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Application of AMMI Model and GGE-biplot Based on Genstat in the Analysis of Maize Regional Experiment
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Abstract The AMMI model and GGE biplot of Genstat software were used to analyze yield variability , high-yield and stability of 15 varieties
in 20 testing sites in the regional trial,and to evaluate the regional strength and representativeness of the testing sites.The results showed that
varieties , testing sites and the interaction between varieties and testing sites reached extremely significant level ,and the difference between tes-
ting sites was the main source of variation.Fuer 1602 and Zhongdan 4387 had a strong high yield, stable yield.Tunyu 639, Dongdan 9573, Fuyu
1509 and Qiule 308 were suitable for planting in Jiutai of Jilin, Taojia of Jilin, Dongfeng of Jilin, Benxi of Liaoning, Changtu of Liaoning, Fuxin
of Liaoning, Tangshan of Hebei, Balin zuoqi of Inner Mongolia, and Kailu of Inner Mongolia,and Dongdan 9573 could be planted in these areas
for high yield.Dedan 1108 and Lenong 79 were suitable for planting in Shuangliao of Jilin, Dehui of Jilin, Shenyang of Liaoning, Fushun of Lia-
oning, Kazuo of Liaoning, Luanping of Hebei, Tunliu of Shanxi, Xiangfen of Shaanxi, Xinfu of Shaanxi and Weinan of Shanxi.Lenong 79 could
be planted in these areas for high yield. Jiutai of Jilin was in the different ecological region from Shuangliao of Jilin, Shenyang of Liaoning, Chan-
gtu of Liaoning.And the ideal pilots were Weinan of Shanxi, Luanping of Hebei and Xinfu of Shanxi.The results of AMMI model and GGE biplot

were basically same in terms of variety evaluation.The former could clearly divide square sum,while the latter has a distinct advantage in evalu-

ating the differentiation and representativeness of the testing sites.
Key words

A AR RAE TR R AL G SR R 2R, X It A
ZEA PP SRR 2 BT M B A W 2
Rl s A AR A A ORI BRI
SRR T A 255 Rk AR AMMI 5
YO K GOE WUbRPEIBER A o Jy 2 43 Bk — B B i I
DL B BB AL A R T O IR
TERFEPIRY PRI Rl < BRI HAR R0V (H RN R —
3 o R i P RN PRI B AR o 2 [ml U3 75 3 T P A
LRMESHORA RPN SR RIPREE 9 AR DGR H SRS
IRBERRL I 2 IRV R AR AR R I JRBRAE

AMMI Y 27 i R ) e D) 28 AR PR35 4 o P A 252 v
AZ RIS EAE IR T, AMUBERE 0 5 EAR Y 3%

HEWH K& &A% (2016YFDO101803 ) 5 % Fa 7 A+ it %)
(Y19-3-028) ,

KEM(1989—), B, THEFA, HARET, £ L,
IEERSFTAAAR., « BEEHEE, EHBRRLIF,
£, ANFEREHER TR,

2020-08-19

EER-N

WimBEH

Maize ; Regional trial ; AMMI model ; GGE biplot; Yield analysis

P, IF HRee AT iR s EAE A RR S OB, B B Tk —2
ST A R ) AR N T R 25 4 BT vk ek
W E AR B TR S st g
JRUT s s GGE XUbR B 4T [R5 R T
SRR GXE 200, RE S B i R R GXE'™ 7
JINFE ISR G ) S R A e 2
IX RIS RSB T T2 B

FIRT AMMI R8I F1 GGE RUPRIEI7E T A B 5Y 123 IF
AL LA /b, BIF 5T A ol R st B i e . AR T
SO SR AMMI BSHIGE 14 36K iR R SE PR 22 15
Tl A5 0T s ol 4 1) g Al T TR A s R s A S
GGE SAREIEATHI T 7 A~ T KB 5 Fh e 5 N 48 v T 4 Hh X
AT =M REEAE R M, LA 5 A5 S
(B R ikt ™ T GGE SURIEAMT T 10 A~ &
KB AT DU H AN S X BT 45 F B F =k |
T RIS I, RIS 51 A 15 0o i 2 4 14 43 B
R, SRR AMMI SR GGE XUbR B 55 43 B



50 BHR LA F 2021 4
D30 S A ) =A™ P R X5 ) B AR AN I ®1 S IARERERS
R4 BT A HR3E . Genstat i 40T 04 B 8 b 1% 3t Table 1 Names and codes of varieties and testing sites
Sl F R, Dy AR JF AN BT, i 2R BRTEAE et ks R 24 B Kt AR
W 8 Sy . e o e Variety Variety Testin, Testin;
PO fEL L _ = 5 5 IR Y Y ) 8
%&* AT /E\:EF' , GGE-Biplot ﬂf%ﬂ:mih'ﬁz i} > IH] code name site code site name
BT, B2 PR B R R R TS G i LA
SEHE ] AMMI R GGE BARIE 48T T AZEdLFE £ 62 i F 639 2 AT
N \ S NYSE— G3 IR 1602 E3 EY NP3
KIC 20 DRI MO RVEADCRAZ, s T 13 O il 54 b
) [=] IR
AR RV R O R A R R s W 1108 || ES bR
ai PR R A R R, S SR RE A R ke GO AL 9573 E6 AR
. G7 BH 1509 E7 LTARE
o G8 e 79 E8 TRV
1 #R57EZE 69 JeR 116 E9 TTERE
st ST ASTLY, v 3 : T
LU SREMSHIET L2015 FTREMILAR, 00 %’ff;’oi o gﬁ%
| S 2 \ Cinap 17 R
RGP E RN AR AL P A TR BRI as | e idosyd
Bor—2H 20 A 15 A KA (B 2 X B KRR 0S8 GI3 1L 882 E13 WL
¥ N R TA ST N Gl4 FRHLO58(CK) || E14 LR
11 « 335 H 3 1 oK X 2 15
e E 335) AR AR (3R )02 BBCR R T 335(CK) || EI5 1P B
Ny v Pt o ~ P N
W3 EE S AT IX, /ANX A 20 m™, SEYicHR ] 3 47 (TR E16 T 37
12 m?) J17 3R DU B B AR T 4 AT GRAT s Bk 2 1 EL7 ngggﬁk
i - E18 £ I8
67 500 H/hm? , F R 4 £ 7=, A R AT oo il
Tl BB USCAR s S A B I, K 3 U B A /N DX o 7 AT E20 e P
IR (£ 2) o
FR2 ISAEPE 20 MR FIEF
Table 2 Average yield of 15 varieties in 20 testing sites kg/hm’
i Sy
Testing Gl G2 G3 G4 G5 G6 G7 G8 G9 G10 Gl1 GI12 G13 Gl4 G15 -
. Average
site
El 6 337 10923 10361 10525 9723 10923 11328 9748 10038 9784 9932 9 847 9391 11904 11956 10 181
E2 12 523 12234 11027 11108 14 031 11277 12070 13 815 10 695 9 151 9970 10783 13 588 11058 11717 11670
E3 10 807 12606 11951 11343 11239 12976 12746 13 116 12262 11427 11559 10869 12560 12584 11 189 11 949
E4 11 520 12673 14564 13062 13445 14110 13606 12 878 12355 13755 11570 12757 12 656 1188 11580 12 828
ES 7 981 9033 10792 8 239 8 203 10 540 8202 9439 8729 8447 8 482 7 458 9 308 10585 10378 9 054
E6 12 798 13695 13870 11956 14 625 14892 12153 14171 12865 10689 11546 13535 12648 12 430 9417 12753
E7 10 740 12242 10 578 12162 12 084 12652 11788 11 645 12050 11275 10752 11768 12 065 12434 11 844 11 739
E8 8 109 7 375 8 629 7 441 9243 8 925 8 898 10485 8334 9264 7621 9 601 9276 7109 8989 8620
E9 10 693 11876 10813 10733 10948 10525 10578 11454 11301 10520 9412 11260 8 959 10 111 8211 10493
E10 12 697 13178 13 237 8023 13 986 12163 14 130 12 996 12961 14586 12179 12382 12762 12194 12203 12 645
E11 11 397 12344 12615 11646 11934 11415 11141 12168 10760 12245 11769 12604 10270 11 308 10 859 11 632
E12 11 169 11824 11900 12480 11 802 10622 11 166 12 290 10235 11740 9476 10917 11 289 11 836 10 890 11 309
E13 15 471 15218 14806 12153 15322 15432 14176 14 668 13348 1589 10380 15431 16699 12439 12 568 14 267
E14 10 604 12914 11547 11750 12657 13 643 11778 11 659 13097 13237 11084 11767 11728 11852 12387 12114
E15 11 324 11771 13252 11049 13215 11032 12311 13022 11828 10945 11008 11888 12275 11793 11 803 11 901
El6 12 174 12022 12231 9724 11 645 12809 12379 12129 10865 11172 10336 11829 12279 7 509 9501 11240
E17 12 115 12845 12172 9667 11586 12749 12320 12070 10807 11113 10279 7397 12220 9 674 7 873 10 992
E18 10 085 12587 10528 11143 11816 10793 11 896 11 651 11991 12198 11073 10718 11163 11720 11 541 11 394
E19 11 000 11175 12 663 11174 12922 12585 11725 10751 10563 13794 1148 10910 13 160 14 097 14 469 12 165
E20 8 530 10590 10 236 6454 9603 9 330 9976 9920 9556 9785 579 13 457 9 760 11366 11 680 9 736
SEH 10904 11956 11889 10592 12001 11970 11718 12004 11232 11551 10286 11359 11703 11294 11053 11434
Average
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Table 3 ANOVA and AMMI model analysis of variance

ARSI

ARES A

SR HHE 5y 87 P [ERiE
Source of Degree of Mean Percen-

.. F1SS F value
variation freedom squares tage of
variation // %

Jr 2= HT
Variance analysis
FE G 14 88.6  6.327 230.22""" 8.56
78D 19 833.1 43.840 91.39""" 80.52
SCHAER] GXE 266 113.0 0425 509°°" 10.92
Interaction( GXE)
AMMI #5754

HF—F WS PCAL 32 328  1.027 3.17(29.07%)
5 R PCA2 30 185 0.616 1.79(16.35%)
5% 7 Residual 204 61.7  0.302 5.96

e ox x x FORZEFIRFING W E KT (P<0.001)

Note: # s * represents extremely significant difference at 0.001 level
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