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Stability Comparison of Sugarcane Varieties by GGE Biplot Method in Plant Cane

and Ratoon Cane under Grouping of Varietal Trials
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ABSTRACT

Stability of sugarcane varieties evaluated by GGE biplot of 19 varietal trials having 19
sugarcane varieties composed of 15 Kamphaeng Saen sugarcane varieties from Cane and Sugar and
Research and Development Center, Kasetsart University with 4 checked sugarcane varieties were
evaluated. The RCBD with 4 replications were applied in all trials. Cane yield and CCS were evaluated
in both plant cane and ratoon cane. Comparisons of varietal stability were done in each trial and in
grouped by regions, amount of rainfall and soil series. The results revealed the number of sugarcane
varieties that had less difference in stability between plant cane and ratoon cane in CCS were higher than in
cane yield. On the other hand, the number of sugarcane varieties that had high stability only in plant cane or
ratoon cane in cane yield was higher than those in CCS. The sugarcane varieties that had high stability in
both cane yield and CCS and in both plant cane and ratoon cane were Kamphaeng Saen 01-1-12,
Kamphaeng Saen 94-13 and Khon Khen 3, While, LK 92-11 had highly stable cane yield and CCS only in
ratoon cane. The grouping of varietal trials by regions revealed that the level of stability cane yield of
sugarcane varieties were high in trials of eastern and northeastern regions but were low in trials of both
upper and lower parts of western region. In CCS, the level of stability of sugarcane varieties were high
in trials of northern and northeastern regions but were low in trials of eastern region. The comparisons
between plant cane and ratoon cane of stability level in cane yield of sugarcane varieties in various
regions revealed the higher level of stability in plant cane than those in ratoon cane in most of regions
except northern region, but the high stability level in CCS of sugarcane varieties were observed in plant

cane or ratoon cane depending on the regions. The grouping of varietal trials by amount of rainfall
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revealed the higher level of stability in cane yield of sugarcane varieties in trials having high amount of
rainfall (> 1,400 mm) than those in trials having lower amount of rainfall. The slight difference of level of
stability of sugarcane varieties between plant cane and ratoon cane was also observed in trials having
high amount of rainfall in both cane yield and CCS. The grouping of varietal trials by soil series
revealed the higher level of stability in cane yield of sugarcane varieties in plant cane than those in
ratoon cane in most of soil series except soil series 44, 1 and 48. On the other hand, sugarcane
varieties having the higher level of stability in plant cane, having higher level in ratoon cane and having
about the same level of stability in plant cane and ratoon cane were observed in CCS.

Keywords: GE scores, GE biplot, cane yield, CCS, sugarcane varieties
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Table 1 Locations, regions, amounts of rainfall and soil series of 19 varietal trials

Amount of rainfall (mm)

District, Province Region Soil series
Plant cane Ratoon cane
Muang, Mudahan Northeastern 1,200-1,400 1,200-1,400 22
Muang, Roi Et Northeastern 1,200-1,400 > 1,400 17
Ban Lueam,
Northeastern 1,200-1,400 1,200-1,400 44

Nakhon Ratchasima
Nonn Sa-ad, Udon Thani Northeastern > 1,400 > 1,400 35
Khlong Khlung, Northern > 1,400 1,000-1,200 40

Kamphaeng Phet
Tak Fa, Nakhon Sawan Northern 1,200-1,400 1,200-1,400 52
Sri Thep, Phetchabun Northern > 1,400 1,000-1,200 1
Phan Thong, Chon Buri Eastern 1,200-1,400 > 1,400 24
Muang, Sra Kaeo Eastern > 1,400 1,200-1,400 46
Pran Buri, Prachuap Khiri Khan Lower Western < 1,000 < 1,000 33
Cha-um, Phetchaburi Lower Western < 1,000 < 1,000 36
Dan Makham Tia, Kanchanaburi Lower Western 1,200-1,400 1,200-1,400 48
Dan Makham Tia, Kanchanaburi Lower Western 1,200-1,400 1,200-1,400 48
Chom Bueng, Ratchaburi” Lower Western 1,000-1,200 1,000-1,200 40
Chom Bueng, Ratchaburizl Lower Western 1,000-1,200 < 1,000 40
Phanom Thuan, Kanchanaburi Upper Western 1,000-1,200 1,200-1,400 33
Tha Muang, Kanchanaburi Upper Western 1,000-1,200 1,200-1,400 33
Kamphaeng Saen, Upper Western < 1,000 1,000-1,200 33

Nakhon Pathom
U Thong, Suphan Buri Upper Western 1,000-1,200 < 1,000 33
Nong Ya Sai, Suphan Buri Upper Western < 1,000 < 1,000 33

" Tambon Kaem On

" Tambon Berk Prai
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Table 2 Total GE scores of cane yield and CCS of plant cane and ratoon cane of 19 sugarcane varieties

Cane yield CCS
Sugarcane varieties
Plant cane Ratoon cane Plant cane Ratoon cane

Kamphaeng Saen 94-13 31.60 26.13 27.20 18.44
LK 92-11 -7.55 30.64 6.54 15.70
K 88-92 23.61 20.92 -20.91 -19.78
K 95-84 -11.24 -9.70 4.98 6.78

KK 3 27.64 28.12 16.33 16.90
Kamphaeng Saen 00-105 -4.56 4.05 -7.15 -6.81

Kamphaeng Saen 00-129 1.76 10.61 17.56 17.36
Kamphaeng Saen 00-148 17.61 23.18 -9.20 -11.08
Kamphaeng Saen 00-176 -23.13 -17.57 18.89 16.10
Kamphaeng Saen 00-58 14.76 -7.18 -0.08 -1.18
Kamphaeng Saen 00-92 13.90 15.20 -31.85 -30.94
Kamphaeng Saen 01-1-12 46.01 28.84 21.79 25.22
Kamphaeng Saen 01-1-25 37.99 -2.03 0.91 -1.95
Kamphaeng Saen 01-1-46 -556.32 -41.05 15.99 11.17
Kamphaeng Saen 01-10-2 12.23 23.28 -36.24 -37.36
Kamphaeng Saen 01-11-6 -54.95 -42.46 -10.68 -4.54
Kamphaeng Saen 01-3-15 -53.46 -51.31 -17.54 -13.35
Kamphaeng Saen 01-3-5 5.07 -6.94 17.04 5.52

Kamphaeng Saen 01-41-5 -21.99 -32.72 -13.56 -6.21
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Table 3 Varieties of highest GE scores of cane yield and CCS of both plant cane and ratoon cane

in the five regions

Regions/ Cane yield CCS
Type of cane Varieties GE scores Varieties GE scores
Northern (3) "
Plant cane Kamphaeng Saen 01-1-12 2.68 Kamphaeng Saen 94-13 1.69
Ratoon cane LK 92-11 2.68 Kamphaeng Saen 01-1-12 1.80
Average 2.68 1.75
Northeastern (4)
Plant cane Kamphaeng Saen 01-1-12 3.80 Kamphaeng Saen 94-13 1.82
Ratoon cane Kamphaeng Saen 00-148 2.75 Kamphaeng Saen 01-1-12 1.60
Average 3.28 1.71
Eastern (2)
Plant cane Kamphaeng Saen 00-58 5.13 Kamphaeng Saen 01-1-12 1.57
Ratoon cane K 95-84 1.88 Kamphaeng Saen 01-1-12 0.39
Average 3.51 0.98
Upper western (5)
Plant cane Kamphaeng Saen 01-1-12 2.27 Kamphaeng Saen 94-13 1.28
Ratoon cane LK 92-11 1.76 Kamphaeng Saen 01-1-12 1.47
Average 2.02 1.38
Lower western (5)
Plant cane Kamphaeng Saen 01-1-12 1.79 Kamphaeng Saen 01-1-12 1.59
Ratoon cane Kamphaeng Saen 94-13 0.99 Kamphaeng Saen 01-1-12 1.21
Average 1.39 1.40

- in parenthesis showed the number of varietal trials of each regions
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Table 4 Varieties of highest GE scores of cane yield and CCS of plant cane and ratoon cane

according to groups of amounts of rainfall

Amount of rainfall/ Cane yield CCS
Type of cane Varieties GE scores Varieties GE scores
Less than 1000 mm
Plant cane (4)4/ Kamphaeng Saen 01-1-25 2.30 Kamphaeng Saen 94-13 1.42
Ratoon cane (5) KK 3 1.63 Kamphaeng Saen 01-1-12 1.28
Average 1.97 1.35
1000-1200 mm
Plant cane (5) Kamphaeng Saen 01-1-12 2.23 Kamphaeng Saen 01-1-12 1.42
Ratoon cane (4) LK 92-11 2.35 Kamphaeng Saen 01-1-12 1.90
Average 2.29 1.66
1200-1400 mm
Plant cane (6) Kamphaeng Saen 01-1-12 3.10 Kamphaeng Saen 01-1-12 1.58
Ratoon cane (8) LK 92-11 1.68 Kamphaeng Saen 01-1-12 1.33
Average 2.39 1.46
More than 1400 mm
Plant cane (4) Kamphaeng Saen 01-1-12 2.69 Kamphaeng Saen 94-13 1.58
Ratoon cane (2) Kamphaeng Saen 01-1-12 2.51 Kamphaeng Saen 00-129 1.55
Average 2.60 1.57

- in parenthesis showed the number of varietal trials of each groups of amount of rainfall
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Table 5 Varieties of highest GE scores of cane yield and CCS of plant cane and ratoon cane
according to soil series
Soil series/ Cane yield CCS
Type of cane Varieties GE scores Varieties GE scores
1 (1)5/
Plant cane Kamphaeng Saen 01-1-12 1.84 Kamphaeng Saen 94-13 1.27
Ratoon cane =~ Kamphaeng Saen 01-1-12 2.62 Kamphaeng Saen 00-129 1.98
Average 2.23 1.63
17 (1)
Plant cane Kamphaeng Saen 00-148 7.27 Kamphaeng Saen 94-13 2.78
Ratoon cane = Kamphaeng Saen 00-148 4.89 Kamphaeng Saen 01-1-12 2.26
Average 6.08 2.52
22 (1)
Plant cane Kamphaeng Saen 00-148 3.52 Kamphaeng Saen 94-13 1.57
Ratoon cane =~ Kamphaeng Saen 00-148 2.88 Kamphaeng Saen 01-1-12 1.56
Average 3.20 1.57
24 (1)
Plant cane KK 3 4.22 Kamphaeng Saen 94-13 1.02
Ratoon cane =~ Kamphaeng Saen 01-1-12 1.45 Kamphaeng Saen 00-129 1.03
Average 2.84 1.03
33 (6)
Plant cane Kamphaeng Saen 01-1-12 2.27 Kamphaeng Saen 94-13 1.58
Ratoon cane = Kamphaeng Saen 00-148 1.58 Kamphaeng Saen 01-1-12 1.57
Average 1.93 1.58
35 (1)
Plant cane Kamphaeng Saen 01-1-12 4.29 Kamphaeng Saen 01-3-5 1.84
Ratoon cane = Kamphaeng Saen 00-148 1.32 Kamphaeng Saen 00-129 1.78
Average 2.81 1.81
36 (1)
Plant cane KK3 2.86 Kamphaeng Saen 94-13 1.93
Ratoon cane =~ Kamphaeng Saen 00-148 2.15 Kamphaeng Saen 00-129 1.13
Average 2.51 1.53
40 (3)
Plant cane Kamphaeng Saen 01-1-12 2.27 Kamphaeng Saen 94-13 1.62
Ratoon cane ~ Kamphaeng Saen 01-1-12 1.95 Kamphaeng Saen 01-1-12 1.48
Average 2.11 1.55
44 (1)
Plant cane Kamphaeng Saen 00-148 3.72 Kamphaeng Saen 94-13 1.64
Kamphaeng Saen 01-1-12 1.64
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Table 5 (Cont.)
Soil series/ Cane yield CCS
Type of cane Varieties GE scores Varieties GE scores
Ratoon cane = Kamphaeng Saen 00-148 6.36 Kamphaeng Saen 01-1-12 1.60
Average 5.04 1.63
46 (1)
Plant cane KK 3 2.35 Kamphaeng Saen 94-13 2.08
Ratoon cane =~ Kamphaeng Saen 01-10-2 2.07 Kamphaeng Saen 01-1-25 1.67
Average 2.21 1.88
48 (1)
Plant cane KK 3 1.24 Kamphaeng Saen 01-3-5 0.83
Ratoon cane =~ Kamphaeng Saen 01-10-2 2.31 Kamphaeng Saen 00-129 1.36
Average 1.78 1.10
52 (1)
Plant cane KK 3 3.69 Kamphaeng Saen 94-13 1.52
Ratoon cane = Kamphaeng Saen 00-148 3.1 Kamphaeng Saen 01-1-12 2.26
Average 3.40 1.89

-5/, . . . . .
in parenthesis showed the number of varietal trials of each soil series



