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Variations in Growth Performance of Different 
Provenances of Mangium (Acacia mangium 

Willd.) Grown in the Philippines

Introduction
Mangium (Acacia mangium Willd.) is a fast grow­

ing tree species. It is a leguminous species and grows 
naturally in Australia, Indonesia and Papua New
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Guinea. It has wider uses in these countries for timber, 
pulp, fuelwood, veneer, furniture, particle board and 
charcoal (Sindusuwarno and Utomo 1981, Applegate 
and Nicholson 1986, NAS 1983, Logan 1986).
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Abstract
Provenances of mangium (Acacia mangium Willd.) from Queensland (Aus­

tralia), Papua New Guinea and Indonesia were planted under three site conditions 
of Ilocos Norte, Masbate and Bukidnon regions in the Philippines which are 
edaphically, climatically and topographically different from each other.

Highly significant (P<0.01) variations in diameter, height and merchantable 
height growth performances of 18 provenances at Ilocos Norte, 12 provenances at 
Masbate and 12 provenances at Bukidnon at5.5 years after planting were observed. 
The best growth was observed in Bukidnon site, and the provenance 13240 
(Ellerbeck Rd. Qld.) of the species exhibited the best growth performance at that site 
which could be selected for pilot plantation trials in the Philippines.



Feature

Rainfall:
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Climate
Temperature:

Average maximum monthly (°C) 
Average minimum monthly ("C) 
Average annual (mm)
Annual rainy day (no.)

Relative humidity (%)
Typhoon (yearly average)
Fires

Ilocos Norte
(Region 1)

Masbate 
(Region 5)

Bukidnon 
(Region 10)

31.6
24.3

1941.9
170

82.0
4 times

Common from March-May

28.7
18.5

2543.5 
221 

82.0 
0 

Very Common

31.7
22.2

1927.2
96 

76.0 
16 times

0

Material and methods
Description of the study sites

The study sites were Lubuagan, Vintar in 
Ilocos Norte (Region 1), Mapuyo, Mobo in Masbate 
(Region 5) and Lantapan, Malaybalay in Bukidnon 
(Region 10) which are located in the northern, 
central and southern parts of the Philippines. The 
three sites differ from each other in climatic, 
edaphic and topographic conditions which are 
shown in Table 1.

Table 1. Climatic, edaphic and topographic features of study sites in Ilocos Norte, Masbate and Bukidnon 
of the Philippines.

stem persistence, stem straightness and branch 
size of different provenances of mangium (A. 
mangium) in different parts of the Philippines. So, 
the selection of the well adapted and promising 
provenances of the species in growth traits is very 
important for its improvement for higher biomass 
production and economic gain for a particular 
site.

The objectives of this study were, therefore, to 
determine the variations among different prov­
enances of mangium in diameter, height and 
merchantable height growth in different study 
sites of the Philippines and to select the best 
provenances(s) and the site(s) for its plantation 
and local seed sources in the country.

It can be grown on wide range of sites. It is 
easy to plant and cultivate (NAS 1983). It fixes 
nitrogen (Gavina and Garcia 1987) and can be 
used for converting wastelands into productive 
sites (Udarbe and Hepburn 1986, Racy and Ibrahim
1986) . It can grow in poor acidic soils of the tropics 
and compete with Imperata cylindrica grass (Tham 
1976, Jones and Keong 1980, Seibert and Kuncoro
1987) , can tolerate extended drought (Midgley 
and Vivekanandan 1986) and can grow well in 
abandoned shifting cultivation sites (NAS 1983).

It is better in growth performance than many 
reforestation species such as Gmelina arborea, Eu­
calyptus camalduleusis, Acacia auriculiformis, 
Leucaena Icucocephala, etc. (Yap 1986, NAS 1983, 
Kaplan 1979). Zashimuddin et al. (1983), 
Pinyopusarerk and Kora (1986), Chungct al. (1990), 
Hadi ct al. (1990), Johari and Chew (1987), Khamis 
(1991), Atipanumpai (1989), Laskul (1991), Huynth 
and Nguyen (1992) reported significant differ­
ences in growth traits among provenances of the 
species.

It has become one of the widely planted hard­
wood species in the tropics (Moran 1992). 
Faizuddin and Dalmacio (1992,-1996) reported 
significant variations in survival and resistance to 
pests and diseases, tree quality traits such as main



Soil

Origin

Locality Latitude Longitude
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13229
13230
13231
13232
13233
13234
13235

No. of 
parent 

tree

6
10
5
10
10
10
5

Claudie River, Qld 
Mission Beach, Qld 
N. W. of Silkwood, Qld 
Cowley Beach Road, Qld 
Walsh's Pyramid, Qld 
Trinity Inlet, Qld 
Mourilyn Bay, Qld

28.0
NW 

291.0 
12°45'E 
18°2'N

Ilocos Norte 
(Region 1)

12°44' 
17°53’ 
17°53' 
17°4r 
17°6’
17°2'

17°35’

6.0
SE 

195.0 
123°38'E 
12°14'N

Masbate 
(Region 5)

143°13' 
146°6' 
145°57' 
146°5' 
145°48’ 
145°48' 
146°5'

60 
0
40
5
20
20
10

Bukidnon 
(Region 10)

500
300
230
410
670
500
400

Viable 
seed/10 g

pH (H2O)
Soil depth (cm) 
Soil textural class
Organic matter (% wt.) 
P (ppm) 
K (ppm)
Total nitrogen (%)

Topography
Slope (%) 
Aspect 
Altitude (m) 
Longitude 
Latitude

5.85 
60

Sandy day loam 
1.084 
6.35 

328.50
0.25

5.85
100

Sandy clay loam
2.400

14.20
249.0

0.16

Altitude 
(m)

30.0
NW 

984.0 
124°56'E

8°3'N

4.63
55

Sandy loam
4.560
4.00

96.0
0.43

Seed lot
no.
(provenances)

Table 1. Contd.
Feature

sites were observed in the field during the study 
and data were collected from these provenances. 
The provenances were not the same in all the sites 
due to lack of seedlings. The list of the prov­
enances tried in these three sites with their origin 
are given in Table 2.

Table 2. Seed lot description for 18 A. mangiuni provenances.

Source: PAGASA Soil Report-12 & 23 of Soil Survey of the Republic of the Philippines, field observation.
Provenances studied

Eighteen provenances from Queensland (Aus­
tralia), Papua New Guinea and Indonesia were 
established in different sites of the Philippines in 
1984 by the Forest Management Bureau (FMB). 
But 18 provenances in the Ilocos Norte site,12 
provenances both in the Masbate and Bukidnon



Origin

Locality Latitude Longitude
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13236
13237
13238
13239
13240
13241
13242
13460
13621
13622
13846

No. of 
parent 

tree

5
10
10
10
5
5
10
18
9
15
75

146°5‘ 
i46°r 
156°2' 
145°52' 
145°58’
146°3* 
146°1' 
143°8' 
128°12' 
133°34'
135°24’

17°46' 
17°50' 
17°50’ 
17°55’ 
18°14' 
18°2T 
18°26’ 
8°50' 
3°4'
0°46' 
16°31'

Experimental design
The trial plantations were established as per 

Randomised Complete Block Design (RCBD) at a 
spacing of 3 m x 3 m. There were two replications/ 
blocks in each site because of the lack of seedlings. 
There were 25 trees in the centre and 24 trees in the 
peripheral buffer zones in each plot. The number 
of plots corresponded to the number of prov­
enances in each block.

Table 2. Contd.

Seed lot 
no.
(provenances) Altitude 

(m) 
10 
20 
70 
50 
60 
50 
60 
10 
50 
30 
60

Viable 
seed/10 g 

80 
230 
420 
400 
550 
640 
600 
415 
160 
860 
640

Data analysis
The data were statistically analysed using 

ANOVA to determine the extent of variation 
among the provenances and DMRT to determine 
the significant differences of means among the 
provenances.

Results and discussion
Diameter growth

Variations in diameter growth are shown in 
Table 3. There was a significant difference (PcO.Ol) 
in diameter growth in all the sites.

In Ilocos Norte, the proveances with the 
heighest diameter (10.18 cm) was 13234 (Trinity 
Inlet, Qld.) The other provenances such as 13229, 
Claudie River Qld. (9.68 cm); 13460, Oriomo River, 
Png (8.94 cm); 13242, Abergowrie Sf. Qld. (8.56 
cm); 13622, Sidei, Indonesia (8.36 cm); 13231, N. 
W. of Silkwood (8.19 cm) and 13235, Mourilyn 
Bay (7.65 cm) also performed well. The poorest 
performance in diameter growth (3.02 cm) was 
exhibited by the provenance 13237, El Arish, Qld. 
(Table 3).

Measurements
Measurements of tree diameter, total height, 

merchantable height and crown length were meas­
ured . The diameter was measured at breast height 
(1.3 m from the ground) by using a diameter tape. 
Height was measured with the use of a long pole 
with graduations in centimeters. The merchantable 
height of the tree was computed from the total 
height of the tree minus the crown length. The 
measurements were taken at 5.5 years after plant­
ing in the field.

Kurrimine, Qld 
El Arish, Qld 
Tully Mission Bch.Rd., Qld 
Syndicate Rd. Tully, Qld 
Ellerbeck Rd. Cardwell, Qld 
Broken Pole Creek, Qld 
Abergowrie Sf, Qld 
Oriomo River, Png 
Piru Ceram, Indsia 
Sidei, Indsia
7 km Sse of Mossman, Qld

Source : Forest Management Bureau, Philippines, 1988.



Ox

CM

Vol. 27 (1), 1998 59

Ox 
CM 
CM

u

in

73 
o

in 
■^r

tx 
xO CO

73

xq 

-7

CM 
>7 
nJ

co 
od

xq
cd

Si 
<a 
in 
r= s

as
CM 
oo 
xO
Ox

43
CO 

*7

43
<0
O

CM
in

_o
<0

o
tn

Ox
O

CM
Ox

<u
73

43 
<0

g
|
I

(D
T5

CD
TJ
U

CMCO 
in
in

T5 
U

co 
o 
CM 
CM

'co

CD

"8

-o
U

OO

x> 
03

Ox
CM

00

x»
rc

xO
CMCO
xo

CO

X>
CS 

ox 
CM

OO

oo 
co 
OX
00

cd

5
H

oz
o o

CO
co
CM
CO

xC

S 
cd

03
Ox

O\
CO

jj 
03

*g
in 
Ox 
Ox
CO

CD

o

u

LT)

CO

X)
rc

00
xo
CM
xd

* 
xO

3 
cd

*cc
Ox

xq
cd

(Z
CO

3
Ox

43
<Q
in 
xo 
CM
O

"ra
co co co 
od

os

o
co
o

43 
as

co

in

43

Ox 
XO
cd

u
ra
tx

xO 
xd

m 
ox 
in
cd

43 
ra

co
xO 
in
oo

in 
co

o

O 
tn

in

73

43
xO

?M

3

co
CO

00

"8
00 
in 
in

t;

ci

xq
00

o x> 
s
xO

'ol
CM 
xO 
CO

"O

in

Gx
O

tn
8
%
£
o c

co

o

m
in
o

os

■5 
r—'

CO

CM
in
CM

JD
C5

CM
m

in

o
<z

(Z
co 
xO 
Ox
in

'5 
a 
8o
"re

i

■§0 

s £ 
■S

*o 
in 
CD

§ s > 
o
cu
C <u 

xg

o

s

I
c 
o
C3 

s 
s

C3 
tn

s

O H
CO co
CMCO CO 

r-4 r-<

CM 
CO 

CM CM 
CO co

— QJ
« E '2* 
a> re c
2 dd

'M) .•5 S 
o

-2 "C ■S g 
c o as ux <y

e g 
xs c 
c 72 as -Q.

U-. TJ 

'§3 ro 
?
-C nj

<U 42 
qj c/S

aS 5^
CD cn 

2 8
-O ’—1

£ &(u »-w 
£ c S 3

<x>

"7^ -p-
c E.

c -g JE 
ns c; oc

S E jz

r-
<c E 
a> ra fa 
S ~Jd

Is
•5
C

c J=
« E MS 

g 'S S E _c

<u

c e.
c -S J=
ra iX bo

g ’5
S E _a

^§3

C 4= _

111

y§>

1 "i s'S ±3 -H

r-< CM
CM CM
XO XO

"§3
‘5

1 £ ES i 5-

T5 Jo
CO T—< 
in ox°q ci 
cd

a» 
'u 
o 
in ,—< oo
o o

T3

43 
co

__ 00
O 00
xo tx
cd

x>
G3

CMin ox
CM T—'
in m*

CD
r-
<C E u ra B
S

ts< in xo
co co co
CMCO

42
aS aS

co Ox 
00 r-< 
tx in
o o 
t—< r—*

% £
cm ax in
OX CM CM
ax -3* xo

XO

43 as as
CM CO O
xo t—1 in
in co cm

Ox

u
43 43 as 
co o o 
00X0 0
co oo 
xd td in 
r—1 r—* CM

<u"O u u a>
o\ in cmCM OX r-lox ax oo cd o

43 43as as
in cocm cov-< eq
oo cd

o oi inr—. mox ax in
oo td Ox

43 43 43Cj CS CS
CO oo oxo oo tnin xq cm
cd cd

<DTJU
in xoin ooo xd
o c>

"ra 75
r-> O oo o oo in
in co

as 43
CO OxCO Ol in ox
-7- CM

43 aS
in oo tx inOO Tf
CM

43 40as as
in inco inco
xd oo

c5 Ji E o "7 Cm
E c ro c 
C 1»
E□ re 
”5 c
cj

-6 S S _a- 
C 1 

jy 
"o Z

43 as
00 S
xq 
tn a

73 . "Ou 73 043 U 43as 43 as
co Ox Otx r-< in>-< xq
Tf CM Tf

tx 00 oxco co co
CM CM CM CM CM
co co co co co

43 43
O CM
XO xO
CO '

43 43 43 rx
as as as as —'

g 2 g § g
c^

jd x>nJ (C nJ
o co cn xdco co co m

•rr tM eq
in xd in
M* M< M*

43 <4 43
co o ax
xo xo O
cm eq ox
xd co in
r—< t—< t—<

'O

CM —
XO OO CM 
in 00 co

CO CO

O <—I CM O <—> CM xo
-Ji xo CM CM M*

CM CM CM XO XO OO
co co co co co co co
r-H T—< r—< r—< t—'

14 U
43 43 43

ctf as
0^0 
co ax tn
CM r—I CO
rd cd xo

43 "«
o co 
in -71 
tx xo 
cm cd

t4 "ra
tx Tj< 
r—< CO 
O t-H 
cd t<

73 73 7314 u 14
43 43 43

Cx5 Cm (m (m

CO (M
CO CM O r— CM
a\ in co 1—*

xd

<U 01 <4 73
'843'8’8^^^^ 
cotxotxcomxoin 
OOCMxOxCCOincM'7' 
OOt-iCOOCxtXCMCO

73
43
in 
CM



Bangladesh Journal of Forest Science60

Variations in merchantable height
The merchantable height growth was highly 

significant (P<0.01) among provenances in all the

Conclusion
From the study it can be concluded that differ­

ent provenances have adapted differently to 
different environmental conditions. The best 
growth performance was observed under

Height growth
Significant differences (P<0.01) in growth 

among the provanances were obseved in all the 
sites (Table 3).

In Ilocos Norte, maximum height (6.52 m) 
was observed in 13460, Oriomo River Png while 
the lowest height growth (3.32 m) was observed in 
13233, Walsh's Pyramid, Qld. The other prov­
enances showingbetter height growth were 13234, 
Trinity Inlet, Qld. (6.27 m) and 13238, Tully Mis­
sion Beach, Rd. Qld. (4.79 m) which are shown in 
Table 3.

In Masbate site, the best growth was ob­
served in provenance 13621, Piru Ceram, Indone­
sia (9.25 m) and the poorest growth was observed 
in provenance 13237, El Arish, Qld. (6.63 m).

In Bukidnon, maximum height growth (10.78 
m) was observed in provenance 13233, Walsh's 
Pyramid Road. The other provenance with better 
growth perfromance was 13234, Trinity Inlet, Qld. 
(10.52 m), The lowest height growth (7.35 m) was 
noted in provenance 13621, Piru Ceram, Indone­
sia (Table 3).

three sites. The results of variations in merchantable 
height growth are shown in Table 3.

Under Ilocos Norte site conditons, the maxi­
mum merchantable height growth was 3.92 m 
which was obserbed in provenance 13229, Claudie 
River, Qld.

Under Masbate site conditions, the best 
merchantable height growth was seen in prov­
enances 13240, Ellerbeck Rd. Cardwell, Qld. (4.58 
m); 13230, Mission Beach, Qld, (4.46 m) and 13621, 
Piru Ceram, Indonesia (4.25 m). The lowest 
merchantable height (2.75 m) was observed in the 
provenance 13237, El Arish, Qld. (Table 3).

In Bukidnon, the largest merchantable height 
growth was observed in provenance 13234, Trin­
ity Inlet, Qld. (5.96 m). The lowest merchantable 
height growth (3.60 m) in this site was observed in 
provenance 13241, Broken Pole Creek, Qld. 
(Table 3).

The differences in merchantable height growth 
in the three sites could be due to the fact that the 
provenances have adapted differently to the 
varied environmental conditions.

In this study, significant differences in growth 
were observed among different provenances. 
Zashimuddin ef al. (1983) reported significant dif­
ferences in height growth of different provenances 
of mangium in Bangladesh. Hegedon and Nixon 
(1984) and Havmoller (1989) also reported signifi­
cant differences in height growth of different prov­
enances of mangium in the Philippines. Signifi­
cant differences in growth performances of differ­
ent provenances were also reported by Chung ct 
al. (1990) in China, Hadi et al. (1990) in Indonesia, 
Johari and Chew (1987) and Khamis (1991) in 
Malaysia, Atipanumpai (1989) in Thailand and 
Huynth and Nguyen (1992) in Vietnam.

In Masbate, the best diameter growth was 
exhibited by the provenance 13621, Piru Ceram, 
Indonesia (25.8 cm). The poorest performance was 
observed in the provenance 13237, El Arish, Qld 
(13.4 cm).

In Bukidnon, the diameter growth ranged from 
49.28 cm to 10.14 cm. The highest diameter growth 
(49.28 cm) was ovserved in the provenances, 13240 
(Ellerbeck Rd. Cardwell, Qld.) followed by 13235, 
Mourilyn Bay, Qld. (46.73 cm) and 13236, Kurrimine, 
Qld (45.83 cm). The lowest diameter growth (10.14 
cm) was observed in the provenance 13231, N. W. of 
Silkwood, Qld (Table 3).

The provenances responded differently to 
different environmental conditions.
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Bukidnon condition because of higher annual rain­
fall of uniform distribution throughout the year. 
The different provenances performed differently 
for diameter, height, and merchantable height 
growth in different sites. So, different provenances 
should be selected for different growth traits for

different sites in the country. Bukidnon could be 
selected asabestsiteforpilotplantationsand local 
seed sources, and the provenance 13240 (Ellerbeck 
Rd.Card well, Qld.) could beselected for diameter, 
height, and merchantable height growth of 
mangium for that site.
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