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ABSTRACT

The stability of oil palm is its adaption and produce high yield in different
environments with low value of genotype x environment interaction. The objective of this
study was to evaluate the stability of oil palm progenies in multi-location. Five progenies
and one varieties of oil palm (118, 119, 130, 132, 137 and surat thani 2), aged 5 years old,
were chosen Songkhla as materials in this study. These progenies were planted in the
field at 3 locations : Ranot, Khlong Hoi Khong and Rattaphum districts. Randomized
complete design (CRD) with 3 replications was used for the experimental design. Additive
main effects and multiplicative interaction (AMMI) was used for stability evaluation of oil
palm yield by analyzing with R-program. The results on varietal stability revealed that oil
palm progeny number 130 showed high stability in bunch yield and bunch number. Oil
palm progeny number 119 was high stability in oil yield and single bunch weight. Oil palm
progeny number 118 was high stability in oil per bunch (%). For each location, surat thani
2 could provide bunch number, single bunch weight, bunch yield, oil per bunch (%) and
oil yield better than the other progeny at Ranot district. While oil palm progeny number
132 could provide high oil yield and single bunch weight at Khlong Hoi Khong district.
The oil palm progeny number 137 exibited of high yield in bunch yield and bunch number
while oil palm progeny number 119 showed of high oil per bunch (%) at Rattaphum.
Additive main effects and multiplicative interaction can analyze effect of genotype x
environment interaction effectively, which is useful a tool to select oil palm for a specific

location.
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A8nN19ANEN

1. MFINUNUNITNARDY

Undanindtuis 6 Wuglgnnageuluulaamaaesanugu 3 uilaq fifnne
m‘uammi@LL@@iTmmimuﬁslﬂﬁLﬁmﬁu TneNulaIN1IMAABIENITINIELNTNAABIULL
Completely Randomized Design (CRD) gu:n 3 %Wifaw?mmuﬁﬁi@ﬁuﬁﬂgﬂ Wae

¥

WiauguA1edeAae353ATIW UL Duncan’s new multiple range test (DMRT) WA

AnwUfAniusazudreiugivaniui deedanisinsziannuulsdsausan (Combined

analysis)
2. MsUNTayaaNHUDNDINIA LALAMANLRYILANARIAY

2.1 dayaandaning,
dayatFunsinelu (Hadwng) wazanuauduluan (1) Usanulas
Ugnlugnesngl ennenaaeneslas waz e1wneseiun 1asdandinasran Inelddeya

Unnnuiinduaest w.a. 2553 D9 w.A. 2557 anngudlgatasananialsidnziuann (2558)

2.2 AayalFTNIUEI0DIMITIUAY

Wiudayanu Inaliufoet19AuNIzAUANNAN 0-30 LTURLNAS

1
Y = 6

siTey s dud N TRMT neina e ALyINeNISITINR NU1INEIARITANUATUNT
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[ al'a ¥ 1 | 1 ai a a o o
mﬂaﬂ@ml,m’]w”l,mm ANLTUNIAAY ﬂ%’]&l'ﬂ%ﬂﬂ?u@ﬂLﬂ@ﬂuﬂitfﬂi_l')ﬂ AUNTUATITLRY

wazs1nanvnInantuay leun lulnsauisine naaraianiilulsclond uaswunades
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3. MeNuTayaNANAnLNANUNNY

nistfunndayananfanzate azguuazNIATaIuN g fuld
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[~ % li/ dl v o o =3 v 901 o o dld
nilusaunulununlgnuaaianistiunndeyatiautinmeans LazaIuunza1enANg
[~3 4#' a £ ‘ﬂl 1 v v dl -] o K o d’j
nsiivinaanananansunguld Tnadayaninnisiunn Al
AUIUNZANE (Nrae/Fwdl) dnvsinmeans (Alanfumeans)
nanannzany (Alaniu/sual) = nagmusrndiaaiusunzane

wazninmzane Wuszezioan 11 (Hguieu 2556 — Hguien 2557)
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(332, 2554) T T TY o

1) sﬁlqﬁmﬁﬂmmﬂmﬁmﬁﬂﬁu LAUNNIFULENANLN AL RERBNAN
ununzany wdatinfunatesfiduafioet 2-3 Tu enanaaeanainduiuga fianauen
naLduriTueenannfiutes v‘iﬁﬂqiz\jm@mﬁmﬁﬁﬁuﬁmqu 10 wa Ferviinuaan il
W udaeudl 70 asrnuaadaa wu 48 dalu

2) iensunanisndaiminua Wevwniinided @ Tae
wendau eenifhuiedhdnuie nvan uazsdalu Wesuanmniesfuditlelduuiuiile
Unauan

3) duilelnduutielunlazidan e lifinseinde figus
sty Taetiiiednduua lzdiuﬂi:mﬁwﬁmﬁLLé’asfqﬁﬁuﬁﬂ

4) ﬁﬂmmwﬁmﬁmmﬁﬂmﬁumLLﬂJ"Luﬁf]ﬁumu%mu 534 Toe
Lﬂﬁﬂuﬁﬁﬁunﬂﬁu Flensy 5 fu thnszanufirgesniiafisulfuse antisandaimingn
e

WndayanAUIIIBNALTENaLNEAE FNN3EN19999 NIFOR £19lng

Corley kag Tinker (2003)

wafidumina/mzans UNUUNNARA

= = x 100
(fruit/bunch, %F/B) UNUTINNZAE

|- 6 k4 6 95 o dgl s

wafiduitiatnduan/ua WMHNUaUange

= — x 100
(wet mesocarp/fruit, %WM/F) WIINHA
\afidusminadw/itiana PNUTNUNNU

= > < x 100
(oil/dry mesocarp, %0OD/M) PN A LA
WasgumAuNTwneang VR UATNNW/NS

= x 100

(oil/bunch, %0OB) wafiiunna/mant



18

4. NMSAATITNLRUANADA

4.1 ‘Vlﬂ'a'm.lﬂfnuLfﬂumnnﬁwmmmﬁmtﬂiﬂ‘mu (Homogeneity of error

variance)

as A o ) Ao
79 Bartlett's test LN@AANGNN1INAALINHAIAMNLLTLTIUTD

A~

ANNNARATALAASU (Error mean square) 184914 3 401UA IR AINARYTeld wnnudn
ANNLLTUTIUTBIANNARTIALAR AUR AN R992@N1N1T0ALTHUNTIATNZEN1INARE S
:l/ tﬂl 1 [ % 1 1 1 o | 1 o ZJ/ t:ll

74 3 annunganiulsd udrinauudsdsauldwindu fldaainnnmeassis 3 annuiinn

Anzvnuiu mazanai liifsanuianain lunmaseudadndny (Inda, 2547)

NAEALUAT Homogeneity 194 error variance Tneataeg Bartlett

2

Y'= MI/C
e M= 23026[(N —k)logsz — Xi_,(n; — 1)logs?
_ ! ko1 1
c= 1+ 3(k—1)[ 1=lp,.—1 N-k
N = degree of freedom
2 .
S pooled variance
s = variance A NUARZANIUN
k = A7 variance NnAgaL

4.2 Jupszianaulslsusanlunnaaiun

IPEN199LATITUEATINTBIUNUNITNAABIUL UG NDENNANY T0]

nnmualiifluiladensd (Fixed effect) dau anungninuualiiiuilady

o

(61137999 1) Wug

u

4 (Random effect) ANIIAANNIINNAUAAAATTIAALLAIAIN FHFUNT (2549) AI61N3199
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Source of variation d.f. Expected Mean Square (EMS)
Genotype (G) g-1 Gze + erLG + 92@
Location (L) -1 (52e + rngL

LxG (I-1)(g-1) o°, + 1067,

Error I(g-1) o,

Total gl-1
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,  a o
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4.3 msﬂimﬁumﬁmmwmmﬁué wazn1sUsuna

[ %

LHaNAFBLNLANNWANA NN AT ATeeU JANRUTIEndnafugin
a0uN BN TAsEiAa8 38 AMMI (Gauch, 1988) Tnauen@nEnauuuNaLan uay
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AR st aNaNa L naNsnananAuLULNaU9N (additive

a

dl o

main effects) MinaINug wazaniui Mnlaaldisnismiasziannudslaulng dou

answauuunanns (multiplicative interaction) 289U JANAUTTEMITRUG A LAD WA ALEN
a a [ I3 dl 13 a ' & o al [~1

aaNANENINATeUGLaran U Iaaldnsdimsziesdlsenauvan gduuulumaiy
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Source of variation d.f. MS Expected Mean Square (EMS)
Genotype (G) g-1 G’ + 10°, + 07,
Location (L) -1 Gze + rgCTzL
LxG (-1)(g-1) G, + 10

PCA 1 g+l-1-2(1) M1

PCA k. g+1-1-2(K).

PCAN g+1-1-2(N)

residual u
Error I(g-1) M2 o’
Total lg-1

VNG @ U Aallg—1)(1-1]-klg +1- 1 — 2(K)]
k A8 AauauedAlsenaudAtY (k=1,2,3,...,N) N @a1u13adldunigawiniu

ANNTRENI1321INg Degree of freedom (d.f.) 189RLEUTRADNWA

q
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~
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nagauilud1Atyasunuasflsznaud Ay Anils Taaunpn Faan

[

Mean square 189N UaIALsznaU& Ay Nuilannsiae Mean square 189A1A1H

| ]
a K

AALAREL (M1 / M2) Wauiuen F aanansned d.f. RN UAIALTENALANATYNUTINNT
Fael d.f. 189ANANHARIALAREY TTzALAMITRN 95 uax 99 Wefifus

AFNNIINUARI WNUNTNABIT AN Lﬁ@mmwﬁmﬁuﬁmmﬁuﬂu
uazanud Tneldununinaasianig Tun1suanINaNILAEIRA NI N N TBIUAAZ RS
Falsznaudag 2 UHLNIN AD LHUNTNARIFBITANIIIENINIHANARRLAIATILLTEY
mﬁﬂizﬂ@m‘hﬁmﬁuﬁq LL@:LLNumWmmﬁﬁmﬁwdwmmuuummmﬁﬂizﬂfam‘?’]ﬁaalﬁ
Wik ﬁ”uﬂ'ﬁmmuummmﬁﬂimﬂm‘?ﬁﬁa&lﬁmm

Usziiiuatuainsnlunisliuiresusaziug anAIAzIULLes
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Version 2.14.0 (R-language and environment for statistical computing and graphics)

(Development core team, 2006)
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antnmaatiranulununlgndinassiun aaasnaaliwuazsnni

AMNUANNIILATIERaNTAN1ARTa9AUe 3 WunilgnlusnessTua

ananaeInetliuareneinNi NseALAINANTEN 30 LEURAWNAS (119797 3) wuda Tu

tﬂlo

Wunanasylun Ararudunsa-ag aglsseauiunans winfdu 516 Auqlunis
dl a 1 o dl ol 1o a a o o 1
wanilasulszquonaesiuatlussAunsn windu 12.81 (meg/100) auvissiAfuanaglu
srAUNUIUNAN WinAL 1.64 Wefidus Usunnlulnsauisunavesiuiaie uszaulu
nan9 Wiy 0.15 wafidus WeanafamduilsclaadvesiuasluszAusn winfy 17.53
HadniuMlaniueu uazeanaianiiulssloniaesmulssiuge winiu 0.62 Hadniu/
Alanfudu  Tuiunenenasanealis wudr Arpuiluna-rne aglsszaugs windu
568 Avuqlunisuanilasuilszquansesiuag luszdunanin Wiy 2.66 (meq/100)

=

durisdanfuauat luwseAuNAININ Wi 0.70 Waesidus sunlulnsauisunnveshiug

o

AagfluseAuAININ Windu 0.05 Lefidus Weanefanidudssloniaessivedluszauilu

na Winfu 19.94 aaniu/Alaniusu uazneanaianiilulss lominashuilszAugs windu

o

0.73 HaanFu/ATanfumu daununaninga dararuiunse-ne agleszauiunans

Winfiu 5.46 Aannqlunisuanidasulszquanaashiuag luszaunsuan windu 2.47

q

[
6

(meq/100) Buvisdafuauag luszaunaININ Wiady 0.65 wafidud sunlulasian
WnnarasAuiAag luszauAININ WinAu 0.04 1efidus Weanaianiiluls:Tamiangsiu
agluszAnge winiu 44.90 Hadniu/Alaniumu uazWeanefanduilsylaaiaasauiseau

ANNNN WAL 0.04 Raanfu/Alaniufy Tvaenaassdy suus (2558) 38911ld wanig

' o =

AAIZFRNLTFUAIAUTY 3 BN WUIN aNTANIARIa9ALIa9 AR luNLAsNasL AR
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atnanaasnaslas waranafmad tHallTauiauduanTin1alre A uNN AN
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a

U

7¢Tun GRENYRHIGN eZEFY

antiAnIwANa89AY  0-30 . 0-30 B 0-30 .

TEAL PASH] TEAL

(1.) (44.) (e d.)

pH (1:5 H,0) 516  Uunang 5.68 44 546 1unang
CEC (meq/1009) 12.81 IFO;’] 2.66 I;II’IQJ’]T] 2.47 réilf]mﬂ
Organic carbon (%) 1.64  1U1unana 0.70  Fwn 065 AN
Total N (%) 0.15  Uunany 0.05 ﬁ'mfm 0.04 [f'ﬁmﬂ
Available P (mg/kg) 17.53 I;;'W 19.94  1unang 449 A9
K (meq/100g) 0.62 AR 0.73 AR 0.04 [f'ﬁmﬂ
NNEILG): CEC = effective cation exchange capacity

Total N = total nitrogen
P = available phosphorus

K = exchangeable potassium
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Usunaudndulaasnaznisarulvinduaniaas luil w.A. 2553-2557 aasainase
Tup 2naraaranlee uazdnasngi

UFunainlusazatuauduelunneas ludaeszaziogan 5 1 sendnedl w.a.
2553-2557 484 3 A1LADANIN1INAA9 IUAINIARIUAT FIA19N 4 WUI UFnrnusinely
wasNa1naszuANAN 1,425.08 Haawwms/dl Tnadatuisusudunniaas indy 56 4w/l
snenaadnas el BuNnuan@aY Windu 1,934.34 Aadums/Al Hanuiududunniaas
winAy 123 Ju/Al wazdnedaglsunnundwadn windy 1,928.84 HafuAs/L AU
Jutlumpniady windu 94 5uAl Faarwudn Udunnsindueay wazatusududunnaaslu
d - - » y . 4 ¥
LAAURAIAN W ANEULAZIRBUE U ANTLEN AU wazTuluAnaas gelunivuign
(AN37497 4) WA g UAUANNFEIN1TUTN UL U891 aNTNTY T3 (2554) 1819114497
X 44 e ¥ e y - d
Nunmunazanlunislgnilgniduinduagsitsuiainelugenarininszanaaasl un
FABATSL LB UTMNNTaNA9REsENINg 1,800-2,500 HaRLNAS/l Teudazihauaas

AP unasindulddasndt 120 HaaLume



A15199 4 PFunnuinduaednuaranuuduluaneds e .95 un o.paasven T uay 8.5998 Tuseud w.a. 2553-2557

LN 2.9¢Tun RGN LUININ 2.5mnN
sy (NH)  Auaududuan (i) sy (W) A uauduelunn (1) iy (NN)  [nuuTusuen ()
2553-2557 2553-2557 2553-2557 2553-2557 2553-2557 2553-2557

unTIAd 114.40 3 116.20 9 153.40 6
NUALE 30.50 1 22.48 2 53.80 2
Ay 46.20 2 103.08 7 91.44 4
b2 27.92 2 94.62 7 84.88 4
NOBNIAN 45.04 3 124.74 11 65.08 6
ﬁqmﬂu 20.74 2 79.08 6 46.60 4
nINJIAN 6.70 1 69.20 8 66.80 5
AWAn 27.34 2 143.98 11 124.62 7
Aueeu 18.34 2 153.38 13 104.38 7
AANAN 258.36 11 253.96 14 242.22 13
‘Wqﬂaﬂﬁﬂu 463.18 14 372.86 18 439.32 18
fUNAN 366.36 13 400.76 17 456.30 18
TN 1,425.08 56 1,934.34 123 1,928.84 94

11 : udanileningn naldtlnzduean (2558)
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Bartlett's test Homogeneity of error variance
Number of Bunch (NB) 0.33™
Single Bunch Weight (SBW) 4.39"™
Yield (Y) 5.93"
Oil per Bunch (OB) 3.08™
QOil Yield (OY) 5.35"™
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Source d.f. SS MS
Genotype (G) 5 923.65 184.73**
Location (L) 2 78.04 39.02™
GxL 10 523.96 52.39*
Principal Component Analysis (PCA1) 6 500 83.36**
(% from G x L SS) 95.5%
Principal Component Analysis (PCA2) 4 23.79 5.95™
(% from G x L SS) 4.5%
Error 30 562.56 18.75
Total 47 2088.21
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Number of Bunch (bunch/plant/year) Score’
Cross'
RN’ KHK® RT Mean’ PCA 1 PCA 2

118 22.00 24.00bc 19.00 21.67bc -0.29 -0.68
119 23.00 14.67¢c 18.33 18.67¢c 1.82 0.54
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Source d.f. SS MS
Genotype (G) 5 55.28 11.06**
Location (L) 2 112.97 56.49**
GxL 10 64.54 6.45**
Principal Component Analysis (PCA1) 6 34 5.69**
(% from G x L SS) 52.9%
Principal Component Analysis (PCA2) 4 30.41 7.6%*
(% from G x L SS) 47 1%
Error 30 12.96 0.43
Total 47 245.75
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Single Bunch Weight (kg/bunch) Score’
Cross'
RN’ KHK® RT’ Mean’ PCA 1 PCA 2
118 5.7b 5.9c 8.6ab 6.76b -0.68 0.10
119 4.0bc 6.4c 10.5a 6.98b 0.16 1.24
130 2.8C 4.0d 7.2b 4.64c -0.30 0.55
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Mean® 4.90c 6.82b 8.44a 6.72
PCA 1 -1.29 1.31 -0.02
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Source d.f. SS MS
Genotype (G) 5 88450 17690.1*
Location (L) 2 42271 21135.7*
GxL 10 115189 11518.9**
Principal Component Analysis (PCA1) 6 98009 16334.8*
(% from G x L SS) 85.1%
Principal Component Analysis (PCA2) 4 17180.01 4295*
(% from G x L SS) 14.9%
Error 30 34203 1140.1
Total 47 280113
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Source d.f. SS MS
Genotype (G) 5 5964.9 1192.97**
Location (L) 2 3346.8 1673.4**
GxL 10 5628.1 562.81**
Principal Component Analysis (PCA1) 6 4726.8 787.8**
(% from G x L SS) 84%
Principal Component Analysis (PCA2) 4 901.3 225.33*
(% from G x L SS) 16%
Error 30 1695.4 56.51
Total 47 16635.2

WINEE ¢ ¢ AR SASHUANANSADATsTA LA R 95 ile i

|
6

= A HANULANANNNARATIILAUAN NI e 99 e fius

asannuananiniuaesgnansutinduludouaas@nnaas

1
a

Wug antwaresaniun uasdjduiusszudneiugiuaniun JAnuuanf1mIeadia as

q q
%

annsntiiSeudieuAedessnineguanthdurinduly famsed 14

AN LA UAN HUE NANARUNTUIRA FE U N UTUAE

6

I NADIUN (192991 15) wudn Twdneszlun siugqanmniant 2 Anandntiniuaas

G9AANNADA Wiy 51.57 Aland/awd uanseiuguaniuesouatelisdAty douly

nungnanassaslas Auaniuas 132 HuananttuaaLgegn Wil 66.71 Alaniu/du/

X

° o

1 upnssiuguaniuasauatNllad1Ayneana uasiunanasyiun guaniues 137

= a o o a o v = S, ot Lo
132 AnanantniuleAtgIga Wiy 59.90 Alaniu/fuwil unnsaiugnaniuesauat 19
HednAnyneansa wasnudidjdniusssndnsiugivaniun NAnandntinfiuaaniniy

34.56 nlansu/su/l



46

A9190 15 N3 UL LAN B NANAATNTUARL TE NN AU LAY IZ U NN U7

Oil Yield (kg/plant/year) Score’
Cross'
RN’ KHK® RT® Mean® PCA 1 PCA 2

118 23.20b 23.9¢c 32.33b 26.48b -1.34 -0.90
119 21.13b 23.47¢ 39.27ab  27.96b -1.27 0.72
130 11.40b 10.6C 33.67ab 18.56b -1.70 1.78
132 12.13b 66.71a 39.60ab 39.48a 4.79 -1.58
137 21.63b 54.27ab 59.90a 45.27a 2.04 2.26
SR2 51.57a 41.03b 49.03ab  47.21a -2.51 -2.29

Mean’ 23.51c 36.66b 42.30a 34.56

PCA 1 -4.15 4.71 -0.56

PCA 2 -2.01 -1.37 3.38
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