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Abstract

This study aimed to evaluate the genetic correlations path analysis and
heritabilities of agronomic dry matter and yield characters in oil palm populations. Four
improved populations with 3 year old derived from oil palm breeding programme at
Faculty of Natural Ressources, Price of Songkla University were used in the trial. The
completely randomized design with 15 palms (replications) per population was used.
Each randomized palm was recorded for agronomic characters (vegetative growth and
bunch yield).

The results showed that mean of most agronomic characters of improved
populations were highly significant difference. Most of these characters had highly
positive phenotypic and genotypic correlation, excepted bunch number and bunch

weight showed negative value (r, = - 0.31, r,=- 0.22). Path analysis of agronomic

P
characters with bunch number showed that had high direct effect for leaflet wide and
leaflet number (0.50 and 0.48) calculated from phenotypic correlation and trunk
diameter (1.74) calculated from genotypic correlation. Path analysis of agronomic
characters with bunch weight showed that had high direct effect for petiole deep rachis
length and height increment (0.17, 0.26 and 0.34 respectively) calculated from
phenotypic correlation and leaflet number petiole wide and rachis length (1.65, 2.05 and
0.58 respectively) calculated from genotypic correlation. Estimation of heritability for

these agronomic characters in improved oil palm populations showed low to moderate

values (h2 = 0.17 — 0.67). The moderate heritabilities ranged between 0.56 — 0.67 were

(5)



petiole wide, rachis length and plant height.

In path of vegetative dry matter and yield characters, the results showed that
mean of most characters were highly significant difference. Estimation of phenotypic
and genotypic correlation in dry matter and yield character showed that vegetative dry
matter production (VDM) had high phenotypic correlation with leaf dry weight (LDW)
(r, = 0.97) and yield (Y) and total dry matter produced per year (TDM) had same result
(r, = 0.87). Bunch index (Bl) had highly negative phenotypic correlation with LDW
(rp = 0.88). Genotypic correlation between most characters had positive and high
values, but leaf area (LA) had negative genotypic correlation with LDW (rg = -0.05). Path
analysis of dry matter character from phenotypic and genotypic correlation showed that
VDM and TDM had high direct effect with Y and LA had low direct effect with Y. Indirect
effect showed that most characters had high indirect effect though VDM and TDM with Y
and most characters had low indirect effect though LA with Y. Estimation of heritability
for dry matter and yield character showed that LA, TDM and Y had moderate values
(h2 =0.36, 0.37 and 0.40, respectively) and LDW, trunk dry weight increase (TDW) and
VDM had low values (h2 =0.11,0.19 and 0.14, respectively).
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Swinnzang uwazluidugnuanan 88.9, 90.5 uay 96 WWafidus AMua1AU Cochard waz
ADLE (2000) UsziHiAIni1anisinemg lutauina N@ﬂmﬂgdﬂﬁmﬁﬁuqmmﬁngqz%ﬁm”u
NANARNZANYUAA (N1NNT1 0.6) LATANRR LN NZANE (IndLAL 0.5) waziemen
Wuﬁ;mmr?'iﬂuzﬁ"nwmzL‘]Jmﬁ%uﬁwwi@wmwLL@zLﬂm‘fLs‘ﬁuﬁﬁﬁﬁuﬁimﬁ@m Hardon (1976)
Meewi fneniziindenzans me"ﬁmuwmﬁﬂﬁﬁmﬁﬁuqmmﬁ@u%«ﬁlﬁ AUANN

[ % ]

ANAHN KL TUIIUABIRN NI AR NN N AFDA R IV RVUINAADNFITULAVNANARN AR

(Fresh Fruit Bunch, FFB) {ludnuausinaanudnftysainemsng Corley waz Tinker (2003)

o

$189NUI NANARNEATEZAA AN TNMINRALAANZANE LAZAIUILNEAENUAR b6 11saLT]

o

anwnzAainaradudneusdafununiiuaiuauvaisg (552 uaranly, 2548) AAEHIN

WUGNITNA Kushairi A% Rajanaidu (2000) kuz1ingn wansedanisivlpeiugidusindu

I NaNAAU T UG IBABINANTNAINANHIUTHANAFANTAEAA LATAN UL UNTURD
a v

NTATE LIA9ANANH UL AINANHANINAN B ANFADNANANTINTY Kushair hasAne (1993)

NA1297 NANARNZAHA AN ANANAUSTUINUILNLANE WATUNMINNEATELDAE]
9 ANNANWUEITUINNNUGNITHALRNMWUIARDN

ﬂizfmmﬁﬁmmmﬁﬁLzﬁmm\aﬁuqmmﬁummLLﬂiﬂmuﬁwuLﬁﬁfaﬁﬂ
v X dy e Y v o 4
ANTWUIARBNTINAY uAgnuaNN IATA N9 99uRIn19A WA UgNI TN LA IHANATN
M 4 N o A y L X
anmuwandan ANuUsdsunnulu wa ud uazgndan 1 unaannaninuinfaniedy
wsipaRuslsulugndan 2 uavgnuaundulildene wiseudiflunaaniianisiugnasuuay
ANINLIARDN
Rajanaidu BazAn (1992) ANHIANLATNUBINALAR WATBNBNATTNINAUTNITN
AUANINUIARDN IUANHUZHANRANTAILEA ATUILNTAE LA MINRAENTA1Y AN
1é’ﬂizLﬁu@”mmﬁuqmimmﬁﬂwmzﬁ\mmrsﬂmngdﬁﬁﬁmmﬁuqmmm"q (0.02, 0.08, 0.04)

AANAAL wAAlTRdNAnrzua NaauluaiuanInLIARBNEY Thomas WAL ADLY
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a

(1969) AnwniladuRugnssn Lazan WLIAFaNAINN1IIAIIzIdayaTlsell wudiinis
anasaasanduiusnisiugnesnlilds aruudstsanaasArdann anengiiduiinau

Okwuagwu Lag Tai (1995) Uszunnias ﬁﬂi:ﬂfaummLLﬂiﬂifJuLﬁmmﬂQﬂm@uﬁuﬂﬁﬁ?m

a c ©°

5endnN gnuANAUT wudndnsugnIsuiAgaiu 80 1afiius A uiunandanzanaan

wazanuunzatluAeatvesdeya lullil 1, 3 uas 4
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AYUsERIALRINISIAE

1) 1IN AN A VA URUF LN NANH UL TAIANH LN INNNTNHAT ANHTUINTNWITT LAY

NANARTAILNANTINNY
2) INDANHIERITAUGNITHIBILNANHULNNNITNGEAT ANHUTHININUT UATHANAS

PRI AN



uny 2

.

Fan 9unsol wazdsns

=8 3'/ dy ¥ o ¥ del o c %’ o/ dl ¥ as
mmm:mmmimmmawmmimﬂimLm@wuﬁ;ﬂiaémh@ummuwim@’mmiﬂiuﬂgq

o

i251)

L&
9
C]

Rugnaniidepaaaealds AMTNINEINISITNTNR NHAINFEAITAUATUNS uazilgnd
ALTAILATH LAZHENUIBNTNNSINHATIINTAUATATEFTNIIT (WUSNTLNIZIAEN) NINAUATH

ATNEAT ANA WL A9UTA uﬂﬁ‘ﬂ?‘ﬁﬁ‘ﬁ‘ﬂﬁ"]ﬂ] s2eIZ10aN13AHUNNTIAY G‘Nﬁ\iLLﬁiLﬁ@u

AU 2549 — W BA1AN 2551

386 / adnsal wagdsnsg

ARANTY
1) ugth@aninud$unlseduan 4 dezanns defleng 37
R
1) 1afiile
2) ldfussiin
3) AALLNAT
4) U
atlnsal
1) sasdatnuinawe 60 Alandu
2) \@aNAAnzans
AENTANEN

1. BNUNITNAARY

INUNUNITNARBILULIGNAADA (Completely Randomized Design, CRD) 145
ﬂm’uﬁ’]ﬁuﬁmuﬂizmum@ﬂé“uﬂgqﬁuﬁ°'1uqu 4 dszaans weszdszranaiiudeya 15
Fuanndiansa 50 fu L0y AT89ANHEN NN EATLATHANAR 3 Feusenss 1y
1w 4 p%s udatnsinnzianuusruilensiadeuanauananeszinszans

TnenFauieuA@AsA9ERaN139AIIZAULL Least Significant Difference (LSD)

30
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2.mstiudintaya
2.1 nasnyLautagasantingdu
2.1.1) aneaznaasiiuianiesansutiuinainnielud 17 aell
¥ 1 [ 3 1 | o ::ll 1 a dl

- aundnslutes dnannnisdulutendanuon 5 lunegnsatisnunduaes
peluBulasvanduluzaududulumanuainiuiinain lgannnisdaniniAneas
Auenalutias dpannnisutianunaasnielutly 5 douudsanniiudanauansaaalusias
Tuwsazdoulneluusazdiuninisdsines 1 1 diA1nlaaInn1esaN1wI A @A

- ANNANY BAZANNUNITEIN LY Auriendnazetiqanlinaesly
U

[ 1 dlo/ |dl o a 1 I =K
- arauananely Arunindnazagnqannilinaaslutessansgaliauds

danengly

- qququlusias

L%
a a K

- AYNGINIHTY Lﬂumﬁmmngqﬁ'Lﬁm%u‘ms@ummﬁﬁLﬂ?"@wmamq
0l 17 lupSsusnianisdine Wefeszazinan 13 fansianaugeannlauduandday
naludt 17 Plgvaedaanunsluaiousn warluinnisfaludneadaafuannlaugely
auslaunnalaldl 17 seslutlgnll

2.1.2) AINEIVRIFY Faanntaudullaudslaueslutesaaamnglud 1

2.1.3) 1R AU(ARENUANENA) FaanniFnniananeandu

1
a o

ANANwsEAINaIdAuININsTundeyaansatiu Ao des
ALNTIATBL AN ULA S HAKNAR LF Al
2.2 Ny (LA, m319Lmuiiamg) 41319011 ldannauniseed Henson (1993)
LA =-0.25 + 0.455nlw
tﬂl o 1
Wa  n=anuoulutas
1 dl 1 1 dl ¥ 1
lw = Aneaaasannealutas x AadaAundgluses
2.3 tndnuiialy (LDW, Alansu/swal)
LDW = 0.102P + 0.21
Wa P = petiole width x depth

2.4 a7uuna UL (FI)
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U 4
a a KR

2.5 VPN WAIAFUTNLNNT (TDW)
T=(7%’h)S
WA S = ANNTMUILULIRUN NN LTI Fa

o ° v

R = SANAG (LIURNAT)

HI = mmzﬁaﬁlﬁm%u (L TURNAT)
WAZ  ADINUUILUUAN AU
S =0.0076t + 0.083
do t=engrenhdiluuaslgn
2.6 NTUA mﬁwﬁﬂLLﬁqm@L@?mLﬁuTmmaﬁqﬁu (VDM, Alanu/swil)

VDM = leaf dry weight (W) + trunk dry weight increase (T)
ﬁ\i‘ffu VDM = (0.102P + 0.21) + {( ®°h) x 0.0076t + 0.083}
2.7 nsHRRMTNLE TN (TDM, Alanu/saual)
TDM = VDM + (yield x 0.52)
2.8 AYNNGY (H, LIURLNRAT) RN AUA WAL DL AT NN ANBBAZBNUN

Tuaaen1alud 1

1
a

2.9 ANNGINIANAU (HI, ufiums) dpannTaunislud 17 adaaisusn du Taunig
Tun 1796nA5gaTng

210 NANARIDILN AN

1 1
o

Fnsifunzanadaduisuiinnsanudifinfiluiuidaden|aecusazdu fadmin
nzanaan iudeyananan LAun nandanzansan (fresh fruit bunch, FFB) a1uaunzane
(bunch number, BN) LL@:ﬁmﬁnw:mﬂmﬁlﬂ (average bunch weight, ABW) Wugzazian
11 (Fusneu 2549 — NG BAAN 2551) ANNANBULAINENNEINITDANBIFT RN AN
(bunch index, BI) l§an

Bl = (yield x 0.52) / TDM
3. NMSAATIRTAYS

3.1) N153LATIERAM N Tl 59U

N3LAPLIANNLLIULAZ A A AN A NS 1A A TR 39T 1

a o

FauwULEIAIAANERS (mathematical model) 484 CRD (343uUn$, 2545) N9t
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Y, = H+Ti+8ij

d \ L Any = c. the . th
LA Y. = A1 dLﬂﬁ]Lme’wﬂmmﬂmmmum| g1 |

1, (= AVUIUNFALNUE)

= 1,0 (r=[uuT0 |, lun1meaealivAazAuwm 1 90)

no = FadeaalunnMAae
T, =  ansnaresnaamuue i
€ = ANARTALABEUTIBIANENA Y,
ANE19N 1 uangA1AANNEANLLITLIsUIRs CRD dwiuuuLsaesiladegy
Source d.f MS EMS
Treatment t-1 M., Gze + erT
Error t(r—1) M., Gze
Total tr-1
o df = degree of freedoms
MS = mean squares
EMS = expected mean squares

3.2) NFAATIERANANNUS
3.2.1) NN3UATIEHANRNNUTIZUI AN T
nsAnEanduusIsrdednEuznsas AL TaNNaFuLe s nanARY
dutinsulpevn A drTiavduiugitedins s A anduiisssndnsdn e (Steel and

o

Torrie, 1980) ANgRAT
o Eehbey)
RS

FUNANENNUTITNINIAN UL x LAY y

ﬂ
o))
[50]

A ANLRALIURIANTUL X

B ALBAETIBIANHOLY v

< | x|
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1o [ %

A1 x waz ANy AlFlunNsAAT s T anduius Ae ANFINATRIANEDLY X AT v

3.2.2) N13AAPNEHANFNNUEN19RUGNITN

n1smanduiugnieillulnd  (phenotypic correlation, ) wazatulni
(genotypic correlation, r) PRIANHULNNATULAUTANAFU LaZHAaNAs 1aeN139tAIIZI
ALLIs99% uaE BiAseiArnnLLlslsaua AL i Rs e ulne Roy (2000) ®
FURRUNNTLAT AT

N133LATIERANLL LTI

N139LATIZHAMNLLTUIIULAZAIAIANNIEANNLLITUFIUIBIA N B LA RS
Tumnned 2

AN 2 LAAIANAIANNIL AN LU TIUTRIRN T X 9TD Y

Source df SS MS EMS
Treatment t-1 SS, MS, sz + rG2b
Error t(r-1) Ss, MS, o,

Total tr-1
Taei
df R degree of freedoms
SS R sum of squares
MS Ag mean squares
EMS R expected mean squares
G, W0, = (MS,-MS,)/r
G, e 0o, = MS,
G, war o, A2 AuLtlstlsuaesalulnil uay
ANTNUIARDNTDIAN UL Y ATNANAL
G’ Wz o,  An AuLtlstlsuaesalulnil uay

ANTNLIARDNUDIANDE X ATNAGL
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NN99LATIZN AT FIUTIN
NN39LATIZEAINHN LT F9UFINLAZ AT AN AN AN L 19 UTINT LI
Anwisana M99 3

AN9199 3 LARNATANANNITRIAINNLLTLTIUTINTENINNAN TS X WA Y

Source df SCP MCP EMCP
Treatment t-1 SCP, MCP, O,, T 0,
Error t(r-1) SCP, MCP, O,
Total tr-1
Tnedi
df R degree of freedoms
SCP Ag sum of cross products
MCP R mean cross products
EMCP Ag expected mean cross products
G, = (MCP,-MCP,)/r
G, WO, e Aonaldslsausanaesalulnil way

ANTNHLIARDNTIZNIN AN X LAY

y ANNANAL

AINNNTAIATI AN U TIBLAL AN HLLTTUFIN AN LA LA AIANN AN TN

[%
Yo A

¥ 2 uaz3 Aeiuaunsonazimszianduiusnisiugnssu lansi

(0)
2 2
\/c px © py
Gbxy

2 2
\/(’bx © by
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2 2
O WX G\Ny
Taed

C,, O, 4020, Ao ;Auudsdsousonzadiiulng, Alulnd
LAZANTNUIARDNTTNINNAN U X
WAY y ATNANAL

G, 0, wzo,  Ae  anuudsdsouzesillulnd, Alulnd uay

ANTNULIAFDNTDIANTUL Y ATNAAL

6’ .0 wazo’,, An  Anuulslsusesilulnd alulnd uas

px?

ANTNWIAAANTDIANTOLE X ATNAIAL

3.3) N15ILATICHEAUNNG

14
o o/

ANFALATIZHLA LN T DIANFEENINAF WA AT NALALARNZAN 81U AN T4

oA

ANFANEN ANFNNUSUAZTINaT I TIUNN T AN A NIz LAR AT T A NA RS T uatingls

Ell
1

| Z’/ dj )| R a a | [ a = o A ¥ QII ¥
wintiu aaflunisuannsananalaasin wiauluasnIalanHUZaUITNILALTaY 11T

AmsziidunaiiidsnisiinsziineAnasnuduiudaessioussie faldmavugnsna

Ja9faule8asy NanEnafasnlsA NNIntatatnels naatdaudannisimanet

1
A 1 o v o o

@m:—rmmﬁummm TLLTRA T UANEIAY ﬂﬁ@mﬂﬁ‘”@ﬂﬁﬁ‘mﬁ‘@‘ﬁu‘ﬂ@\iffl')LLﬂﬁ"ﬂ@ﬁ‘“’LLﬁ]@:ﬁﬁ]’)ﬂuWJ

' '
= o =8

= 1 1 o a . . -
LUTANNETENIN ANFNUTEEANTTNTATULNNE21 (partial regression coefficient) galunng

ARszduN1e Avdana1auandlugnFands Avsinsaduunedauninggiu (standardized

partial regression coefficient, b’ ) ma‘ma‘mmm prail (d3na, 2526)
' b(S,)
S

y

lned b’ AeATnsatuL1edaunInsgy

o

=
ABA mmﬂaﬁvmwﬁﬂﬂm‘ﬁummfm

b

b
S ﬁ@ﬂ'f]mmmummmmmﬁQLLﬂs%m:

b

A
S, ABA ’]LUEI\?LU‘LA?J’W]?’@’]%“]J’N Fatlemnu
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L [Ex kT

n-1
SV (S
S, =
n-1
N AaanuIudays

A1 b wesdaulsBaserne wiavsaAusaulsaume wnltaeridewi aanaam
1% ! | @ o & o o a ¢ dl A o a o A
Ausrsdun nLLLAINENAUE danFunsTnsziidunis WellsauilsBiasy 3 s Aa X,

X, WAy X, fusauwlsniu Y

X1

b V]

Xs I3

residulal

Te? B,.5,uazb, ﬁfaﬁﬂ?mm‘ﬁuuwdqummaﬁm 1949 X,, X, UAT X, 1Y AINAN6L
F s WA 1, AEAANLssAnEanduiusszudng X, fu X, , X, FU X, uaz X, fiu X,

AINAAL

ANANRUT UL aNN17UN

My =Ty by tr,b,+r,b,

P PY oI P o Pl P o I

Fy =Ty Dy Hrpb,tr,b,

dll A 1 a £ [ o a 1 o o o
War,, , 1, WL r, AsAdulsranaanduiusreasiiulsdassiiazAaiusa
o o 2'/ =KX A 1 o dl
F09 AITUAINAWTINAY 1 T r, = 1, 1y = 1 WRE Ty = 1oy

Residual =1 - R
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2

Ri=r,b,+r,b,+rb,

aunsUnidnesi anunsndaulugiasnd Taaad

My My T2 Tia b 1
, ,

Ny = Toy T = Tor Too To b b,
,

M3 31 T T3 b,

WaauanAn b’ Iuds Anmanudniusseudnasaulsdasesing wiavsaiusulemis

1

o

N

ol
=De

ATNANNUEIENINN X, AU Y

ANTNANAIILDI X, i Y = b,
anbwannedentes X, Aa Y 1w X, = r,b,
anbwanedentes X, Aa Y 1w X, =  r,b,
ANTNAINIDY X, B Y = T

ANNANRURIZNIN X, AU Y wag X, 11U Y Anluiiuasdeniy X,
=2 A 1 =2 [ a o S| a o
n1sANIdINIsaNazuensAnEeandy 3 gan1saAgziae gausnidunisans e
Wuneanandusiugniaiiulng uazalulniaesdneaznianisneasld@iuunzans
ganaasidunisinszidunisannanduiusniaiiulnd wazalulndaesdneoenig
nsnwaslddainninnzany wazgagaiiaidunimipsesiidunisainanduiusnig
Wiulnd wazalulndaesdneaztiminuielldonanan

3.4) ANTINUGNTTH
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o

BRIRUFNITNIBIAN BT 2astrdnduluiaTdnlaniaresnnudialy
dl o o 2’/ oA QI A a 2'/ 9/ = dl
nisnardiudpeaneariudnileniaiinvireandnwauriuniniesiieslaiiiasanmany
o dp 1o A aaa = o o = | o
wistsaunnaiugnssnauesiuAdnd warlisevestiu dnsiugnesnaadudnmuy
o Qi o o o/ %

Wwnesrealsransiien1aeLiudseassae

Am99UEN9TNBEININGN4 (broad sense, ) iudRsdauszdeANLLslsaumas

ugnesuTanuasanuussundunalavianun (Wszdng, 2525) Auansldanaunis

=
UAR

2R

o= G’/ O,

= G’/ (O°,+ G

2 = o
c., e ANLLsU T UN19RUgNIIN
6, A Anuudstlsuiaiue

AN ULR9R N AN NI AR

Q
m

o)

D



uny 3
a 4
NA WAZIANTO
1 ANWUSNIINITNEATADILANUINY

1.1 N9 TEUNEUALARLUDIR NHIUSNIINITLN AT
HANFLFU AL UADAL DI HEUTNNATATAT (AN3190 4) WUINANBHUTANN
dl al é’ [ dl al é’ 1 ] aa o o o
geminay (HI) wazanuwunsluiiiuay (Fl) Tddauuansdanieads damfudneos
ANenalutias (LL) Annndeludas (LW) Aanundnanialy (PW) aanuuuiniely (PD)
ANENIM NI (RL) ANGY (H) WUl uaugnaneansiu (TD) a1uaunzane (BN) uaz
wminnzane (BW) danuuanseiuetelidadnAyamneaia IneAefaaesansusd
I 1 dl a dl % o 2 I dl a
nanaNnudlszanst 4 HAnedsgege andudnwazaundelutes (Usyansh 3 &
L . 42X y Joa A
ANRRALEIGA) A11UNTUTIANAY ez inneans (Usza1nsi 1 IAnaangeqn)

ANS19N 4 LAAINITTE LN UARALIAIANHDILNINITN AT MU AN TNTU 4 Usztng

population mean comparison
LSD LSD
Character 1 2 3 4 F - test 0.05 0.01 C.V. (%)
LL 55.06 50.28 52.10 56.83 * 2.74 4.39 8.41
Lw 3.33 3.51 3.87 3.81 * 0.17 0.27 7.68
LN 22433 22167 217.80  234.00 ** 6.93 11.09 5.06
PwW 3.99 3.72 4.06 4.20 * 0.23 0.37 9.40
PD 2.38 2.21 247 2.66 * 0.12 0.19 8.64
RL 270.40  256.87  277.67  321.60 ** 14.88 23.81 8.64
H 140.13 149.17 150.40 176.57 ** 8.23 13.18 8.74
HI 33.38 32.22 32.96 35.92 ns 3.33 5.33 16.19
Fl 38.24 37.65 35.44 34.53 ns 3.58 5.73 16.09
TD 50.47 49.03 52.90 58.53 ** 3.70 5.92 11.49
BN 7.53 11.93 14.67 20.93 * 4.52 7.23 53.65
BW 4.85 3.08 3.15 4.13 ** 1.00 1.61 43.31

leaflet length (L L, cm), leaflet wide (L W, cm), leaflet number (L N), petiole wide (P W, cm), petiole deep (P D, cm),
rachis  length (R L, cm), trunk height (H, cm), trunk height increment (HI, cm), frond increment (Fl), trunk diameter

(T D, cm), bunch number (B N) and bunch weight (B W, kg), ** = significant different at P <1%,ns=non significant

40
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1.2 N15ILATIZHANANNUSUDIANHAULNIINITLNBATUDIUA NN

a ¢ o o & =) [ % dl
n133psneianduiusn el lulndaeednwaizni19ani12n®ms (AN37499 5)

o o

Wud AnwousnidedAgyniatflunisuaniudatuaunzasliun arundludes
anuauenaludas Arund1annaly acnunuaniely Acnenan1ely Auge ARINgeRn
Wi uazidudugudnaafsiu (r, = 0.40, 0.32, 0.44, 0.34, 0.43, 0.48, 0.48 uaz 0.35

un1ataneuandusutnnzanaliun Acuanqluses

avundenagly manenaniely Angealiaay uasdudugudnateandu (r, = 0.26,

1
cala o

0.39, 0.26, 0.42 L&z 0.29 AMNATAL) G1UFUAUIUNZAeazlanduRusNNTad1AtynI9

]
=

ANANINAUAUNINTNNTANY (1 = 0.31) NaN AN AINEaAARAIRUN1IAN TR

p

Obisesan Wa¥ Fatunla (1982) 4371819 14N NANANRUSLIUN19AUAY (- 0.16) AANFNAUG

o [ %

FENINNANHBTUINUNNTAVETINNA AVUIUNTANE NUNANARWINU WAZANHETAN1UIN

o ] = o o

nraraiuminseanzaala N Ayt el A AN 9adR luneLaNgs (55¢ wazAy
, 2544)
a ¢ o/ o & a o 1 dl 1
nsaAsnzianduiusniaalulniaesdnwaizsine (119799 5) wuda dou
TngHanduiusluniauoningleanizdnrura1uunean e AUAN B MW NAN N
anduiusnisaluindatsendng 0.42 - 4.37 Auduanaztininnzatanuddanduiug
a dl [ % o 1 o 1 dl al é’
natulndlunisuanigeiu dnwazanuaglutes Anuulutes ANNgIRNNTY uay
A11UN U A (r, = 0.99, 0.65, 0.70 UAY 1.72 MNAU) UATANHUTAUIUNIGLL

dl a K a o o [ = [ I 2 1
wLwmummuwuﬁmw‘tu%ﬂiumN@uqmummmﬂmfaﬂ ANNNAIN L UEBE AN

9l A2NgY UaTANGITIRNTY (r, =-0.94, -2.45, -2.12, -5.21 Ua¥ -9.30 AMNAAL)



AN5197 5 LananduNusn1aw i lnd (r., WRARUINTHEN) WAZANANNUTN19aTu N (r,, TALUINZLEN) TDIANTEZNIINTLN RS 11

L daningiy

Character  LL LW LN PW PD RL H HI Fi TD BN BW
LL - 0.15 0.34* 099 051 065 044  0.33% 0.04 0.32* 0.23 0.26*
Lw 0.08 - 0.13 0.87* 061  053* 041 0.17 0.11 0.38* 040  -0.07
LN 0.96 0.10 - 0.85%  0.62% 066"  0.44* 0.10 0.61* 034  0.32* 0.20
PW 0.80 0.61 0.46 - 123%  130%  058% 048" 052~ 092 044  0.39*
PD 0.96 0.71 0.77 0.87 - 0.84™ 055  0.36™ 0.06 0.55*  0.34* 0.23
RL 0.86 0.62 0.87 0.78 1.03 - 0.01 0.36** 0.01 0.67* 043  0.26*
H 0.56 0.71 0.87 0.56 0.85 0.01 - 0.54™ 005 073 048" 0.13
HI 1.85 0.84 2.12 1.47 2.07 1.98 1.57 - 057  0.60* 0.15 0.42**
Fi -0.94 -2.45 3.63 -0.50 2,12 275 -5.21 -9.30 - 0.51%  0.48* 0.12
TD 0.86 0.78 0.86 0.84 1.10 1.06 0.95 1.69 2.78 - 035  0.29*
BN 0.42 0.95 0.66 0.59 0.87 0.92 1.05 1.61 4.37 1.01 - -0.31*
BW 0.99 -0.61 0.65 0.48 0.39 0.33 -0.07 0.7 1.72 0.17 -0.22 -

leaflet length (L L, cm), leaflet wide (L W, cm), leaflet number (L N), petiole wide (P W, cm), petiole deep (P D, cm), rachis length (R L, cm), trunk height (H, cm), trunk height
increment (HI, cm), frond increment (F1), trunk diameter (T D, cm), bunch number (B N) and bunch weight (B W, kg)

* = significant different at P < 5 %, ** = significant different at P < 1 %

A%
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AN BNANIIATITENINANHOLE WAZAILALAL LN LN ARBNENAN B ANTENINAN D)

Indirect effect Correlation
Character LL LW LN PW PD RL H HI Fl TD coefficient
LL 0.12 0.07 0.16 0.17 -0.26 -0.13 0 0.02 0 0.07 0.23
LW 0.02 0.50 0.06 0.15 -0.31 -0.10 0 0.01 -0.01 0.08 0.40
LN 0.04 0.07 0.48 0.15 -0.31 -0.13 0 0.01 -0.05 0.07 0.32
PW 0.12 0.44 0.41 0.17 -0.63 -0.26 0 0.04 -0.04 0.19 0.44
PD 0.06 0.30 0.3 0.22 -0.51 -0.17 0 0.03 -0.01 0.11 0.34
RL 0.08 0.26 0.32 0.23 -0.43 -0.20 0 0.03 0 0.14 0.43
H 0.05 0.21 0.21 0.10 -0.28 0 -0.01 0.04 0 0.15 0.48
HI 0.04 0.08 0.05 0.08 -0.18 -0.07 0 0.07 -0.04 0.12 0.15
Fl 0 0.05 0.29 0.09 -0.03 0 0 0.04 -0.08 0.11 0.48
TD 0.04 0.19 0.17 0.16 -0.28 -0.13 -0.01 0.04 -0.04 0.21 0.35

leaflet length (L L, cm), leaflet wide (L W, cm), leaflet number (L N), petiole wide (P W, cm), petiole deep (P D, cm), rachis length (R L, cm), trunk height (H, cm),

trunk height increment (HI, cm), frond increment (F1), trunk diameter (T D, cm)
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AN DNANIIATITENINANHOLE WAZAINLALAL L LUIN LN ARBNENAN B ANTETNINAN D)

Indirect effect Correlation
Character LL LW LN PW PD RL H HI Fl TD coefficient
LL 0.20 0.02 -0.26 -0.56 0.38 -0.27 0.05 -0.61 -0.03 1.49 0.42
LW 0.01 0.24 -0.03 -0.43 0.28 -0.19 0.07 -0.27 -0.08 1.36 0.95
LN 0.19 0.02 -0.27 -0.33 0.3 -0.28 0.08 -0.70 0.12 1.50 0.66
PwW 0.16 0.15 -0.12 -0.70 0.34 -0.24 0.05 -0.48 -0.02 1.46 0.59
PD 0.19 0.17 -0.20 -0.61 0.39 -0.32 0.08 -0.68 -0.07 1.92 0.87
RL 0.17 0.15 -0.23 -0.55 0.41 -0.31 0.01 -0.65 0.09 1.84 0.92
H 0.11 0.17 -0.23 -0.39 0.34 0 0.09 -0.52 -0.18 1.66 1.05
HI 0.36 0.20 -0.56 -1.03 0.81 -0.61 0.15 -0.33 -0.32 2.94 1.61
Fl -0.18 -0.59 -0.96 0.35 -0.83 -0.85 -0.48 3.06 0.03 4.83 4.37
TD 0.17 0.19 -0.23 -0.59 0.43 -0.33 0.09 -0.55 0.09 1.74 1.01

leaflet length (L L, cm), leaflet wide (L W, cm), leaflet number (L N), petiole wide (P W, cm), petiole deep (P D, cm), rachis length (R L, cm), trunk height (H, cm),

trunk height increment (HI, cm), frond increment (F1), trunk diameter (T D, cm)

Sy
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AN DNANIIATITENINANHOLE WAZAINLALAL L LUIN LN ARBNENAN B ANTETNINAN D)

Indirect effect Correlation
Character LL LW LN PW PD RL H HI Fl TD coefficient
LL 0.02 -0.04 0 -0.10 0.09 0.17 0.01 0.11 0 0 0.26
LW 0 -0.30 0 -0.08 0.10 0.14 0.01 0.06 0 0 -0.07
LN 0.01 -0.04 0 -0.08 0.11 0.17 0.01 0.03 0 0 0.20
PW 0.02 -0.26 0 -0.10 0.21 0.34 0.01 0.17 0 -0.01 0.39
PD 0.01 -0.18 0 -0.12 0.17 0.22 0.01 0.12 0 0 0.23
RL 0.01 -0.15 0 -0.13 0.14 0.26 0 0.12 0 -0.01 0.26
H 0.01 -0.12 0 -0.06 0.10 0 0.02 0.19 0 -0.01 0.13
HI 0.01 -0.05 0 -0.05 0.06 0.09 0.01 0.34 0 0 0.42
Fl 0 -0.03 0 -0.05 0.01 0 0 0.19 0 0 0.12
TD 0.01 -0.11 0 -0.09 0.10 0.17 0.01 0.20 0 -0.01 0.29

leaflet length (L L, cm), leaflet wide (L W, cm), leaflet number (L N), petiole wide (P W, cm), petiole deep (P D, cm), rachis length (R L, cm), trunk height (H, cm),

trunk height increment (HI, cm), frond increment (FI1), trunk diameter (T D, cm)
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ARRNBNANIIATITENINAN DY WAZANMLALALIFLUINLEN ADBNINANIBANTLUINANTLY)

Indirect effect Correlation
Character LL LW LN PW PD RL H HI Fl TD coefficient
LL -0.61 -0.02 1.59 1.63 -1.57 0.50 -0.05 1.00 0.04 -1.52 0.99
LW -0.05 -0.28 0.16 1.25 -1.15 0.36 -0.06 0.45 0.09 -1.39 -0.61
LN -0.59 -0.03 1.65 0.95 -1.25 0.51 -0.07 1.15 -0.14 -1.53 0.65
PW -0.49 -0.17 0.77 2.05 -1.41 0.45 -0.05 0.80 0.02 -1.49 0.48
PD -0.59 -0.20 1.27 1.77 -1.63 0.60 -0.07 1.12 0.08 -1.96 0.39
RL -0.52 -0.17 1.45 1.60 -1.68 0.58 0 1.07 -0.10 -1.88 0.33
H -0.34 -0.20 1.43 1.15 -1.39 0.01 -0.09 0.85 0.20 -1.69 -0.07
HI -1.13 -0.24 3.52 3.01 -3.37 1.14 -0.14 0.54 0.35 -3.00 0.70
FI 0.57 0.69 6.00 -1.02 3.44 1.59 0.45 -5.03 -0.04 -4.93 1.72
TD -0.52 -0.22 1.43 1.72 -1.79 0.61 -0.08 0.91 -0.10 -1.78 0.17

leaflet length (L L, cm), leaflet wide (L W, cm), leaflet number (L N), petiole wide (P W, cm), petiole deep (P D, cm), rachis length (R L, cm), trunk height (H, cm),

trunk height increment (HI, cm), frond increment (Fl), trunk diameter (T D, cm)

514
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aanARRANL Breure WA Corley (1983) UsziludmsiugnesuaesdnaizaAanenanigly
anANdNTusHaLs - gnilan 0.44 wddaudsiu dsanin wazAne (2552) laseanudn
ﬁﬂwmxmmﬁﬁﬁmﬁﬁuqmaué’h (n° = 0.09, 0.02 waz 0.01 FNNAIAY) AMMFUANHOLL

a1 o o

Wnidnneans B5v uarAy (2544) $BUINNANERMANUENITNANTY Hardon (1976)
o

SIEUINANIEAALUBIANAN I AINaRHTIadEN AN nIIAR NN R RIg

AJ =) ] o o Y | | % A U 4
TINNANILNUAAAATIEUNARRNLASAN LT aaan Lﬂumum@ﬂfaim

A15197 10 WarIANLLTIIUNIIANINWIAREN (G ) WugNesH (O g) ANwuE

LAPNBAN (O p) WATARIINUGNIIN (7') TBIANHALNINNTINEAT Y

Unduringy
variance component and heritability ()
Character oe’ ng sz n
LL 20.27 7.29 27.56 0.26
LW 0.08 0.06 0.14 0.43
LN 128.8 39.14 167.94 0.23
PW 0.02 0.04 0.06 0.67
PD 0.04 0.03 0.07 0.43
RL 592.14 740.82 1332.96 0.56
H 181.42 233.85 415.27 0.56
HI 29.61 0.61 30.22 0.02
Fl 8.7 0.09 8.79 0.01
TD 36.71 15.05 51.76 0.29
BN 54.55 27.83 82.38 0.34
BW 2.71 0.54 3.25 0.17

leaflet length (L L, cm), leaflet wide (L W, cm), leaflet number (L N), petiole wide (P W, cm), petiole deep (P D,
cm), rachis length (R L, cm), trunk height (H, cm), trunk height increment (HI, cm), frond increment (F1), trunk

diameter (T D, cm), bunch number (B N) and bunch weight (B W, kQ)
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= 1 dl o/ %} o L4 a dl 1
NPT UAN DAL UIRIANHUZUNMTNLHILATHANRR  (AN9197 11) W90
1 dl o o 1 dl a dl dl a o dl
ANLRAIBIANHLTAINAITalszans 4 HAnedugegailenFauinauiulseainsau
Tpean L IUANHUZHANAR WazsTinzans Iaadnunizsnminuiianialy wazunmingii

o o

na@sALTINNAs  RAuuanssedelda A nneaisn  deudneuriuily

wntnuieadu dwminufery wandn wazdrinzatadmnunansned9ldudn Ayt

NINADF

AN519N 11 LEAINITL TN UANRAURIA NI UM TN AL AR N AR 1141 A 11N

4 szanng
population mean comparison
LSD LSD
Character 1 2 3 4 F - test 0.05 0.01 C.V. (%)
LA 18747.00 17921.00 19952.00 22933.00 ** 1678.94  2686.86 13.82
LDW 47.00 37.55 46.62 46.23 * 6.29 10.07 23.22
TDW 7.35 6.65 7.86 10.43 ** 1.81 2.89 36.74
VDM 54.35 44.20 54.09 57.03 * 7.21 11.54 22.50
TDM 70.16 63.82 73.94 100.47 * 12.10 19.36 25.68
Y 30.41 37.73 38.18 83.54 * 17.39 27.82 59.95
Bl 0.21 0.25 0.26 0.43 * 0.08 0.13 45.00

leaf area (LA, cm’), leaf dry weight (LDW, kg), trunk dry weight increment (TDW), vegetative dry matter production
(VDM, kg/plant/year), total dry matter production (TDM, kg/plant/year), yield (Y, kg/year) and bunch index (BI)

* = significant different at P < 5 %, ** = significant different at P < 1 %
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(AN979% 12) Wud1 AnEeHuAly Bdnuiea s uaziiwinuiesan JA1audunusgs
fUNANER (r, = 1.00, 1.10 WAz 0.97 MNARL) deudnezilanduiusgaiufinzans
PeAnmuENunly Untinuiedndi dhuinuiesan uaznan@n (r, = 1.09, 1.24, 1.06 uaz

1.06 ANAAL)

M15199 12 wananduiugnieiliulng (o, wilsuuimzues) uazanduiusniatulng

(r,, WuuInzuen) sesdnwazminuiawazrandnlulqusiidu

Character LA LDW TDW VDM TDM Y BI
LA - 0.39* 0.57* 0.60** 0.69* 0.51* 0.43*
LDW -0.05 - 0.43* 0.97* 0.59* 0.13 -0.05
TDW 1.12 0.64 - 0.63* 0.60** 0.37** 0.22
VDM 0.83 0.97 0.80 - 0.67* 0.21 0.01
TDM 1.05 0.55 1.12 0.77 - 0.87* 0.68™
Y 1.00 0.31 1.10 0.58 0.97 - 0.88**
BI 1.09 0.42 1.24 0.68 1.06 1.06 -

leaf area (LA, cm’), leaf dry weight (LDW, kg), trunk dry weight increment (TDW), vegetative dry matter production
(VDM, kg/plant/year), total dry matter production (TDM, kg/plant/year), yield (Y, kg/year) and bunch index (BI)

** = significant different at P < 1 %,
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AN519N 13 LaAIN19TAI 2 EUN 9 nang RSN 9N wIndaasd nwaszsinmainuiialales
NALAR (ANANNWUINTHEN WTAFIMUNABBNENANIIAIITLIINNANTTUL LATAN

LALAZ LAWY L ARBNENAN BN TN AN T L)

Indirect effect Correlation
Character LA LDW TDW VDM TDM coefficient
LA 0 0 0 -0.41 0.92 0.51
LDW 0 0.01 0 -0.66 0.78 0.13
TDW 0 0 0 -0.43 0.79 0.37
VDM 0 0.01 0 -0.68 0.88 0.21
TDM 0 0 0 -0.45 1.32 0.87

leaf area (LA, cm’), leaf dry weight (LDW, kg), trunk dry weight increment (TDW), vegetative dry matter
production (VDM, kg/plant/year), total dry matter production (TDM, kg/plant/year)
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LALAZ LA LUANLENADBNTNAN A AN TENINA N 1D

Indirect effect Correlation
Character LA LDW TDW VDM TDM coefficient
LA 0 0 -0.01 -0.33 1.34 1.00
LDW 0 0 0 -0.38 0.70 0.31
TDW 0 0 0 -0.32 1.43 1.10
VDM 0 0 0 -0.39 0.98 0.58
TDM 0 0 -0.01 -0.30 1.28 0.97

leaf area (LA, cm’), leaf dry weight (LDW, kg), trunk dry weight increment (TDW), vegetative dry matter
production (VDM, kg/plant/year), total dry matter production (TDM, kg/plant/year)
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Tt gty
variance component and heritability (")
Character c’e o’ g o’ p n
LA 7,549,728.08 4,312,354.16 11,862,082.24 0.36
LDW 106.06 13.58 119.64 0.11
TDW 8.79 2.10 10.89 0.19
VDM 139.07 22.49 161.56 0.14
TDM 391.92 234.07 625.99 0.37
Y 809.53 537.18 1346.71 0.40
Bl 0.02 0.007 0.027 0.26

leaf area (LA, cm’), leaf dry weight (LDW, kg), trunk dry weight increment (TDW), vegetative dry matter production

(VDM, kg/plant/year), total dry matter production (TDM, kg/plant/year), yield (Y, kg/year) and bunch index (BI)
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