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AMMI-biplot analysis of yield stability and test-sites
resolution of watermelon varieties
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(Ningxia Academy of Agriculture and Forestry , Genetic Germplasm Institute , Yinchuan 750002, China)

Abstract: The AMMI model was adopted to analyze the output data of watermelon varieties in regional trial in 2009.
The results showed that the genotype effect (G) accounted for the largest proportion, followed by the environment effect
(E), while G x E interactive effect was the smallest but still reached extremely significant level. There were significant
differences in stability of the eight varieties and resolution of the four testing sites. Among the eight varieties, the stability
parameter of G4 (09 — N2) was the highest (D, = 15.53360) and that of G7 (09 — N9) was the lowest (D, =
2.56881); G2 (09— N1) and G1 (09 — N7) were the varieties with high — yield and high-stability, G4 (09 — N2) and
G6 (09 — N12) were the varieties with low-yield and low-stability, G8 (CK, 09 — N15) was the variety with high-yield
and mid — stability, G7 (09 — N9) was the variety with low-yield and high-stability, G3 (09 — N5) was the variety with
mid-yield and mid-stability, and G5 (09 — N8) was the variety with mid-yield and low-stability. As for the four testing
sites, Lanzhou (in Gansu) was the site with a powerful resolution of watermelon varieties, Zhongwei (in Ningxia) and
Zhongning (in Ningxia) were the sites with a moderate resolution, and Haiyuan (in Ningxia) was the site with a poor res-
olution.
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Table 1  Varieties, testing sites and average yield of watermelon in regional trial
i A T - 3475/ (kg 66Tm =) i RYEAR ] V4577 8/ (kg 66Tm ™)
Variety Code of variety Mean yield Testing site Code of testing site Mean yield
09 - N7 Gl 2 046.3833 TH T Zhongwei, Ningxia El 1 793.4896
09 - N1 G2 2 034.3550 T F1* Zhongning, Ningxia E2 1792.5625
09 - N5 G3 1.821.3142 T E i Haiyuan, Ningxia E3 1 800.8992
09 - N2 G4 1 667.2392 HR 22 Lanzhou, Gansu F4 2 073.8750
09 - N8 G5 1 864.7308
09 - N12 G6 1792.9275
09 - N9 G7 1 707.0083
09 - N15 G8 1 987.6942
xR2 HEHW
Table 2 Analysis of variance
5 A 1 df Formss S THRIESH/% 97 s Pl P
Source of variation Degree of freedom  Sum of squares Percentage of total Mean squares Falue P value
of squares
BV S Total variance 95 4 048 752.4180 42 618.4465
JEFE Treatment 31 3 849 974.3220 124 192.7201 39.9860  0.0000
HEH Genotype (G) 7 1 773 698.7660 43.81 253 385.5380 81.5818  0.0000
¥R Environment (E) 3 1 394 362.6292 34.44 464 787.5431 149.6463  0.0000
ZHAEA Interaction (G x E) 21 681 912.9268 16.84 32 472.0441 10.4549  0.0000
%2 Error 64 198 778.0959 4.91 3 105.9077
R3 LE@PASH
Table 3  Linear regression analysis
EEK (R
75 S R A SEJ7 LSS HE Y % Y07 MS F{E PE
Source of variation Degree of freedom Sum of squares Percentage of Mean squares F value P value
SS of interaction
B Total variance 95 4 048 752.4180 42 618.4465
JE P Treatment 31 3 849 974.3220 124 192.7201 39.9860  0.0000
FA Genotype (G) 7 1773 698.7660 253 385.5380 81.5818  0.0000
¥15% Environment (E) 3 1394 362.6292 464 787.5431 149.6463  0.0000
ZHAER Interaction (G x E) 21 681 912.9268 32 472.0441 10.4549  0.0000
1A 15 Joint-regression 1 110 381.2096 16.19 110 381.2096 35.5391  0.0000
FHEFH AT Genotype-regression 6 515 011.8243 85 835.3041 27.6361  0.0000
FRBE [ Environment-regression 2 13 543.5558 6 771.7779 2.1803  0.1213
5% Residual 12 42 976.3370 6.30 3 581.3614 1.1531  0.3356
2% Error 64 198 778.0959 3 105.9077
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Table 4 AMMI model analysis
BT PR )y
LE S ST B df FITH SS HE 5L/ % By ms FH P
Source of variation Degree of freedom Sum of squares Percentage of Mean squares F value P value
SS of interaction
SRS Total variance 95 4048 752.4180 4 2 618.4465
AbFE Treatment 31 3 849 974.3220 124 192.7201 39.9860 0.0000
FEH Genotype (G) 7 1 773 698.7660 253 385.5380 81.5818 0.0000
F£8% Environment (E) 3 1 394 362.6292 464 787.5431 149.6463 0.0000
ZZHAEM Interaction (G x E) 21 681 912.9268 32 472.0441 10.4549 0.0000
H—F RSl PCAL 9 628 722.1156 92.20 69 858.0128 48.5388 0.0000
S MM PCA2 7 45 994.7095 6.74 6 570.6728 4.5654 0.0003
582 Residual 5 7 196.1017 1.06 1 439.2203
%25 Error 64 198 778.0959 3 105.9078
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Table 5 Score and stability parameter of watermelon varieties in the principle component axes of significant interaction

fn A Fei P/ (kg 667Tm ™) B2 S S e Y] REMSE(D,) Hey

Variety Mean yield Deviation PCAI PCA2 Stability parameter Order
cl 2 046.3833 181.1768 1.3672 - 4.0525 4.2769 6
G2 2 034.3550 169. 1484 -0.6962 -3.8963 3.9580 7
c3 1.821.3142 - 43.8924 -8.0154 1.8313 8.2219 4
G4 1 667.2392 - 197.9674 - 15.4690 1.4152 15.5336 1
G5 1 864.7308 -0.4757 8.9962 1.5746 9.1330 3
G6 1792.9275 -72.2791 6.0818 8.1282 10.1517 2
G7 1 707.0083 - 158.1982 2.4425 -0.7956 2.5688 8
G8(CK) 1 987.6942 122.4876 5.2929 -4.2049 6.7599 5
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Table 6  Score and stability parameter of testing sites in the principle components axes of significant interaction

A P2/ (kg 66Tm ™) B2 5 —E RS e | TSR (De) He
Testing site Mean yield Deviation PCAI PCA2 Stability parameter Order
El 1793.4896 ~71.7170 - 5.0668 6.7443 8.43559 3
E2 1792.5625 -72.6441 ~7.2869 -8.4828 11.1829 2
E3 1800.8992 - 64.3074 ~6.1259 2.4290 6.5899 4
4 2073.8750 208.6684 18.4796 ~0.6906 18.4923 1
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