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ABSTRACT

Study of grouping locations for testing varietal stability of sugarcane was conducted using
Genotype plus Genotype by Environment (GGE) biplot method. Cane yield and CCS in plant cane and
first ratoon cane of 19 locations were collected during 2008-2010 with 20 sugarcane varieties. RCBD
with 4 replications, 4 rows per plot with 8-meters in length were applied. The standard varieties were K
88-92, K 95-84, KK 3, LK 92-11 and Kamphaeng Saen 94-13. Clustering the locations by GGE biplot of
plant cane and ratoon cane, 4 groups of locations were classified and the sugarcane varieties having
the highest GE scores in cane yield of plant cane and first ratoon cane were identified. Group 1
comprised of KK 3 and K 95-84, group 2 comprised of Kamphaeng Saen 01-1-12 and LK 92-11, group
3 comprised of Kamphaeng Saen 01-4-29 and Kamphaeng Saen 01-4-29 and group 4 comprised of
Kamphaeng Saen 00-148 and Kamphaeng Saen 00-148. Clustering of locations by CCS, classified 4
groups of locations and the sugarcane varieties having the highest GE scores of plant cane and first
ratoon cane were identified. Group 1 comprised of Kamphaeng Saen 00-105 and Kamphaeng Saen 01-
3-5, group 2 comprised of Kamphaeng Saen 01-3-5 and Kamphaeng Saen 00-129, group 3 comprised
of Kamphaeng Saen 94-13 and Kamphaeng Saen 01-1-12 and group 4 comprised of K 95-84 and
Kamphaeng Saen 01-10-2. The outstanding sugarcane varieties having high GE scores of cane yield in
plant cane were Kamphaeng Saen 01-1-12, Kamphaeng Saen 01-4-29 and Kamphaeng Saen 01-1-25,
respectively, while those in ratoon cane were Kamphaeng Saen 01-4-29, LK92-11, and Kamphaeng
Saen 01-1-12, respectively. The outstanding sugarcane varieties having high GE scores in CCS of plant

cane were Kamphaeng Saen 94-13, Kamphaeng Saen 01-1-12 and Kamphaeng Saen 00-176,
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high GE scores in both cane yield and CCS of plant cane and ratoon cane were Kamphaeng Saen 01-1-12, Kamphaeng Saen
94-13, KK 3 and Kamphaeng Saen 00-129, respectively. Kamphaeng Saen 01-4-29 and K 88-92 had high GE scores only in
cane yield and Kamphaeng Saen 00-176 had high GE scores only in CCS.
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respectively, while those in ratoon cane were Kamphaeng Saen 01-1-12, Kamphaeng Saen 94-13,

Kamphaeng Saen 01-1-12 and Kamphaeng Saen 00-129, respectively. The sugarcane varieties having

Keywords: sugarcane, Genotype plus Genotype by Environment (GGE)
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Table 1 The three sugarcane varieties with highest GE scores for cane yield in plant cane of 20

sugarcane varieties tested over 19 locations.

Sugarcane varieties

E.G. | Locations PC1
1% GE 2" GE 3" GE
DMT KK 3 1.838 | Kps 00-58 1.121 | Kps 01-1-25 | 1.119 | 0.299
SK KK 3 2.570 | Kps 01-1-25 | 1.760 | Kps 00-58 1.551 | 0.595
CB KK 3 4.496 | Kps 01-1-25 | 3.680 | Kps 01-1-12 | 2.901 | 1.585
1 CA KK 3 2.829 | Kps 01-1-25 | 2.357 | Kps 01-1-12 | 1.898 | 1.034
PT KK 3 1.007 | Kps 01-1-25 | 0.867 | Kps 01-1-12 | 0.726 | 0.394
TF KK 3 3.913 | Kps 01-1-25 | 3.592 | Kps 01-1-12 | 3.215 | 1.732
NYS KK 3 3.344 | Kps 01-1-25 | 3.224 | Kps 01-1-12 | 3.022 | 1.620
KPS Kps 01-1-12 | 1.400 | Kps 01-1-25 | 1.361 | KK 3 1.257 | 0.744
NS Kps 01-1-12 | 4.335 | Kps 01-1-25 | 3.929 | Kps 01-4-29 | 3.298 | 2.289
) RB1 Kps 01-1-12 | 2.781 | Kps 01-1-25 | 2.436 | Kps 01-4-29 | 2.181 | 1.464
KP Kps 01-1-12 | 2.928 | Kps 01-4-29 | 2.566 | Kps 01-1-25 |2.216 | 1.524
ST Kps 01-1-12 | 2.284 | Kps 01-4-29 | 2.010 | Kps 01-1-25 | 1.719 | 1.188
RB2 Kps 01-1-12 | 2.612 | Kps 01-4-29 | 2.569 | Kps 00-148 | 1.921 | 1.339
™ Kps 01-4-29 | 2.193 | Kps 01-1-12 | 2.116 | Kps 00-148 | 1.779 | 1.079
5 uT Kps 01-4-29 | 3.208 | Kps 01-1-12 | 3.006 | Kps 00-148 | 2.756 | 1.527
MD Kps 01-4-29 | 2.735 | Kps 00-148 | 2.617 | Kps 01-1-12 | 2407 | 1.211
BL Kps 01-4-29 | 2.686 | Kps 00-148 | 2.590 | Kps 01-1-12 | 2.352 | 1.183
A RE Kps 00-148 | 4.689 | Kps 01-4-29 | 4.633 | Kps 01-1-12 | 3.928 | 1.966
PB Kps 00-148 | 1.551 | Kps 01-4-29 | 1.469 | Kps 01-1-12 | 1.209 | 0.602
EG = Environmental Group
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Table 2 The three sugarcane varieties with highest GE scores for cane yield in ratoon cane of 20

sugarcane varieties tested over 19 locations.

Sugarcane varieties
E.G. | Locations PCA1
1 GE 2" GE 3" GE
SK K 95-84 2497 | Kps 01-10-2 | 1.578 | KK 3 1.522 | 0.718
] PB K 95-84 0.690 | KK3 0.552 | Kps 01-10-2 | 0.545 | 0.301
DMT K 95-84 2011 | KK3 1.946 | LK 92-11 1.885 1.143
RB1 K 95-84 3.037 | KK3 2994 | LK 92-11 2.908 1.769
RB2 LK 92-11 1.086 | KK 3 1.073 | Kps 01-10-2 | 0.982 | 0.700
2 KP LK 92-11 2092 | KK3 2.052 | Kps 01-4-29 | 1.914 1.362
CA LK 92-11 1.788 | KK 3 1.743 | Kps 01-4-29 | 1.661 1.174
ST Kps 01-4-29 | 2.925 | LK 92-11 2.621 | Kps 01-1-12 | 2.485 | 1.922
uT Kps 01-4-29 | 2.111 | LK 92-11 1.852 | Kps 01-1-12 | 1.768 1.376
KPS Kps 01-4-29 | 1.648 | LK 92-11 1.437 | Kps 01-1-12 | 1.375 1.072
™ Kps 01-4-29 | 1.412 | LK 92-11 1.218 | Kps 01-1-12 | 1.169 | 0.915
3 CB Kps 01-4-29 | 1.860 | LK 92-11 1.504 | Kps 01-1-12 | 1.474 1.177
MD Kps 01-4-29 | 2.266 | Kps 00-148 | 1.812 | LK 92-11 1.808 1.427
TF Kps 01-4-29 | 3.238 | Kps 00-148 | 2.705 | LK 92-11 2.531 2.026
RE Kps 01-4-29 | 2.341 | Kps 00-148 | 2.045 | Kps 94-13 1.854 1.453
NYS Kps 01-4-29 | 1.897 | Kps 00-148 | 1.593 | Kps 94-13 1.484 1.186
NS Kps 00-148 | 1.391 | Kps 01-4-29 | 1.021 | Kps 94-13 0.953 | 0.570
4 PT Kps 00-148 | 4.579 | Kps 00-92 3.148 | Kps 00-176 | 2.924 1.201
BL Kps 00-148 | 2.289 | Kps 00-176 | 1.784 | Kps 00-92 1.590 | 0.441
EG = Environmental Group

16
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Table 3 The three sugarcane varieties with highest GE scores for CCS in plant cane of 20

sugarcane varieties tested over 19 locations.

17

Sugarcane varieties

E.G. | Locations PC1
1" GE 2" GE 3" GE

1 NS Kps 00-105 | 1.885 | Kps 01-3-5 1.777 | Kps 94-13 1.448 | 1.032

2 | DMT Kps 01-3-5 | 0.784 | Kps 00-105 | 0.710 | Kps 94-13 0.704 | 0.493

RB2 Kps 94-13 1.069 | Kps 01-3-5 0.870 | Kps 01-1-12 | 0.788 | 0.717

CA Kps 94-13 1.895 | Kps 01-3-5 1.562 | Kps 01-1-12 | 1.391 | 1.272

CB Kps 94-13 1.101 | Kps 01-1-12 | 0.833 | Kps 01-3-5 0.810 | 0.729

RB1 Kps 94-13 1.779 | Kps 01-1-12 1.361 | Kps 01-3-5 1.246 | 1.171

SK Kps 94-13 2.038 | Kps 01-1-12 | 1.565 | Kps 01-3-5 1.402 | 1.339

KP Kps 94-13 1.929 | Kps 01-1-12 1.501 | Kps 00-176 1.362 | 1.260

PB Kps 94-13 1.210 | Kps 01-1-12 0.951 | Kps 00-176 0.887 | 0.786

3 ™ Kps 94-13 2,144 | Kps 01-1-12 | 1.698 | Kps 00-176 1.612 | 1.388

ST Kps 94-13 1.432 | Kps 01-1-12 | 1.135 | Kps 00-176 1.080 | 0.926

RE Kps 94-13 2573 | Kps 01-1-12 2.051 | Kps 00-176 1.978 | 1.661

KPS Kps 94-13 1.686 | Kps 01-1-12 1.344 | Kps 00-176 1.298 | 1.088

uTt Kps 94-13 0.692 | Kps 00-176 0.566 | Kps 01-1-12 | 0.562 | 0.442

NYS Kps 94-13 1.231 | Kps 00-176 1.007 | Kps 01-1-12 | 0.999 | 0.787

MD Kps 94-13 1.460 | Kps 00-176 1.210 | Kps 01-1-12 1.190 | 0.931

TF Kps 94-13 1.597 | Kps 00-176 1.355 | KK 3 1.317 | 1.015

PT Kps 94-13 0.982 | Kps 00-176 0.872 | KK 3 0.865 | 0.619

4 BL K 95-84 1.571 Kps 94-13 1478 | KK 3 1.406 0.923
EG = Environmental Group
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Table 4 The three sugarcane varieties with highest GE scores for CCS in ratoon cane of 20

sugarcane varieties tested over 19 locations.

Sugarcane varieties
E.G. | Locations PC1
1" GE 2" GE 3" GE
1 NS Kps 01-3-5 1.142 | Kps 00-129 1.058 | Kps 00-92 | 0.887 | 0.487
) KPS Kps 00-129 2.188 | LK 92-11 1.757 | Kps 00-176 | 1.723 | 1.498
PT Kps 00-129 | 0.399 | Kps 01-1-12 | 0.336 | LK 92-11 0.331 | 0.298
CB Kps 01-1-12 | 0.922 | Kps 00-129 | 0.887 | LK 92-11 0.760 | 0.724
uT Kps 01-1-12 | 1.085 | Kps 00-129 0.969 | LK 92-11 0.842 | 0.819
ST Kps 01-1-12 | 1.739 | Kps 00-129 1.485 | LK 92-11 1.301 1.283
KP Kps 01-1-12 | 1.928 | Kps 00-129 1.597 | Kps 94-13 | 1.439 | 1.399
PB Kps 01-1-12 | 1.622 | Kps 94-13 1.216 | KK 3 1.085 | 0.997
DMT Kps 01-1-12 | 1.532 | Kps 00-129 1.177 | Kps 94-13 1.145 | 1.071
™ Kps 01-1-12 | 1.937 | Kps 94-13 1452 | KK 3 1.300 | 1.207
3 NYS Kps 01-1-12 | 1.587 | Kps 94-13 1.190 | KK3 1.065 | 0.988
RB1 Kps 01-1-12 | 1.543 | Kps 00-129 1.225 | KK3 1.153 | 1.097
TF Kps 01-1-12 | 2.469 | Kps 94-13 1.853 | KK3 1.640 | 1.477
CA Kps 01-1-12 | 1.292 | Kps 94-13 0.969 | KK3 0.858 | 0.774
MD Kps 01-1-12 | 1.625 | Kps 94-13 1.221 | KK3 1.063 | 0.917
RE Kps 01-1-12 | 1.894 | Kps 94-13 1424 | KK3 1.235 | 1.054
BL Kps 01-1-12 | 1.508 | Kps 94-13 1135 | KK 3 0.974 | 0.808
RB2 Kps 01-1-12 | 1.069 | Kps 94-13 0.806 | KK 3 0.681 | 0.541
4 SK Kps 01-10-2 | 0.550 | K 88-92 0.298 | Kps 00-92 | 0.294 | -0.218
EG = Environmental Group
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Figure 1 GGE biplot for cane yield in plant cane (a) and first ratoon cane (b) of 20 sugarcane

varieties tested over 19 locations.
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Figure 2 GGE biplot for CCS in plant cane (a) and first ratoon cane (b) of 20 sugarcane varieties

tested over 19 locations.
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Table 5 The highest GE score of the cane yield, CCS in plant cane and first ratoon cane of 20

sugarcane varieties tested over 19 locations.

Varieties Cane yield CCs

Plant cane Ratoon cane Plant cane Ratoon cane
K 88-92 1.179 1.011 -1.007 -1.013
K 95-84 -0.578 -0.556 0.323 0.404
LK 92-11 -0.514 1.541 0.420 0.877
KK 3 1.292 1.338 0.939 0.917
Kps 94-13 1.509 1.296 1.497 0.996
Kps 00-58 0.685 -0.460 0.051 -0.021
Kps 00-92 0.642 0.707 -1.598 -1.548
Kps 00-105 -0.358 0.117 -0.284 -0.308
Kps 00-129 0.046 0.491 0.996 0.968
Kps 00-148 0.796 1.162 -0.401 -0.522
Kps 00-176 -1.317 -0.980 1.058 0.870
Kps 01-1-12 2.351 1.477 1.165 1.332
Kps 01-1-25 1.913 -0.240 0.118 -0.101
Kps 01-1-46 -3.031 -2.278 0.930 0.638
Kps 01-3-5 0.192 -0.423 0.971 0.356
Kps 01-3-15 -2.938 -2.768 -0.826 -0.638
Kps 01-4-29 1.957 1.779 -1.390 -0.827
Kps 01-10-2 0.529 1.036 -1.838 -1.936
Kps 01-11-6 -3.015 -2.379 -0.506 -0.196

Kps 01-41-5 -1.285 -1.870 -0.620 -0.246
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