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Application of AMMI model in regional testing of potato in Gansu Province

LI Ya-jie'2, BAI Jiang-ping"'?, ZHANG Jun-lian'-?, WANG Dji"
(1. Gansu Provincial Key Lab of Arid Land Crop Science/ Gansu Provincial Key Lab of Crop Improvement &Germplasm Enhancement ,
Lanzhou, Gansu 730070, China; 2. College of Agronomy, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract: AMMI(Additive Main Effects and Multiplicative Interaction Model) was adopted to conduct comprehen-
sive evaluation on the yield of ten cultivars at seven sites involved in the regional testing of potato in Gansu Province dur-
ing 2007—2008. The results indicated that the stability of tested cultivars was as follows: L0206 - 6 > L0227 - 17 >
10227 - 18 > Tian 2008 — 8 — 2 > Fushu 3> CK >34 - 126 > 98 - 6 - 2> 35 - 62 > Longshu 6; the production stability
of L0206 6 and 98 — 6 — 2 was higher than others, while that of Longshu 6 was the lowest; the yield of L0227 - 17,
10206 — 6, 10227 - 18 and Tian 2008 — 8 — 2 was relative high, while that of 98 — 6 — 2 was the lowest. The results also
suggested that the discriminative parameter varied among different testing sites, which could be ranked as: Tianshui >
Huichuan > Anding > Jingning > Linxia > Qinwangchuan > Tanchang. Therefore, Tianshui was the site with a highest dis-
crimination, while Tanchang was the site with a lowest discrimination in selecting cultivars. The principle component of
AMMI model could explain 93% of total sum of squares of interaction, being more effective in analyzing the interaction
between gene and environment than the traditional regression model.
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FroMRr GRS R R, ESMEERE TER
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RLFIFEFRZZ B AE AR A F 2 s R R B B AT
AMMI R 2 — FR B MER 09 F B2 4 TR &Y
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3R] i E AR B Fe Y ( Additive Main Effects and Multi-
plicative Interaction Model, & #8 7 AMMI #R)) , ‘&%
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HAARSAEMEAE HOAERMIEE,
FRAEHUR) 2, I TIHRE AMMI R EEY S H K
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KR ES AR =R RABE AT, TH
BENSARF R E M E =R AMMI BRI i A
WA, MU E R LR —E MK,

1 RS
1.1 REigit

R B TR R A 2007—2008 £ H M A T4
BEX AR HEE , 3L 10 SR AR K 2008 - 8 - 2,
98 - 6 -2,L0227 - 17, B2 6 5,34 - 126, L0206 - 6,
E%35,00227-18,35- 62,1 4% BB (CK) &
i, st B &R R XK E RS R, 7 A KGR
WAL KK GE. 22 B8 .8T.2F),
SXRBEMEHRERARARE, A RFRNE
M, RHRBEREAFEEARE 1.2
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Table 1 The basic information of tested cultivars

fFf Cultivars R Codes PR E AL Breeding institutes 4E4} Years
X 2008 - 8 - 2 Tian 2008 - 8 - 2 Gl KAKMRBLET Tianshui Institute of Agricultural Sciences 2007—2008
B2 % 6 5 Longshu 6 G2 HMERFIBE Gansu Academy of Agricultural Sciences 2007—2008
98-6-2 G3 HA A% Gansu Agricultural University 2007—2008
10227 - 17 4 HMERFBE Gansu Academy of Agricultural Sciences 2007—2008
34-126 G5 K Bk EL B /2 &) Lintao Tengsheng Company 2007—2008
10206 - 6 G6 HRERFBBE Gansu Academy of Agricultural Sciences 2007—2008
E¥ 39 Fushu 3 G7 H# R X% Gansu Agricultural University 2007—2008
10227-18 G8 HAERBBE Gansu Academy of Agricultural Sciences 2007—2008
35-62 9 e ¥k £ B8 A R Lintao Tengsheng Company 2007—2008
CK Gl10 43l G Local variety 2007—2008
F2 20072008 FHEDHNRMERK AN FEH”R/ (kg-66Tm2)
Table 2 The average yield of tested potato cultivars at different sites in 2007-—2008
R 2 Rk i3] % 58 BT #EN
Cultivars Huichuan Tianshui Linxia Anding Tanchang Jingning Qinwangchuan
X 2008 — 8 — 2 Tian 2008 - 8 - 2 1900.40 1917.6 2243.840 2307.5 1355.20 1488.90 1797.00
B2 6 5 Longshu 6 2444 .60 877.1 1910.505 243.5 1154.45 1405.55 1712.45
98-6-2 746.15 570.3 774.695 682.5 566.50 927.80 1331.55
10227 - 17 1921.20 159.7 1805.565 2363.5 1352.10 1913.85 2143.05
34-126 1025.05 1734.2 1552.475 2289.0 1137.65 1227.75 1922.35
10206 - 6 1869.55 1751.5 1827.170 2246.0 1411.05 1233.40 2082.95
EH 35 Fushul 1822.30 1213.9 1475.320 2183.5 1423.85 1433.30 1626.20
10227 - 18 18%4.55 2224.4 1925.935 2139.0 1219.45 1752.80 2218.60
35-62 827.80 827.8 718.880 2089.0 1146.50 1211.05 1558.60
2% B8 Local variety (CK) 2184.55 1947.6 1833.340 1881.5 1273.05 1211.15 1706.15




135

FUAS: M4 DREXE=BEIEN AMMIAER S 63

RE K AREILX AHEF 3 RER, PXEH
20 m?,$746.67 m, % 3.0 m, H/NXFH 547,47
PE 60 cm, BREE 33.33 cm, 4T 20 B, 3t 100 Bk, F
MREER G —ERRT.

£3 FARREHAHEERER
Table 3 The basic information of test sites

EERE/mm FEEYSKE/C

HR 5

Sites Codes prezz;ut:tlion te:;:‘:m
45 )1l Huichuan El 507.0 6.8
XK Tianshui E2 491.7 11.0
M6 & Linxia E3 537.0 6.3
R Anding F4 350.0 7.0
& & Tanchang ES 635.5 10.0
T Jingning E6 450.8 7.1
# T !l Qinwangchuan E7 300.0 10.3
1.2 BASHAE
1.2.1 AMMI S  AMMI A0~ 1214 55 22 Sy

SERAANGEE TR —Fb £ 0 EAE AT e
B, BLARERRY .

ZAnyma,n +6; (1)

K, Y, BREHIT EP%E@] B RS
SEHE ; o, RETIRERIM FRNL; B = N EE
R BN 5 A, I n ACENER FE RS E AE
HMEHHB; 7, BEn T ERSHEEBERSB
5580 BE AN RS HIFRERDI BB R
TREEAEME G x EEENMFENRABEE,
& n NPT E AMMIEERS, 7] 5 5 AMMIn; N 27E
R 3 B4R E a4 B TR S8 0, A
D FERE

WRRKREEE, WRETH ¢, , EFT Y,
EHES r A EENBENREEZEIMRE, H R
A, RAERSERA

Yi=p+a+ 5+

Yim =+ a; + B +
i=1,2,3,-,
1.2.2 sUFE  OHREIS R A AE R AMMI BE
S ERMAER TR, E—KE LFRsTSEE T Mm%
IR A NFR LRI AR, — 8 & 2
FEE RS AAR , SRR A IPCAL 184 W ALRIY
AMMI1 XUbR B, 5 — Fp B A8 AR O 5 b F I B0
IPCA1 1845, YA 4% R IPCA2 1843 AMMI2 SR H
b, IPCA1 5 IPCA2 & LR F ¢ ZEIR U j 5 1

N
Z’Inyinajn + elj + €ijm (2)
n=1

E; J = 1,2,3,"',6; n = 1y2s3a'“’

ANEEIANTEEMERSAHE. AMMI DR
BETERMATE SRR S0,
AMMD BURE A 04 &4~ S F 5 & A R EAE
BRI, 1 b S b o BB 38 B

£ AMMIL SURE P T G MRERS
£, EREES TS, K EFE L, BF S
RERATHEERD, RE T HMBZERHTERK
N EERBEF L, SR IPCAL ERZIEBEX,
FZHRHSRAMZEERBEK, MRz,
RZ &= ] RABERE.

TP T, AR IRE S —RKF
22,11 BUKFL T 85 RN 5 LT R ) R 22 1E]
M E RN IE [, 507 F 5 — Wit B R BAE R e,
R SREEAFAREER, RUXEFRHEX
Boh S BB HRE N B A X R, FTREERR
BRErE, MMSRERARKEREEER, K
BRI 6 7R X S (X LA R OE D, T BE S I
BERTR.

7E AMMI2 SUGRIE R, R A R I A B it Ao B
REBEE, NELMHEERPELERASER
HEKRIMNESL L M ERZABSRIASEER
ZEAERA, Z SRR S —E WA RGE R, 0
REE B, M B RS IR A M EAE AR, X
RAETTEEREARE R, MRBEEEELN R
L bR SERSA R EER, RAE
RS AR F X
1.2.3 #BEHLHK

Dij) =,/ Z(IPCA),(I),r =1,2,3,,N (3)

K, Dy ?@%E’Eﬁ%{ FE D) PEEFRITSE;
D; hEFBRERSE; D, AR AR EESY
IPCAyj), Jo%6 i NEERFj AFRRLEN 4~ IPCA ERY
B4y, D, M/, RE SR EHERE, D HEX
FUR SN R RSB 1B
1.3 BESHAZE

FE 47 (ANOVA) . AMMI 43 H7 X [81 I3 43 47 39
SRH R X Se i DPS BB b B AR (RRA S :
9.50),

B 1 S SRR E AT M B R R
B LN S R O 5 SR R ZE T H O 1] R 4 A S R
T GxEfER/MIF A LRI ZER, B IPCAL B4XY
HAXEAHEREEAAR ELFTRAKFEET
B 5 5 0 T R S 2 R BN R, ST
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Fig.1 The biplot of AMMI1
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Table 4 The regression analysis, AMMI model and ANOVA of potato yield

Tﬁﬁfﬁm g;fijff DF s MS F S8 %
BIEAH B4 B Regression 1 1624348705 159636.9481 1.6660" 2.9%
Regression analysis #RZ Emor S| 4083273 .0845 100128. 1097
HBER Sum 7 17831160.3887 258422.6143
HH Gene 9 8529364.1023 906156.4867 36.8921
373% Environment 6 4942280.8192 841138.2374 33.6312
AMMI 2347 X E Interaction 55 5122470.9531 96188 . 6267 3.8545" "
AMMI model S5—IRBUN PCAl 15 22153866996 156238.8615 6.3485" " 3%
SE_FBUR PCA2 12 1744662 .4576 148219.8774 5.8961" " 34%
FH=FHRM PCA3 10 823547.0768 83507.6784 3.4367" " 16%
RE Enor 18 454945 4506 255946811
BAER Sum ] 18276938 .9733 262040. 5460
BAK HE Gene 9 8330451.8878 925605 .7653 9.9905" * 4.5%
£ IR8¥ Environment 6 4966041.7629 829257.7656 8.9506" * 21%
ANOVA . Interaction 56 54400643379 697232.0853 8.0313* * 30%
R Ermor 56 5363227.3469 99319.0249

H: « REBHABEER(P<0.05); * x RABBRBEER(P<0.01),
Note: * significant difference at P <0.05; * * significant difference at P <0.01.

®5 RHBEESH D
Table 5 Stability parameter ( D;) of cultivars

a . -2
o ode sl e e b e
Gl 1982.3731 -7.0342 -11.2402 8.4239 15.71 4
G2 1815.5239 - 27.9680 9.4638 0.6882 29.53 10
G3 836.7347 3.9756 4.6206 -23.6367 24 .41 8
G4 2000. 5364 7.6839 -6.2708 -6.7166 11.98 2
G5 1552.7429 17.2395 0.6570 12.5733 21.35 7
G6 1742.4857 0.3560 -3.7349 8.8356 9.60 1
G7 1599.9617 -9.2301 12.7136 2.4687 15.90 5
G8 1909.1159 8.0391 -11.8427 -3.6094 14.76 3
G9 1255.2484 14.0445 23.2303 3.0354 27.31 9
GI10 1736.8429 -6.6256 -17.5089 -1.8609 18.81 6
%6 RABNNSY D,
Table 6 Discernment parameter (Dj) of test sites
. i o
e M e e D e
El 1663 .9000 29.1900 -5.6841 -4.6153 30.09 2
2 1526 . 1500 -18.1324 -27.3525 1.6183 32.86 1
E3 1682.2045 11.5589 -12.4587 3.5618 17.36 5
F4 2121.6843 -2.1680 12.8877 25.3452 28.52 3
ES 1228.6664 -3.20M 13.6320 -3.3546 14.40 7
E6 1455 .3687 -3.6888 11.8992 -14.3030 18.96 4
E7 1841.1605 -13.5207 5.7239 - 8.8679 17.15 6
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