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ABSTRACT

The purpose of the study was to use the GGE biplot method to assess the stability of cane yield,
CCS and sugar yield, of 12 sugarcane varieties from 5 locations in the central region. The RCBD with
3 replications was used in each trail. The plot had 3 rows of 8 meters in length. The results revealed
that the environmental factor in the central region had high effect on the CCS and sugar yield, higher
than 40 pencent whereas the genetic factor had the lowest percentage. From the comparison the effect
of the interaction between the enviroment and the genetic factor and the genetic factor, it was found
that the cane yield had low effect while the CCS and the sugar yield had high effect, respectively.
The result of the stability analysis using the GGE biplot method to assess the stability of the cane yield
characteristics, CCS and sugar yield, it was able to determine the suitable areas or the environment in
the sugarcane growing area. Kamphaeng Saen 07-30-3 was found to be able to adapt in a variety of
the environment that had good yield potential and good stability in the CCS and sugar yield and the
Kamphaeng Saen 08-2-33 had good stability in the cane yield. In terms of the suitable trails in the
central region for discrimination the outstanding sugarcane varieties were Kao Liew for the cane yield

and sugar yield; and Tamaka for the CCS.
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Table 1 soil texture and precipitation (Feb.2018-Dec.2019) of the 5 varietal trials

Locations Soil texture  Precipitation (mm)
Dan Makham Tia (Dan Makham Tia District, Kanchanaburi Province) Loam 782.2
Kao Liew (Kao Liew District, Nakhon Sawan Province) Sandy Loam 991.7
Pranburi (Pranburi District, Prachuap Khiri Khan Province) Loam 1352.2
Tamaka (Tamaka District, Kanchanaburi Province) Loam 778.5
Tha Muang (Tha Muang District, Kanchanaburi Province) Sandy Loam 753.2
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Table 2 Combined analysis of variance of 12 sugarcane varieties of 5 trials in central region in cane

yield, CCS and sugar yield

SOV df Cane yield CCs Sugar yield
SS %SS SS %SS SS %SS
ENV 4 2511.17 58.46 583.89 40.68 32.96 45.66
REP(ENV) 10 293.84 107.11 5.24
GEN 11 357.14 8.31 115.48 8.05 7.82 10.83
ENV:GEN 44 612.49 14.26 240.83 16.78 13.74 19.04
Residuals 110 521.26 388.11 12.42

@1 GE scores 20HANAND DY

Taeafid1 GE scores UadW Wi LT wen
ﬁLLamﬁdmwmmzauLLazmmﬁL@iumaaw”uf

1 d? cin:i di = aaa
luudaziunnasoy thovandUjisen
é’uw”ufizmnw”uﬁqmmﬁ'uamwLn@é”mmm

& A o v & o eda

wlaanasaunInuaNAeudIIgs aanunuing
¢1 GE Scores ggﬂmwia:ﬁuﬁl,flumsﬂduanﬁa
v eda & A v A
wm;ﬂm@uluwu‘n Waro14 GE scores E;T\‘IEL‘LL

A A ' o e a a
wateWuntsuendt iunusnliadosnina
@78 Yan et al. (2000) w”ufﬁﬁwawﬁmﬁmu

% & a A

FATNWLINRON T 920A1 GE scores Nviuuan
d v d'n:l C> e‘n:id
TIRAIWUIARBUNTNIADUFUDIVDINUENG
ﬁ]:muﬁmmnmwmmn@iwmaaw”ufvl,@i”
uanmnﬁﬂ‘dmmsnuanw”uflﬁwawﬁmqmaz
=1 = = U
JedosmNaneae

NAN1IILATIEH Table 3 LRAIA1 GE
scores w”uﬁfé”aUluﬁﬂumzwawﬁmﬁawadﬁuf
[ o L 6 b [ ]
JuMIUWINES 11 WU WUT VO LAY 3
lundazulainagay Wazd1 GE Scores 2843
w”uifé’aUﬁ"l@‘ﬁnﬂmsmumnnnLLﬂaaﬂ@aau
TagNAITUIAILINLAZAIRUTAILGRZLUFI

Rt fd‘d 1 = 1 %

NAFay T,(ﬂﬂwu'n;mmLaJummLammwuqmw
AURATNLINRONLRNIZFNAK DRa 1T nuIn
VNTUANVRNIZRUNU LU RINARDUBHBNN
1 Qs flﬂld 1 = ' %
muwugwwmam:umwhmm:amuuﬂm
nagay lagondaiauninazdanylaranz sy
1N WATHNNAN GE scores samﬂumﬂﬁqﬂu

nalghlaInagay ﬁ)zﬂwaﬂ’j’n,fluw”uf

‘ﬁ'mmmﬂgnvl,@i”ﬁlu%mﬂﬁ wuw”uﬁ:ﬁwiuﬁﬁm
GE scores LI uuan $1u2u 3Wug ldud
VYA WLAY 3 ALWILET 08-2-33 LATTTLNILEY
07-30-3 lasWuivauurnin 3 Jd1 GE scores
IINGIFA Wiy 19.063 waztiiawansanluud
azilaanagay I@yﬁwuuﬁ:maml,ﬁu 3 fluddan
GE scores qoqmﬂué’u@”uﬁ 1 919 4 uasann
5 uilas uadenfaay 1 Nudasringae uaaald
wWinwiWugranunu 3 audfiaiissniwansue
HAaKAAFI udndTadnnalunisuaasnudidu
TuRufiansg LTUADITURUEIUNILEY 08-2-
33 il 61 GE scores 324t InuIN3098987
Winriy 5.195 Taafen GE scores uauaud 2
$1uam 1 utlas leun wilasduuzrnuide Jen
GE scores tYI1NU 2.392 uazif1 GE Scores
LI ueueua 35 1u2n 1 udas uazfidn
GE scores tJuaauiies 1 wdas laun udad
REVE R dauw"’ufﬁmwmau 07-30-3 {61
GE scores s2uLduuan 1vinny 4.503 §¢n
GE scores LIuguaufi 2 $71u7u 3 udaslag
wilasuiiasn e GE scores &9 1INy 2,572
wasfid1 GE Scores LIuauauf 3519474
1udas uazddn GE scores Lua1auiNed
1 was leun udasduuzaude waaslwidu
JusiuwILEw 07-30-3 HiafioTniwyas
AnsmzHanfadniWuiiiuwauau 08-2-33

2

& o eda A =<
uaﬂ;ﬂqﬂuWUwuqﬂuﬂT‘lw(ﬂL@uLﬂWW: I@ﬁlﬂGLLﬁJ

161 GE scores 530t uaundlulaindan



M IInemansuazinalulad yminenasnsasaaas 97 9 avusi 3 2563 19

GE scores Q\‘i I(ﬂ ﬂWq’u'Dfﬁ’] LNJIWRW 07-6-2

q

@1 GE Scores shuLldud1@aay udidan
GE Scores fiiuauau 1 laun uwlasringas
flen GE Scores 1YL 0.409 uazssfudaafisl
A1 GE scores LIusuauf 2 uaz 3 adnoaz

1 w89 dauw”mfﬁmwumu 08-11-21 N&
GE Scores 528 Tuay wadudasnaan
GE Scores LT1ouat 2 1aun wUadd1wlzuy
\@e @1 GE Scores tYinnu 2.277 mew"'u'gf
AN ILEW 08-2-35 A1 GE Scores 3780 UaY
uAA1 GE Scores LUuauay 2 launwiladvin
3179 461 GE Scores /inNU 0.051 LUaNa1TIM
. ' o 6 ' a 1
(Figure 1) WUITWUTUD UL 3 URAIANALGL
A A o ¢
gﬂuuﬂammaumaunnuﬂm 1wum:°nwu1§
AN ILEY 08-2-33 ANNALGULNUNRILANIL
- . X,
IuLLﬁaaﬂiﬁmqsLLa:LLﬂmmummwLml §I%
w”ufﬁmwumu 07-30-3 AANNALAW w8
v n:qf e 6 o

NEM UAZLUBIALAYY LasWUSUWIUE 07-
6-2 HAINNALAUNUURININEZAN IINIIBINY
284 Voltas et al. (2005) L& 831 GGE Biplot
JuszlumitlumstssinanymeNuaaimw il
mm’hw”uﬁj"l@i”mmzauﬁuﬁuﬁi@ FNTUNI
wuziuazszyluaniwwaadenswialnglas
GGE a3l dntana sz azisunIn e
@1 GE scores Yasilainadgou

Table 3 L&§aIA1 GE scores TI0Ua9LUa4
NAROUTI LAANNA1TIINAT GE scores maaw”uﬁ:
dauluudazulas Fenysrnailuwndaznia
NAFAUIL MININTNAIUINLAZANAY LTUATN
UsuandszAnTnIwlwmIuLIenangATWY 89
% 6 v 1 d'd.
Wugdasvadudazulag Tasuwlainagaunaen
GE scores imﬁgw:ﬁﬂi:ﬁﬂfmw‘lumi

1 = 1 s v té =

LLmLmnmwm@umadwuﬂw AR GRRE
mm:am&w%’uLﬂuLLﬂawmaauﬁufﬁaﬂ
IINAITANBIVA I ANUR (2555) 31891117
LAIDIRNNLUINKIDAVVBIAN GE maaw”u'gfmn
NIINLATIER GGE Ninlawnudn GE UaINu
u':mansz@“’ummmm:amaow"’uf@iaﬁuﬁ
2361 PC1 uaz PC2

91NA1 GE scores 733 WU ®RINITDLLY
wlaInarausdu 3 nau Taun na;wﬁﬁ@h GE
Scores mwﬁga 310 3 wilas laun wilaain
X . & .
LR wUadeuNTINLGaY Lazidadrinnznn
J@1 GE scores LYiNNU 24.936, 22.843 LAz
20.147 AN/ U mjwﬁﬁ'@h GE scores 53 ¥
Urunans 37wI% 1 wilad laun LLﬂadﬂ‘i’]mlﬁ
flen GE scores 1inAL 9.124 uazngunilen GE
scores 32M61 3% 1 wlad baun wiladvin
3749 161 GE scores YAy 1.211 221% 1 ba30
wlainasaudrwluaddsz@nsainlung
Lm'aLmnﬁ'ﬂﬂmw’naaw”mfﬁawﬁ”'mga

LHANAINTHIANNFNNUTVaINU A
NAROUNUANBUENANRAD0Y (Figure 1) WU

n:l'd L% 6 1 o a 2

LqumaaumquL@uiuaﬂwm:wawa@aaﬂ
LANGNINWLT 1 2 ngu I@Umjwﬁ 1 Usznavane

0 a‘f a ::l'd L 6
LURIATUNE VLA LLa:LL'ﬂaaﬂﬂmqs NANUD
Aa ' o A o A '
NALEnAaUINIATawN% lasNulaIa1 iz
ﬂ? = 1 a
Wedanumuizanuinniiudasdamy’
fa’mmiﬁmmmLmﬂmmu@m@mmaaﬁ'mf"l,@’
U1NNIN muﬂq':uﬁ 2 Ysenavualy wiadsnn
g ' v A o ed
L@e2 wdasrinuznn uazullaevingae NEWUEN
= 1 1 v =1 >3 1 g v
ALAUAAUTNILAN N Iuﬂqwummmiﬂmmaa

% g A ' A P
LALA Y Kol adrinuznn thadand
mwmmm‘lumnwnmwﬁwﬁwaaw”mfé’am
TuszaulnfiAosnn anatdunanianiuass
wiadnasaulaTulSurainduwuasdanwme
tgl a ‘ﬂl 1 Qs é v ™
WHadunuan@19ny (Table 1) TIR0AARDINY
Kaya et al. (2006) 'l¢}% GGE biplot @#3573881
URTensunuiizninewuiiuanInLIadas
YBITIRIR 25 W”mf naraumulaanIntine
A ' A o A

9 amuAnasay wuil uilaimaseuInnEalen
TANE U NANRANLANAIING LTI NGRS
WU adlaTuUSN N nLar I nwaazLilafun
WANAN9NY Lae Hunsigi et al. (1993) 1891170
douau1TnLaula la g INARNLANAIIN%
YN ABAILAAUNTIDIAIWAIAWLATIE
Qs =4 a =) a (lild g’ =)
AQTINDIAUIUNITNINIIZUNRIAU NS

Wz LTINS



M IInemansuazinalulad yminenasnsasaaas 97 9 avusi 3 2563

20
Table 3 GE scores of cane yield of 12 sugarcane varieties of 5 trials in central region

Sugarcane varieties Locations

DanMakhamTier KaoLiew Pranburi Tamaka ThaMuang Total’
KK 3 6.010 6.457 3.085 3.683 -0.172 19.063
Kps 07-10-6 -0.247 -0.119 -0.096 -0.031 0.011 -0.482
Kps 07-30-3 -0.831 2.572 0.297 2.357 0.108 4.503
Kps 07-6-2 -6.552 2.030 -1.470 3.487 0.409 -2.096
Kps 08-1-26 -0.056 -1.510 -0.331 -1.234 -0.034 -3.165
Kps 08-11-21 2.277 -4.290 -0.237 -4.177 -0.230 -6.657
Kps 08-2-28 -0.877 -3.082 -0.897 -2.308 -0.027 -7.191
Kps 08-2-29 0.742 -0.094 0.195 -0.282 -0.043 0.518
Kps 08-2-33 2.392 1.409 0.986 0.505 -0.097 5.195
Kps 08-2-35 -1.062 -0.305 -0.371 0.041 0.051 -1.646
Kps 08-3-8 -0.797 -0.713 -0.379 -0.370 0.026 -2.233
Kps 08-6-11 -1.000 -2.355 -0.780 -1.672 -0.003 -5.810

Total* 22.843 24.936 9.124 20.147 1.211

Note: "sum of GE score values from all trials of each sugarcane variety with considering positive/negative

2sum of GE score values of all sugarcane varieties in each trial without considering positive/negative

The underline letters showed the positive of sum of GE score values from all trials of sugarcane varieties

The bold letters showed the top three sugarcane varieties GE score values of each trial
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Figure 1 GGE biplot in cane yield of 12 sugarcane varieties from 5 trials of central region
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Table 4 GE scores of ccs of 12 sugarcane varieties of 5 trials in central region

Sugarcane varieties Locations
DanMakhamTier = KaoLiew Pranburi Tamaka ThaMuang Total
KK 3 -0.407 3.406 3.193 -2.793 0.880 4.279
Kps 07-10-6 0.058 0.846 0.470 1.059 0.358 2.791
Kps 07-30-3 0.229 1.411 0.514 3.226 0.714 6.094
Kps 07-6-2 -0.264 -0.329 0.310 -3.078 -0.352 -3.713
Kps 08-1-26 0.024 0.224 0.106 0.382 0.103 0.839
Kps 08-11-21 -0.202 -1.354 -0.529 -2.901 -0.670 -5.656
Kps 08-2-28 0.126 -0.702 -0.743 1.037 -0.145 -0.427
Kps 08-2-29 0.068 0.034 -0.115 0.763 0.072 0.822
Kps 08-2-33 -0.080 -1.266 -0.716 -1.513 -0.530 -4.105
Kps 08-2-35 0.347 0.810 -0.143 4.227 0.599 5.840
Kps 08-3-8 0.009 -1.361 -0.963 -0.578 -0.487 -3.380
Kps 08-6-11 0.093 -1.720 -1.383 0.169 -0.543 -3.384
Total® 1.907 13.463 9.185 21.726 5.453

Note: "sum of GE score values from all trials of each sugarcane variety with considering positive/negative

2sum of GE score values of all sugarcane varieties in each trial without considering positive/negative

The underline letters showed the positive of sum of GE score values from all trials of each sugarcane varieties

The bold letters showed the top four sugarcane varieties of GE score values of each trial
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Figure 2 GGE biplot in ccs of 12 sugarcane varieties from 5 trials of central region
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Table 5 GE scores of sugar yield of 12 sugarcane varieties of 5 trials in central region

Sugarcane varieties Locations

DanMakhamTier KaoLiew Pranburi Tamaka ThaMuang Tgta|1
KK3 0.629 1.432 0.831 -0.026 0.131 2.997
Kps07-10-6 -0.142 0.170 0.012 0.073 0.015 0.128
Kps07-30-3 -0.123 0.521 0.162 0.114 0.046 0.720
Kps07-6-2 -0.621 0.170 -0.179 0.242 0.013 -0.375
Kps08-1-26 -0.039 -0.167 -0.083 -0.009 -0.015 -0.313
Kps08-11-21 0.474 -0.531 -0.026 -0.239 -0.046 -0.368
Kps08-2-28 -0.142 -0.416 -0.225 -0.006 -0.038 -0.827
Kps08-2-29 0.203 -0.051 0.061 -0.079 -0.004 0.130
Kps08-2-33 0.214 -0.337 -0.051 -0.121 -0.029 -0.324
Kps08-2-35 -0.263 0.153 -0.043 0.113 0.013 -0.027
Kps08-3-8 -0.249 -0.362 -0.246 0.039 -0.034 -0.852
Kps08-6-11 0.059 -0.582 -0.212 -0.100 -0.052 -0.887

Total? 3.158 4.892 2131 1.161 0.436

Note: "sum of GE score values from all trials of each sugarcane variety with considering positive/negative
2sum of GE score values of all sugarcane varieties in each trial without considering positive/negative
The underline letters showed the positive of sum of GE score values from all trials of each sugarcane varieties

The bold letters showed the top four sugarcane varieties of GE score values of each trial
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