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PROVENANCE VARIATIONS OF MANGIUM 
(ACACIA MANGIUM Willd.) IN SURVIVAL AND 
RESISTANCE TO PESTS AND DISEASES IN THE 

PHILIPPINES

M. Faizuddin
R. V. Dalmacio

INTRODUCTION
Individuals of a plant species differ from 

each other in their genotypes and consequently in

The survival was the highest in the provenances 13622 (Sidci, Indonesia) in Masbate 
and 13232 (Cowley Beach Road, Qld) in Bukidnon. The best provenances resistant to pests 
and diseases were 13229 (Claudie River, Qld) in Ilocos Norte and 13236 (Kurrimine, Qld) 
in Bukidnon.
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Variations of different provenances of mangium {Acacia tnangium Willd.) in 
survival and resistance to pests and diseases under Ilocos Norte, Masbate and Bukidnon 
conditions of the Philippines were studied. The survival at one and a half years and the 
resistance to pests and diseases at five years after planting were determined. The results 
show highly significant variations in per cent survival among provenances under Masbate 
and Bukidnon conditions and in resistance to pests and diseases under Ilocos Norte and 
Bukidnon conditions.

their phenotypes. These variations in the 
genotypes of the species are generally reflected
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to withstand pests and diseases (Kinloch and 
Zoerb, 1971; Zobcl et al. 1956).

MATERIALS AND METHODS
Study sites

This study was conducted in 3 sites of the 
country such as Lubuagan, Vintar in Ilocos Norte 
(Region 1), Mapuyo, Mobo in Masbate (Region 5) 
and Lantapan, Malaybalay in Bukidnon (Region 
10). The summarised data of these 3 sites are 
given in Table 1.

In a provenance trial of mangium in Mindoro 
and Mindanao in the Philippines, a 30% better 
survival was observed in Mindanao than in 
Mindoro (Havmoller, 1989). Provenance trials of 
mangium in Bangladesh indicated significant 
differences among different provenances in 
survival 18 months after planting (Zashimuddin 
et al., 1983). Provenance trials of Abies 
nordmanniana in Denmark indicated significant 
differences in terms of resistance to pests and 
diseases among different provenances (Larsen 
and Nielsen, 1982).

in variations in respect of survival, growth, tree 
quality and resistance to pests and diseases.

The well adapted individuals survive and 
grow successfully in the environment in which 
they are adapted. But if these individuals arc 
not adapted, they are susceptible to 
unfavourable environmental conditions and a 
higher percentage of the population arc killed 
due to fluctuation in weather condition.

Kimmins (1987) reported that a population 
of wide variation in genotypes is less successful in 
survival and growth under stable environmental 
conditions and only a small population becomes 
well adapted at any time and is able to survive. 
According to Kiellandcr (1960), a uniformly 
distributed rainfall throughout the year is 
essential for high survival. Studies conducted on 
many exotics reveal that tree 
species/provenances differ greatly in their 
abilities to withstand pests and diseases (Zobel 
and Talbert, 1984). In most cases, the exotics, 
when grown under stress condition of a new 
environment, are susceptible to pests and 
diseases, which results in failure in many 
forestation programs in several regions of the 
world. This is due to variations in their genotype

Mangium (Acacia mangium Willd.) is a 
fast-growing leguminous tree species. It can grow 
very well in the adversed sites in the tropics 
(Kaplan, 1979). It has been widely used for many 
purposes such as pulp, fuclwood, veneer, 
furniture, particle board, charcoal and 
ornamentals (NAS 1979, Applegate and 
Nicholson, 1986, Logan, 1986). It can compete 
with Imperata cylindrica grass (Tham, 1976). It 
ranks high in species trials in many tropical 
countries of the world.

A provenance trial of mangium was 
established by BFD (Bureau of Forest 
Development) in 1984 on different sites of the 
Philippines. Best seed sources of the species in 
terms of survival and resistance to pests and 
diseases are yet to be determined.

The objective of this study was, therefore, to 
determine the variations of the different 
provenances of mangium in respect of survival 
and resistance to pests and diseases under the 
different climatic conditions of the country.



Table 1. of study sites in Ilocos Norte, Masbate and

Feature

Soil

Topography

Provenances
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Typhoon 
(yearly average)
Fires

Slope (%) 
Aspect 
Altitude (m) 
Longitude 
Latitude

PH
Soil depth (cm)
Soil textural class

Ilocos Norte
(Region 1)

28.0
NW

291.0
120°45'E
18°2' N

4 times 
Common from 
March-May

Masbate 
(Region 5)

31.6
24.3

1941.9
170
82.0

6.0
SE

295.0 
123°38' E 
12°14‘ N

Bukidnon 
(Region 10)

28.7
18.5

2543.5
221
82.0

4.560
4.00

96.0
0.43

Organic matter(%)
P (ppm)
K (ppm)
Total nitrogen (%)

31.7
22.2

1927.2 
96 
76.0

5.85 
60

Sandy clay 
loam 

1.084 
6.35 

328.50 
0.25

16 times 
0

5.85 
100

Sandy clay 
loam 

2.400
14.20

249.0 
0.16

0
Very common

30.0
NW

985.0 
124°56' E

8°3‘ N

4.63
55

Sandy loam

Climatic, edaphic and topographic features 
Bukidnon

of Queensland in Australia, Papua New Guinea 
and Indonesia. The description of the 
provenances with their original location, 
altitude, longitude, etc. are given in Table 2.

Climate
Temperature
Average maximum monthly (°C)
Average minimum monthly (°C)
Rainfall Average annual (mm)

Annual rainy days (no.)
Relative humidity (%)

The provenance trial of A. mangium was 
established in August, 1984 by the Bureau of 
Forest Development (BFD), now renamed as 
Forest Management Bureau (FMB). There were 18 
provenances collected from the natural habitat

SOURCE : PAGASA, Soil Report = 21 & 23 of soil Survey of the Republic of the Philippines, field 
observation.



Different provenances of A. mangium with their respective origin and site characteristicsTable 2.

OriginQuantity

ViableLongitude AltLatitudeKg G Localityparentno.

MDeg MinMinDegtree

3006 014653170 4013230 10

40 230145 5717 425 4013231 0

4105 514617 4110 0 4013232

67020145 4817 610 0 4013233

50020145 4821713234 0 4010

40010514617 3513235 5 0 40

10 80146 5461713236 5 0 40
2302050 14617 113237 10 0 40
42070213238 17 50 14610 0 40
4005013239 10 0 55 145 5240 17

55013240 5 58 600 40 18 14514

13241 5 0 50 64040 146 318 21

13242 10 0 40 60 60018 26 146 1

13229 6 0 40 44 60 50012 143 13

13260 18 0 40 4158 50 143 8 10
13621 9 0 40 3 128 50 1604 12
13622 15 0 40 Sidei, Indsia 0 46 133 30 86034
13846 75 0 50 7km Ssc of Mossman, Qld 16 31 145 60 64024

Source : Bureau of Forest Department, Nov. 17,1983

buffer zones in each block.
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No.
of

seeds/
10g

Seed 
lot

Mission Beach, Qld 

Nw of Silkwood, Qld 

Cowley Beach Road, Qld 

Walsh’s Pyramid, Qld 

Trinity Inlet, Qld 

Mourilyn Bay, Qld 

Kurriminc, Qld 

El Arish, Qld

Tully Mission Bch. Rd., Qld 

Syndicate Rd. Tully, Qld 

Ellerbeck Rd. Cardwell, Qld 

Broken Pole Crock, Qld 

Abcrgowric Sf, Qld 

Claudie River, Qld 

Oriomo River, Png 

Piru Ceram, Indsia

Experimental design
The plantation was established in a 

Randomized Complete Block Design (RCBD) 
with the spacing of 3m x 3m in each site. There 
were two blocks in each site due to shortage of 
seedlings. There were 25 sequentially numbered 
trees in the center and 24 trees in the peripheral

The provenances of the species were 
established in each plantation site with one plot 
for every provenance. So, the number of plots 
were corresponding to the number of provenances 
in each block.



r

Data collection

Scorings

1

2

3
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Characteristics
Infestation by both insects 
and fungi.

Infestation only either by 
insects or fungi

No infestation

Survival : Data on survival were recorded 
after 15 months of planting in all the sites by the 
Research Section of the Reforestation Division, 
FMB, DENR, Diliman, Quezon City.

In Masbate, the highest per cent survival 
(100%) was observed in the provenances 13622 
(Sidei, Indonesia), 13846 (7 km SSE of Mossman, 
Qld.) 13460 (Oriomo River, PNG), 13240 
(Ellerbeck Rd., Qld.), 13241 (Broken Pole Creek, 
Qld.), 13242 (Abergowrie SF, Qld.), whereas the 
lowest per cent survival (18%) was observed in 
the provenance 13237 (El Aris, Qld.).

RESULTS AND DISCUSSION
Variations in per cent survival

Data on variations in per cent survival are 
shown in table 3. Highly significant variation (P 
<0.01) in per cent survival among provenances 
was observed in 2 sites, Masbate and Bukidnon.

Scoring of health : Data on health 
condition were collected at the age of five and 
half years. Three categories of health conditions 
were considered for this purpose. The tree 
scorings are as follows :

The extent of variation among provenances 
were explored by analysis of variance and 
difference between means by Duncan's multiple 
range test.

In Bukidnon, the highest per cent survival 
(100%) was observed in the provenance 13232 
(Cowley Beach Road, Qld.) followed by 13460, 
Oriomo River, Qld (98%); 13242, Abergowrie SF, 
Qld. (98%) 13241, Broken Pole Creek, Qld. (96%); 
13234, Trinity Inlet, Qld (96%) ; 13235, Mourilyn 
Bay, Qld. (96%) ; 13621, Piru Ceram, Indonesia 
(96%) ; 13240, Ellerbeck Rd., Qld (94%). The 
provenance 13237, El. Arish, Qld. also showed 
the lowest percent survival (44%) in this site.

The provenance 13622 (Sidei, Indonesia) 
gave a good survival only in the Masbate site. 
The provenances with very good survival were 
13241 (Ellerbeck Rd., Qld), 13460 (Oriomo River, 
Qld), 13242 (Abergowrie SF, Qld), 13241 (Broken 
Pole Creek, Qld), in both Masbate and Bukidnon 
sites. The lowest per cent survival was in the 
provenance 13237 (El Arish, Qld.) in both the 
sites. This means that this provenance has a 
very narrow range of adaptation and it is not 
suitable to both Masbate and Bukidnon. The 
high survival of the other provenances both in 
Masbate and Bukidnon indicates that they have 
a very wide range of adaptation to the sites.

Earlier investigations on survival confirm 
the findings of this study. A significant 
difference on survival was also observed among 
different provenances of Acacia mangium in 
Bangladesh (Zashimuddin et al., 1983). In the 
present study, the best survival was observed 
under Bukidnon condition. Havmollcr (1989) also 
reported a 30% better survival of mangium 
provenances in Mindanao than in Mindoro in the 
country. Zobel et at. (1956) and Kicllandcr (1960) 
mentioned that uniform rainfall and less 
fluctuated weather are essential for a high 
survival. So, very few provenances survived in 
the Ilocos Norte site which might be due to very 
scarce and uneven rainfall and large fluctuations 
in environmental conditions.



Per cent survival of different provenances of A. tnangium under 3 site conditions.Table 3.

BukidnonMasbatcllocos Norte

DMPM DD PMP

aa
aa

aa

aa
aa
aa
b64a
ba

92ba
a
a
a
a
a
a

a
a
a
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ab 
ab 
ab 

ab 
ab

a

ab
ab

13231

13239
13238
13242
13241
13234

13621
13232
13235
13229
13237
13240
13460
13622
13846
13236
13233
13230

62.50

44.85
43.01

41.18
40.07
39.52
36.58
33.82
29.41
26.29
25.00
22.79
21.32
20.04
18.57

17.65

17.65

17.65

100

100

100

100

100

100

13232

13460
13242
13241
13234
13235

13621
13240
13233
13229

13238
13231
13239
13236
13237

96
94

80
68
44

13622

13846

13460

13240

13241

13242
13229
13621

13232
13233
13231
13238
13235
13234
13236
13230
13239
13237

36
24
18

100

98
98
96

96
96

92
92
84

cd
cd
d
d

be
cd
cd
cd
cd

ab

ab

ab

abc
be

c

d

64
64
50
36
36
36
36
36

Variations in health condition
Variations in health condition are shown in 

Table 4. There was no significant variation in 
health condition among provenances in the 
Masbatc. But the provenances in llocos Norte 
and Bukidnon showed significant variations 
(P <0.01) in health condition.

The best provenances resistant to pest and 
diseases in llocos Norte were 13229 (Claudio 
River, Qld), 13230 (Mission Beach, Qld), 13241

(Broken Pole Creek, Qld), 13236 (Kurriminc, 
Qld), 13235 (Mourilyn Bay, Qld).

In Bukidnon, the best provenances 
apparently free from pests and diseases were 
13236 (Kurrimine, Qld), 13242 (Abcrgowrie SF, 
Qld) 13239 (Syndicate Road Tully, Qld), 13621 
(Piru Ceram, Indonesia). Provenance 13231 (N. 
W. of Silkwood, Qld) was the most susceptible to 
pests and diseases. It was attacked by small 
black insects nesting on the stem and branches. As

P = Provenance ; M=Mcan ; D=Duncan's grouping ; means followed by the same letter are not 
significantly different at 5% level (ANOVA and Duncan's multiple range test)



Table 4.

I locos Norte Masbate Bukidnon

Mean Mean Mean

13229 3.000 13236 3.000013229 3.0000a a a
3.000013230 3.000 1324213230 3.0000 aa a
3.00001323913241 3.000 3.000013460 a aa
3.000013236 3.000 3.0000 1362113235 aaa
2.95651323313237 3.000 3.000013236 aaa

3.0000 2.95001324113460 2.933 13237 aaa
2.8750 ab1323413238 3.000013234 2.857 aa

13235 2.8667 ab3.00001324013233 2.778 ab a
2.857113238 ab3.00001324113232 2.773 ab a

13249 2.8333 ab3.0000abc 1324213239 2.733 a
2.818213460 ab3.0000136212.667 abc13242 a
2.666713231 b2.9231132332.61513240 abc a

2.61513621 abc
13238 2.611 abc

2.500 abc13231
2500 abc13846
2.235 be13622
2.14313235 c

CONCLUSIONS
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Prove
nance

Plant health of different provenances of A. mangium under Ilocos Norte, Masbate, and 
Bukidnon conditions.

Prove
nance

and Talbert (1984) and Larsen and Nielsen (1982) 
that based on several studies, many exotics 
differed significantly in their ability to 
withstand pests and discaseas.

Prove
nance

The study shows significant differences in 
survival and resistance to pests and diseases 
among different provenances. The highest 
survival was observed in Masbate and Bukidnon 
conditions. Maximum number of provenances also

a result, the plants became yellow and were low 
in vigor.

The results on health conditions also confirm 
the claims of Kinloch and Zoerb (1971), Zobcl

had better survival in these two sites because of 
higher and evenly distributed rainfall 
throughout the year.

All the provenances regarding resistance to 
pests and diseases are very much well adapted



Literature Cited

Vol. 21 (1 & 2): Jan-July, 1992 53

Zobcl, B. J. and Talbert, J. T. 1984. Applied forest 
tree improvement. New York, John Wiley 
and Sons Inc. XIV : 505 pp

Zobcl, B. J. ; Campbell, T. F. ; Cech, F. C. and 
Coddart, R. E. 1956. Survival and growth 
of native and exotic pines, including 
hybrid pines in western Louisiana and 
cast Texas. Research Note Number 17. 
Texas Forest Service.

Kcssy, B. S. 1986. Growth of Australian acacias 
in Tanzania, Australian Acacia in 
Developing Countries. ACIAR Proceedings 
No. 16. pp. 123-125

Kiellander, C. L. 1960. Swedish Spruce and 
continental spruce. Forcningcn skogstrads

Applegate, C. B. and Nicholson, D. L. 1986. 
Growth rate of selected Acacia species in 
North and Southeast Queensland, 
Australia. The Australian Acacias in 
Developing countries. ACIAR Proceedings 
No. 16

foradling. FS Information Number 3

Kimmins, J. P. 1987. Forest Ecology. MacMillan 
Publishing Company, New York.

Kinloch, B. B. and Zocrb, M. H. 1971. Genetic 
variation in resistance to fusiform rust 
among selected parent clones of loblolly 
pine and their offsprings. Proceedings, 
11th South Forest Tree Improvement 
Conference, Altanta, GA. pp. 76-80

Larsen, J. B. and Nielsen, C. N. 1982. Provenance 
trials with Pinus contorta in Denmark 
(1984). 39(3) : 363-338

Havmoller, P. 1989. Growth of seven acacia 
species on Mindoro and Mindanao, 
Philippines, Breeding Tropical Trees, 
Population Structure and Genetic 
Improvement Strategies in Clonal and 
Seedling Forestry. Proceedings, 1UFRO 
Conference, Pattyaya, Thailand, Oxford 
Forestry, Winrock International, 
Arlington, Virginia, USA

Kaplan, J. 1979. Some examples of successful use 
of acacia for afforestation. L. Yaaram. 29 
(3 - 4), 63-64

Tham, C. K. 1976. Introduction to a plantation 
species Acacia mangiutn Willd. 
Proceedings of the 6th Malaysian Forestry 
Conference. Kunching Sarawak, Forest 
Development, Vol. 2 : 153-158

Zashimuddin, M.; Latif, M. A., Khan, S. A. and 
Davidson, J. 1983. Performance of different 
provenances of Acacia mangium in 
Bangladesh. Bano Biggyan Patrika, 
BFR1, Chittagong, Bangladesh. 12(1 & 2) : 
57-61

Logan, A. F. 1986. Australian acacia for 
pulpwood. Australian Acacias in 
developing countries. ACIAR Pros. No. 16

NAS, 1979. Tropical legumes. Resources for the 
Future. National Academy of Science, 
National Academy Press, Washington 
D. C.

under Masbatc conditions but in other two sites, 
only a few provenances arc found resistant to 
pests and diseases.

The different provenances performed 
differently in survival and resistance to pests 
and diseases under different site conditions. The 
best provenance regarding survival and 
resistance to pests and diseases is 13460 (Oriomo 
River, PNG) for all 3 site conditions in the 
Philippines.

The follow up study is recommended at a 
later stage, may be at 10 years age after 
planting, to sec the incidence of pests and 
diseases.


