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Provenance Trials of 1-year old Acacia mangium Willd. at Wang Nam Khiew
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ABSTRACT

In Thailand, Acacia mangium Willd. as an exotic and fast-growing tree can be used to
the wide range, such as, furniture, sawn wood, pulp and paper, and wood pellets. This experiment
brought seeds from 14 different provenances to be planted at Wang Nam Khiew Forestry Research
and Training Station. The studies aimed to test variation and comparative growth and heritability
ofthose provenances. The results showed that 4. mangium Willd. had survival rate between 76.39
- 97.22 percent. Diameter at ground level (D,) was between 4.97 - 6.12 cm, diameter at breast
height (DBH) was between 3.45 - 4.51 cm and height (Ht) was between 3.65 - 4.62 m. There were
a significant difference in all traits when tested for variability. Heritability for D), DBH and Ht
were 50.41, 49.93 and 60.93%, respectively. When ranked scores to find the best provenances,
it was found that provenance code no. 8 from Upper Aramia, PNG presented the best growth. At
this early stage, it could be recommended that the most suitable provenance for planting is that

from Upper Aramia (Papua New Guinea).

Keywords: Acacia mangium, variation, growth, heritability, provenance trials



36 Thai J. For. 36 (2) : 35-45 (2017)

%4 )
UNANED
a I 1 A A a = o ] o
nszaumnuiluldasauigu Taldd lulsemalne aunsatinnldlse TemiIdwarnvato wu i
da Y A A aa v Yo & o g A o oa 1o
wlesiives 1fulsg1) wenaznszay wemasdiiuadaia msnaaesil Ihinuaaiugnnauduiaane 1
1 o ~ Aa v an Ju g’ = 4 o @ =
14 uvas wihimsdgniamiiiteuazinlidaumans Jainden moiimsnadeouanuiuilsuazilsoy
M3anTAveIDURUTA MAN1IZHBNOANUTNITN HANITNAAINDNNTLDUNINTIATINTTOAMNYDYIZHIN
s s ' s { o A a S ' a '
76.39-97.22 nfosiaud vinaduruguinaiszaTaauila10g321I18 4.97-6.12 IUALAT VUIAFURIY
4 ~ A ' a A 1 4
AUINUNEIDNTMITZNIN 3.45-4.51 HUALAT UAZANNGINAITLNIN3.65-4.62 103 lonadeunuuilsilsi
1A 1 1 AW o W o 1 1 o 1 4 ~ o
wunianuuananeduiiisdnglunnanvae mannzaieneaiugnssuved vinaduRUgLINa1INTT A
a a [l J ~ A (- o v 4 o o o 4
Faau vunadurugudnaraiionn tazauge AUMN 50.41 49.93 1az 60.93% AWA WD eTAd 1A UIND
mausuanangawuDuiiia 8 910 Upper Aramia, PNG IamsianTaanga vinaamsanyn luidiosdu

woagl ldhmsdgnadwaruthnszdummadndendusuidannlszmathiliiinie inmsauTananga

Wday: nszdunI ANuduls maaula danizaieneaiugnIs minageuauiuila

Do

o o

AU nszuaumsdTulgeiug Ifihinldnan

[ o
- ad A ¢ , 11U (Zoble and Talbert, 1984) u@o1v l5nagnsn1s
NIZOUNWINTOINYIATNT I Acacia :

e . < A Aadeniie lddiogieeiesa 1diisouveans
mangium Willd. 9814397 Leguminosae (U ¥052 00 B 5 L
USVUFaRUFATIVNWINTY (Lambeth ef al., 1983)

Q

¢ Y @ g
a1 g Idiuidesesilszmaeoaasiaes u ’

~ =

Ay o o o o
‘L!’é]ﬂmﬂuﬂﬁll’ﬂ;]ﬁllWuﬁi%ﬂ?NWNﬁﬂiiMﬂUﬁﬂWW

o = g J

& o~ o Yy o o a &
Sgnduduaud Falan il IndiReafuihavasu

@

Y . . o/
4wy - DA vy - 11IA00YN (Genotype X Environment Interactions) 4
W ldvunenasdalun @ TaldaTuaunaieyia

o Y ) 4L Wuwaninmsnlasuulasduduanuduiug
WU AunNiulzly Aungnrza1nneu Faliny P o

y ot v o eoao FEUINIY AT T uAR Tz YUnAINLIVD
ANANYTAIM UoNANTILIAaUUALANINA e v P 4w o v
. v Uduiussennaiugnssuiuanmaden nou

@ @ Y o A A a AdAa .
INMITTAYAIVDIIAYAUNUUA WTIAUNNATIN m'iﬁﬂ?{uimﬁmﬁumsqmmumiﬂﬁ’uﬂgqﬁ’uf
= J

o a i o
mariuauvesnzneuluuinaiiqu lusgaiuiaua Tisunsudadon uagismsnaasy (Matheson and

a d? o a & Y <3
wnunszaumminm luududedendiaiunse Raymond, 1986) n1seuiniuaznis1dalsz Toani

[ @ a Aa 1 ' & . Y Vo
(pH 4-4.5) uaz hisioamunminlunsnuaudey P619ENTUVD WM AITUFNITTHTUDYA VAN AW

Taduana (pH > 7) (FUATUN e Fase, 2545) M3
Pgnaswamthnszdummlulszmalnesdis
v599anuN UsEn 18a Inediia Tdinszdumm
dhingndaudil 2523 (yayaed, 2537) #4918
Ugnifluszoznmdademunvaesouniginilu Tag
imslgnaduiy gmaddaiieninmsdiulge
fu seudailuiivgniiongiszum 6-8 1 (Fuiud

HAZFIKY, 2545)

¢ @ a
annsnlumsdszgndldanuduulineluvesyiia
9

ﬁuﬁ: (Na Takuathung e al., 2012) A9 UMSANE

@ A o a = J o A g o
anuAulsvesduiiaduiuduaoundifylu

[ @ 9 a A o
aulsvlgeiugnssuvedldnnyia eiinis

1 4

AansosnnuAulsNzdama liinandngaiy
pazlFlunulfuilaiug lueuina msdaden
dusuiiafiangaveriaiugneglutnudouszda

9 Yo a a9
wa“l‘w"lmuwawamazwammmumum



M5A5IUAAAT 36 (2) : 35-45 (2560) 37

Tutlszmea lneanuddsninerveanuns

' Y

A o a Yy A oA v
nagevduduiaved liNesdudilineudiios
1 ) yd'cs 1 a J A A <
drulnguiuldnfismauasugivaoui Tas)
(U NITOUNTIA (1, 2542; Swatdipakdi, 1992)
aungia (ﬁfﬂﬁ‘ﬂ%, 2543; Rattanachol, 1997; Thaiutsa
et al., 2002) @u5zAINT (Sengloung, 2002) gA
alda glsflaai (Maelim, 2000; Maid 2006) o

v
doalu (Popromsree, 2006) WAt (Na Takuatung,
[ o 1
2005) AZEUT (QEI1TAN azANe, 2556) Tuau
a Yo = "y ' oy
yoanszaumm laimsanyeginenii 30 Yauds
19U Pipatwattanakul (1989) tta¢ Lawskul (1991) &
MmmsanyInaInaIanszng 3arianziFansi
A o a AqYo = ' '
wazduduian ldimsanudn Ivaananlsema
A o v A P A o a & o
pamasiae Jagiuimsauwuaunuta v &
< 1A a Aa 1o (=}
waa hihlgamunfimsanTanduads luiimsanu
F v
Tutlszimetlng dagiszassuosnmsnaassluasail

onlseuenmsian Tavednszaumnmn 14 0

1 k4
% = [ %

A A o a A v o Y A A
lWfi]ﬂﬂlﬂ@ﬂQUﬂ'lLuﬂVlﬁ'liJ'liﬂﬂiﬂﬁ’Jl"U1ﬂ1JW'LW]

A o = Y
nmsn1aa

d ad
gunsal nazisms

U <
yadtuan
waa1¥lumsdnuluaei 1d5ums
arfueyuIIn CSIRO podNIIRY NNIKNA 13 AU

i uazlgausuialulszma’lne 1 duiuiiade

'
A o A

4 1< =
azuns e liudusuianSouion (Table 1)
< A Hq 940 vo A ¢ 9 1 a
waanszaummn gl lasumsignindrinana
1aaluilszmandvany uenanil Bouasavanh and
o 4 @ av oy
Thaiutsa (1999) T@imsAnuigudiauiderieg
ilszmamnsusglseniy laelsemnsuariny

Nlfnsedummniinusuiiaanihiliiifiiaz iy
ad 2

= g J a A
AIUAFLLAUA ﬂ§$!Wﬁﬂﬂﬁmi!ﬁﬂm‘]JIGI@VI?!@‘VN!N

vouduruguinauiissen anugs uazalings

oy A =~ = Y 9 Ao A a
GllmamumﬂlﬂiEJ‘]JWIEJ‘]Jﬂ‘lJvlingaﬂﬁﬁ%umLﬂZﬂu

Ala ATIIAOVAIANILDIINOANUFNITY 1AL AUUANN
Table 1 Details of Acacia mangium provenances.
Provenance Codes  CSIRO Seedlot Type Location

1 21300 Improved SPA Dong Ha Vietnam
2 21215 Improved CSO Vietnam Vietnam
3 20935 Improved SSO Siloo Philippines
4 20045 Wild Pascoe river QLD, Australia
5 20135 Wild Pohaturi PNG
6 20134 Wild Binaturi PNG
7 20131 Wwild Lower Fly PNG
8 20130 Wild Upper Aramia PNG
9 20128 Wild Balimo PNG
10 20127 Wild Lake murray PNG
11 19863 Wild Aiambak fly river PNG
12 19679 Wwild Bituri WP PNG
13 19678 Wild Oriomo WP PNG
14 - Sakaerat Thailand
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Table 3 Average survival percentage (Sur, %), diameter at ground level (D, cm), diameter at
breast height (DBH, cm) and height (Ht, m) of 1-year old Acacia mangium.

P"’Cv(f('i':snce Sur +SE (%) D, + SE (cm) DBH4SE (cm) Ht + SE (m)

1 93.75+5.26% 5.6840.872bede 4.134+0.69% 4.32+0.49bed
2 88.1945.73bed 4.98+0.491 3.69+0.25% 4.13+0.349
3 95.14-+4.74%c 5.75+0.774bcd 4.22+0.55% 4.55+0.78%
4 96.5343.50% 5.77+1.04b¢ 4.09+0.65% 4.33+0.51bed
5 88.1945.73bed 5.26:41.020¢f 3.84+0.72bed 4.04+0.41¢
6 87.50+9.2]2bed 6.1240.722 4.35+0.44? 4.31+0.33bed
7 76.39+8.64¢ 5.1340.24¢f 3.64+0.141 3.7440.11°
8 95.8343.59b¢ 6.1040.48% 4.51+0.49° 4.62+0.39°
9 88.89-+10. 142bed 5.9240.61% 4.29+0.44% 4.40+0.382be
10 85.4249.98bed 5.9040.74% 4.22+0.42% 4.34-+0.372bed
11 90.28+6.613cd 5.18+0.86% 3.8340.64bd 4.22+0.52¢
12 84.72410.76% 5.56+1.00bedef 4.1140.66%° 4.10+0.47%
13 92.36+9.98b¢ 5.9340.57% 4.28+0.56 4.4340.64%
14 97.2243.21° 4.97+0.901 3.4540.69 3.6540.30°

Overall men 90.02 5.61 4.07 4.25

F-value 2.51% 5.13%% 4.97%* 10.77%*

Remarks: * = significant (P<0.05) ** = highly significant (P<0.01)
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Table 4 Provenance and environmental coefficient of variation and broad sense heritability for

growth traits of 4. mangium.

Coefficient of variation (%)

Trait Overall mean - Heritability (%)
Provenance Environment

D, 5.61 38.31 37.69 50.41

DBH 4.07 39.20 39.31 49.93

Ht 4.25 36.15 23.17 60.93

Table 5 Inter-trait correlations of growth parameters of A. mangium provenances. (n=14)

Parameter D, DBH Ht
D, 1.0 0.97** 0.81**
DBH 1.0 0.90**
H 1.0

Remarks: D, = diameter at ground level, DBH = diameter at breast height, Ht = height
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MIVAMAVIUNUHUA

Mnnssadduazuuuusuiia Taels
anvazmadyTanudud 1dazuuu namsdad sy
WU fusuila 8 (Upper Aramia, PNG) agluday
i 1 AeimuAnTadlunndnyae sesauniony
f14a 13 (Oriomo WP, PNG) dufuia 6 (Binaturi,
PNG) Aufuiia 9 (Balimo, PNG) uazdusiia 3
(Siloo, Philippines) ANAIAY (Table 6)

nnmsfidgnsazmsnylavesnsziumm
nndusuiiaden Tanuuandisedieiited i
(Table 2) Safianuiiu /1@ lumssaidenaufuiia
ﬁﬁyﬁ'a%qﬂizmﬁ“luﬂwiﬂévuﬂsqqﬁu‘ﬁ:"lﬁ%ﬁﬂf:@ia
T fuduidafiimadylageiigalusudunsng ads
andadenietwdamlFlunulgnadisaauih
TunSnaanuiihnsAnmuazuinalndifeis
anmugiiomalndifoai

Table 6 Ranking of 14 provenances of A. mangium based on diameter at ground level (D),
diameter at breast height (DBH)and height (Ht).

Progzl(liaence D, (cm) DBH (cm) Ht (m) Total score Cl:::}l)((i)rsnge

1 5.68 (8) 413 (7) 432(7) 2 8
2 4.98 (13) 3.69 (12) 4.13 (10) 35 12
3 5.75 (7) 422 (5) 455 (2) 14 5
4 5.77 (6) 4.09 (9) 433 (6) 21 7
5 5.26 (10) 3.84 (10) 4.04 (12) 3 1
6 6.12 (1) 435(2) 431 (3) 1 3
7 5.13 (12) 3.64 (13) 3.74 (13) 38 13
8 6.10 (2) 451 (1) 4.62 (1) 4

9 5.92 (4) 429 (3) 4.40 (4) 1
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12 5.56 (9) 4.11 (8) 410 (11) 28 9
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14 4.97 (14) 3.45 (14) 3.65 (14) ) 14
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