfference
IPCA ,[9’25 26] between the cultivar and the superiority of cultivars based on LD method ; -
Sonificant difference
RS (Patid leag sguares)
(Factorial Regresson) %" ( ) ,
AMMI ,
GEl )
3.3 ,
3.4 . ,Romagpsa and Fox 100

[28]

' 80% 90 %
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