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Abstract: The yield stability and adaptability of twelve sugarcane lines in five locations at the sixth national
regional trials were studied by using AMMI (additive main effects and multiplicative interaction) biplot method.
The results showed that there were significant differences in six yield traits among genotypes and environments,
so did the interaction effects between genotype and environment. FN30 and YG16 had high stem yield and sugar
content with strong yield stability. However, the overall stability of the two sugarcane lines was not high, which
indicated that they should be promoted in a certain region. AMMI model could clearly explain the genotype effect,
environment effect and genotype-environment interaction effect on yield trait.
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Table 1 Analysis of variance and AMMIA model

Ap SRR P Plant height 2£1% Stalk diameter FAZETE Weight per stalk
Variation source a SS F P (%) SS F P (%) SS F P (%)
J 22453 HT Analysis of variance
FEH Gene (G) 11 61467.64 4829  20.52 2.29 31.28”7 53.39 2.54 19.53" 34.21
FA8E Environment (E) 4 219243.02  473.67°  73.18 1.20 45217 28.06 3.45 73.07" 46.54
ZHAEH GXE 44 18897.78 3717 6.31 0.79 2717 18.52 1.43 2.75" 19.26
[A1J543#T Linear regression analysis
B4 [T Joint-regression 1 134.86 1.17 0.71 0.08 12.64" 10.63 0.02 1.54 1.27
JEH )5 G-regression 10 2599.18 225 1375 0.15 2.30° 19.37 0.22 1.84 15.19
FRBE[E]H E-regression 3 5540.10 15967 29.32 0.13 6.64" 16.73 0.15 413" 10.23
5% 7% Error 30 10623.64 3.067 5622 0.42 212" 53.58 1.05 2.95" 73.24
AMMIF A AMMI model
PCAI 14 10445.89 6.45" 5528 0.47 5.01" 58.90 0.90 543" 62.77
PCA2 12 4499.64 324" 2381 0.18 224" 22.60 0.35 244" 24.22
PCA3 10 3424.87 296" 18.12 0.09 1.35 11.38 0.16 1.35 11.12
5%9% Error 8 527.39 2.79 0.06 7.44 0.03 1.82
AR SRR A5 5ZE%0 Number of available stalk JHEZ57" & Cane yield B Sucrose yield
Variation source a SS F P (%) SS F P (%) SS F P (%)
J7 2530 Analysis of variance
[ Gene (G) 11 7367548764 19397 2693 1424648 1030”7 35.39 203.17 6.52" 2431
#1555 Environment (E) 4 13655250622  98.85" 4991 5682.86 11307 14.12 221.63 19.56"  26.51
ZHAEH GXE 44 6335558411 4177 2316 2032220  3.67 50.49 411.11 3307 49.18
[8]J 437 Linear regression analysis
A3 [m1) Joint-regression 1 2851504.701 0.08 0.05 297.65 237 1.46 6.88 2.43 1.67
FEH 715 G-regression 10 1210191048 3507 19.10 6539.76 520" 32.18 86.11 3.047 2095
FREE[E ) E-regression 3 1609523934  15.547  25.40 719.03 191 3.54 11.20 1.32 2.72
5%2 Error 30 3512991923 339" 5545 1276576  3.38" 62.82 306.92 3.61"  74.66
AMMIFLTY AMMI model
PCAI 14 4297397037 8.89"  67.83 824349  4.68” 40.56 191.73 483" 46.64
PCA2 12 1080402512 2617 17.05 6739.46 4477 33.16 115.00 338" 27.97
PCA3 10 819670799.5 2377 12.94 442463 352" 21.77 70.76 2.50" 17.21
#9% Error 8 138088061.5 2.18 914.61 4.50 33.62 8.18

*: P<5%; ** . P<1%.
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Table 2 Scores obtained from significant interaction key component axel of all traits

ATl #4715 Plant height 2542 Stalk diameter PAZETT Weight per stalk
Variety Mean PCALl PCA2 Di Mean PCA1 PCA2 Di Mean PCALl PCA2 Di
YZ99-91 279.52 0.13 2.58 2.58 2.72 0.20 0.08  0.21 1.59 —0.004 025 025
YGI8 250.05 -3.35 -2.75 4.34 2.72 0.17 0.07  0.18 1.41 0.00002 -0.13  0.13
YG16 296.10 -1.03 -1.97 2.22 2.71 017 -0.09  0.19 1.67 0.21 -0.15  0.26
MT96-6016 290.55 -0.42 -1.49 1.55 2.52 -0.21 022 031 1.42 -0.21 0.10 0.23
MT95-261 310.18 1.01 -2.65 2.84 2.48 -0.25 -0.22 034 1.47 0.08 -0.35 036
GY6 325.51 5.27 —0.62 5.30 2.58 0.10  -0.17  0.20 1.67 0.49 0.10  0.50
GF98-296 311.11 2.79 0.94 2.94 2.35 -0.21 0.01  0.21 1.32 -0.06 0.06  0.09
GNO99-591 305.85 -2.03 1.31 2.42 2.68 0.00 0.07 0.07 1.69 -0.18 0.08 0.19
FN30 300.17 -1.64 1.71 2.37 2.61 -0.30 0.01  0.30 1.58 -0.39 -0.16 042
FN28 283.17 0.69 —0.07 0.69 2.68 0.13 024  0.28 1.56 —0.02 025 025
RB76-5418 304.09 0.22 0.82 0.85 2.55 0.14  -0.18 0.22 1.52 0.15 -0.05 0.16
ROC16 289.43 -1.62 2.19 2.72 2.49 0.08 -0.05  0.10 1.37 -0.07 0.00 0.07
Ruili, Yunnan 294.78 1.16 —4.25 441 2.72 036  -0.17  0.40 1.53 0.26 -0.04 0.26
Kaiyuan, Yunnan 246.49 1.65 3.85 4.19 2.61 0.26 029  0.39 1.32 0.01 032 033
Suixi, Guangdong 332.37 3.85 -1.11 4.01 2.56 —0.03 -0.29 029 1.70 0.46 -0.16  0.49
Zhangzhou, Fujian ~ 335.39 -0.33 2.08 2.10 2.47 -0.20 021  0.29 1.63 -0.32 025 040
Fuzhou, Fujian 268.36 -6.33 -0.56 6.35 2.60 -0.39 -0.04 0.40 1.43 -0.41 -0.38  0.56
fn FRZEHL Available stalk numbers HEZE/=1E Cane yield Zrfi Sucrose yield
Variety Mean PCALl PCA2 Di Mean PCA1 PCA2 Di Mean PCALl PCA2 Di

YZ99-91 69150 —-87.49 13.89 88.59 108.62 -0.52  -1.87 194 16.81 -0.25 -037 044
YGI8 79039 6.64 46.52 46.99 110.53 0.92 043 1.02 17.61 0.67 0.71 0.98
YG16 83416 —66.89 13.13 68.17 137.99 -045 -154 1.60 20.08 0.52 -0.21 0.56
MT96-6016 87371 —55.80 22.70 60.24 124.36 -1.91 433 473 1873 0.02 1.88 1.88
MT95-261 84986 66.49 —45.37 80.49 122.57 —0.11 099 1.00 17.46 0.13 0.08  0.15
GY6 77446 22.01 53.87 58.19 128.23 513 159 537 18.70 1.65 -1.05 1.95
GF98-296 88997 51.84 -34.20 62.10 116.15 0.61 3.03  3.09 17.22 0.08 0.47 0.48
GN99-591 69666 —48.72 —-6.51 49.16 117.04 -2.70 -194 332 1794 -1.02 -0.24 1.05
FN30 79728 46.30 21.20 50.92 124.96 -1.50  -0.09 150 19.32 -0.77  -0.10  0.78
FN28 70826 -55.24 -87.45 103.43 108.73 -2.55 244 353 1770 -1.63 —-0.62 1.74
RB76-5418 82640 53.63 -27.73 60.37 123.92 1.34 043 141 17.54 024  -042 048
ROCI16 79991 67.25 29.93 73.61 108.67 1.72 024 174  16.07 0.36 -0.14 039
Ruili, Yunnan 75260 -67.10 51.92 84.84 115.03 093 430 440 1727 0.05 -1.17 1.17
Kaiyuan, Yunnan 90625 141.98 —51.10 150.89 117.89 1.50  -1.67 224 18.11 -0.58  -1.12 1.26
Suixi, Guangdong 66035 7.00 75.03 75.35 112.27 4.13 1.86 453  16.90 2.21 0.04 221
Zhangzhou, Fujian 78355 29.01 12.89 31.75 127.50 -0.96 472 482 20.01 -0.01 1.85 1.85
Fuzhou, Fujian 86915  -110.89 —88.74 142.03 123.88 -5.60 -0.60 563 17.38 -1.67 0.40 1.72
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Table 3 Sugar yield of sugarcane lines in different month

At H 4 Month

Variety 11 12 1 2 3 I Mean
RB76-5418 11.85dC 13.31eCD 14.97cdBC 15.33dDE 15.34dC 14.14gG
FN28 15.10aA 15.80aA 16.38aA 17.08aA 16.95abAB 16.28aA
FN30 13.93abcAB 15.31abcAB 15.67abcABC 16.18bcdABCDE 16.43abcABC 15.48bcABCD
GN99-591 14.11abAB 15.20abcAB 15.96abAB 15.87cdBCDE 15.82cdABC 15.38bcdBCDE
GF98-296 11.74dC 14.21cdeBCD 15.51abcABC 16.50abcABCD 16.18abcdABC 14.84cdefCDEFG
GY6 12.54cdBC 14.02deBCD 15.09bcdBC 15.29dE 15.95bcdABC 14.56efgEFG
MT95-261 11.72dC 13.25e¢D 14.60dC 15.57dCDE 16.09bcdABC 14.26fgFG
MT96-6016 13.59bcABC 14.29bcdeBCD 15.50abcdABC 15.76cdBCDE 16.33abcdABC 15.10cdeBCDEF
YG16 12.88bcdBC 14.02deBCD 15.04cdBC 15.28dE 15.69¢dBC 14.60efgDEFG
YGI18 14.25abAB 15.38abAB 16.09aAB 16.78abAB 17.11aA 15.92abAB
YZ99-91 14.09abAB 14.78abcdABC 15.71abcABC 16.53abcABC 16.45abcABC 15.50bcABC
ROC16 12.52¢dBC 14.27bcdeBCD 15.16bcdBC 15.44dCDE 16.39abcABC 14.76defgCDEFG

*: P<5%; ** . P<1%..
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