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Stability analysis of unbalanced data in sugarcane varieties regional trial

ZHOU Hong kai', CAI Huabing’s GUO Rong-fa'
(1 Agronomy College, Zhanjiang O cean University, Zhanjiang 524088, China;

2 Zhanjiang Sugarcane Research Center, Guangzhou Sugarcane Ind. Res. Institute. Suixi 524300 China)

Abstract; Unbalanced data from 9 major traits of 5 sugarcane varieties on 6 locations in four years were ana-
lyzed. The results indicated: (1) The effects of environment on different traits were not the same, such as the
stalk yield were mainly affected by years and locations while the sugar yield were mainly affected by years and
genetypeX years interaction. (2) The wvariances effects among 7 major traits and sugar yield were basically
the same. (3) Nine major traits in Yuetang 93/ 159 and Roc22 were better, and the combined traits, stalk

yield and sugar yield were stable. These two varieties should be extended in commercial production.
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Tab. 1 Means of major traits and estimates of variances from regional trial of sugarcane
2) 3)
NM/ SL SD SM cY/ SC(w) SY/
varieties year location - N -
GP % SP % ‘hm_ 2 /em / cm /kg (ke*hm D /% (ke*hm )
93/159 1996 Li 54.8 100.4 66 705 231 2.70 112 74 355 17.70 13 305
1997 Li 71.4 71.5 56100 241 2.75 1. 13 63210 16.24 10 260
1998 Ly 66. 1 110 82 605 234 2.65 1. 11 91 695 16. 84 15 435
1999 Li 50.9 141.1 61905 230 3.09 1.51 93 480 17.03 15 915
1999 L 53.0 100 66 180 306 2.80 1.79 118 770 15. 39 18 270
1999 L 60.7 96.3 50 625 259 3.12 1.85 93 645 15. 25 14 280
1999 Ly 56.3 74.2 66135 260 2.83 1.37 91 455 16. 64 15 225
1999 Ls 57.3 123.4 62595 253 2.99 1.38 86 535 16. 88 14 610
1999 Le 66. 5 79.00 70 170 237 3.19 1. 42 99 525 17.10 17 025
Rocl0 1996 Li 49.1 51.1 56700 229 2.61 1.17 66 450 16. 02 10 650
1997 L 47.3 72.2 44550 217 2.62 1.02 45 555 15.21 6 930
1998 Li 53.3 59.7 77715 226 2.52 1.01 78 495 16. 11 12 645
1999 Li 41.4 92.2 51135 206 3.04 1. 46 74 670 15.51 11 580
1999 L 40.3 70.0 63 045 314 2.70 1.70 107 160 14. 85 15 900
1999 L 46.3 93.1 46 965 262 2.72 1. 46 79 065 14.70 11 625
1999 Ly 51.2 52.2 69 885 263 2.57 1.21 84 810 15. 68 13 305
1999 Ls 44.0 80.6 53850 241 2.91 1.35 72795 16. 34 11 895
1999 I 49.2 50.3 61395 231 2.98 1. 41 86 550 16. 14 13 965
63/237 1996 Li 47.8 64.4 45300 216 2.85 1.29 58260 15. 68 9 135
1997 Li 40.9 95.7 35550 205 2.75 1.24 44 085 14. 48 6 390
1998 Ly 59. 6 59.7 51825 242 2.84 1.27 65 835 15.24 10 035
1999 Li 43.4 101.3 45030 211 3. 12 1.55 69 795 14. 47 10 095
1999 Ls 41.8 90.1 43 695 268 3.06 1.72 75 165 15. 62 11 745
1999 Le 53.1 50.2 49 245 236 3.21 1. 85 91 095 16. 08 14 655
Rocl6 1996 Li 48.3 66.2 65430 245 2.68 1. 11 72 540 16. 52 11 985
1998 Li 53.4 71 64 875 268 2.48 1.25 81 390 15. 13 12 315
1999 Li 43.5 94.6 60 195 236 2.85 1.26 75 840 16. 23 12 315
1999 L, 50. 0 60 63 450 320 2.50 1. 85 117 375 15. 47 18 150
1999 L 53.5 50.1 53430 268 2.75 1.65 88 290 14.32 12 645
1999 L 40. 6 84.2 73695 225 2.95 1.39 102 690 15. 81 16 230
Roc2 1997 Ly 51.3 82.4 59175 246 2. 66 1. 06 62730 15. 68 9 840
1999 Ly 60. 2 74.8 48795 240 3.01 2.01 98 115 16. 52 16 200
1999 L 45.5 140.0 57735 325 2.70 2.08 119 805 14. 58 17 475
1999 Ly 43.6 98.8 63 240 281 2.65 1.41 89 445 14. 46 12 930
1999 Ls 51.6 63.8 60420 275 2.86 1.35 81570 15. 01 12 240
1999 L 46. 8 82.3 67770 245 2.93 1.51 102 615 16. 12 16 530
Ve 42.166  87.674 299230 40.325 0.018  0.018 226707 7 206. 4
r¥ 16.912 65 715 0.071 " 1253470 17 799 26 911.2
" 828.201 " 0.063 " 114996 0" 13 484 17 098.9
Vi 224.064 231265 219.410  0.03%
VEy 59. 671 1691 117
VEL 160. 892 64.119 86010 5574.8 "
VayL 57.379  427.616 174 180 6.902 0.038° 83437 106 530 1384.2

1) GP: gemination percentage; SP: stooling percentages NM: number of millable cane per hectare; SL: stalk length; SD: stem diameter; SM: stalk

mass; CY: cane yield; SC: sucros content; SY: sugar yield. 2) Ve AR AR G E; V. Srd £ VL RS T £ W S5 RS LIET £ Ve
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Tab. 2 Estimates of covariances for major traits and stalk yield with sugar yield in sugarcane

traits covariances”  GP/ % SP/% NM/C °hm > SL/cm SD/em SM/ kg SC(w) %
CovVy —69. 30 83.55 31. 01 95. 58 97.77 309.56  —29 801. 30

cane yield CovVy, —101.77  —19.21 —43. 09 210. 93 21.45 294.24 —6935.54
CovVyL 82. 24 17.16 91. 82 —87.25 —59.00  —171.69 6 053. 81

CovVey —14. 88 9.66 21.75 —1. 65 —4.60 —38.68  —2992.00

CovVer —10. 12 12.77 36. 34 — 4. 87 —2.03 —20.03  —5327. 64

CovVoyL 23.20 —13.04 —18. 89 0. 28 5.63 58.49 5178.70

CovVy —49. 98 52.09 34. 09 105. 83 78.27 295.50  —27 803.70

sugar yield CovVy —86.41  —41.83 —28. 18 179. 25 14.45 233.64  —3 (47.57
CovVyr, 60. 00 38.66 102. 52 —95.57 —36.53 —145.59 2 463. 13

CovVey —35.57 33.83 41. 87 —8. 04 —3.76 —60.68  —3194.37

CovVer —3.38 0.22 45. 14 —1.37 —3.25 —19.89  —7 720.74

CovVoyL 38.40  —28.38 —33.55 2. 34 4.82 76.34 7 612. 55

1) GP: germination percentage; SP: stooling percentage; NM: number of millable cane per hectare; SL: stalk length; SD: stem di-
ameter; SM: stalk mass; SC: sucros content. 2) CovVy: 45 W7 #;CovVy: K& WH £; CovVy: 4 5K .8 L% W5 £
CovVey: 2B 5 F) T A5 WA £; CovVer: AB 58,8 A W7 £; CovVey: # 4 Wha £
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Tab. 3 Estimates of parameters and their 95% confidence intervals for regression analysis of stalk yield sugar yield and

conbined trait on environment index in five sugarcane varieties

inte reept sl pe wrrelation coeffident average
traits varieties

estim ate 95%C. 1. estimate 95 %C. 1. estim ate 95%C. 1. mean S. E.
9% 159 1040.06 630.85~1 449.27 0.895 0. 830~0.959 0.844 0.756 ~0.932 90 297 14 195
cane yield Rocl 0 —270.05 —1800.14~1 260. 04 0.958 0.685~1.232 0.835 0.714 ~0.956 76 125 14 259

—2 923.27~98&0.
63 237 —971.44 1.086 0. 693~1.478 0.824 0.728 ~0.920 67 373 14 944
Rocl 6 446.68 *49‘%2.93”' 1846. 30 0.945 0.718~1.172 0.786 0.648 ~0.924 89 688 15074
Ro@22 872.52 —324.86~1420. 17 0.923 0. 864~0.98I 0.79 0.668 ~0.930 92 380 16 136
9% 159 206.68 —17.73~431.08 0.897 0. 645~ 1.149 0.830 0.721 ~0.939 14 925 2021
sugar y ield Rocl 0 52.44 —374.96~270.08 0.955 0.594~1.316 0.782 0.572~0.992 11 809 2013
63 237 —151.60 —641.42~338.23 1.050 0.449~1.651 0.804 0.668 ~0.940 10 343 2 060
Rocl 6 —87.63 —396.92~221.66 1.114 0. 809~1.418 0.789 0.672~0.906 13 940 2137
Ro22 196.95 51.78~342.13 0.836 0.707~0.965 0.824 0.650 ~0.998 14 202 2335
9% 159 111.75 105.33~118.16 —0.052 —0.101~0.004 0.843 0.742~0.944  263.72 220.35
m bined Rocl 0 —25.61 —578.43~527.22 1.361 —4.202~6.924 0.816 0.678 ~0.954  110. 97 212.62
trait 63 237 95.54 87.02~104.06 —0.052 Sememl 0.783 0.629 ~0.937 86. 14 194.42
Rocl 6 —569.02 —1071.90~—66.13 6.723 (D51 656~11.791 0.823 0.684~0.962  233. 04 228.83
Ro@22 227.42  —4.338~459.174 —1.250 —3.568~1.068 0.818 0.692~0.994  200. 00 268.71
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