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ABSTRACT

The studies on effects of thinning on growth and yield of Acacia mangium Willd. naturally
regenerated in abandoned mining area were carried out at Phang nga Forestry Research Station,
Takuapa district, Phang-nga province. Randomized complete block design (RCBD) with 3
replications was used in these experiments. Four densities of trees at remained after 2-years-old
thinning were 1,150, 2,250 and 3,000 trees/ha and control considered as treatments. Experimental
plot size was set as 10x20 m? for all treatments. Growth performances, i.¢., diameter at breast height
(DBH) and total height (H) were measured annually for 4 years. Aboveground biomass was
estimated by using allometric equations. Growth data of thinned trees were analyzed the differences
between treatments by analysis of variance (ANOVA) and Duncan’s Multiple Range Test.

The results showed that density at 1,150 trees/ha of 6 years old was highest both DBH
and H, 11.89 cm and 17.30 m, respectively. For aboveground biomass, density at 2,250 trees/ha
had highest figures followed by density of 3,000, 1,150 trees/ha and control having the figures of
87.44, 82.69, 67.37 and 59.50 tons/ha, respectively. Current annual increment (CAI) of the 1,150
trees/ha density had highest increment. However, after 6 years old thinning should be repeated
because stand density is too high leading to strong competition and growth limitation.

Keywords: Thinning, Growth, Yield, Acacia mangium Willd., Abandoned Mining Area,
Phang nga Forestry Research Station
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Table 1

Table 1 Some soil properties of 2-years old Acacia mangium Willd. at Phangnga Forestry

Research Station.

Soil Bulk Particle
depth density density
(cm) (g/em®) (g/emd)

Porosity

Soil texture pH

Exchangeable bases (ppm) Available

O.m.

P
K Ca Mg (%)
(ppm)

0-10 1.58 2.65 40.42
20-30  1.70 2.73

Sandy loam 4.42 15.54 28.08  10.38 .77 2.19
37.87 Loamysand 4.49 10.02  20.48 5.24 0.83  0.64
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Table 2 Diameter at breast height (DBH), height (H) and current annual increment (CAI) of
2 -year -old Acacia mangium Willd. after thinning at Phangnga Forestry Research

Station.
Age Density DBH H CAI

(year) (tree/rai) (cm) (m) DBH (cm) H (m)

3 184 7.83¢ 10.54b 2.83¢ 2.27a

360 6.81bc 10.08b 2.02b 2.54a

480 6.28b 9.86b 1.65b 2.19a

control 4.08a 7.81a 0.74a 1.78a
F- value 21.372%* 17.176%* 14.308%* 1.828"08

4 184 9.57¢ 12.82¢ 1.72¢ 2.25¢

360 8.25bc 12.01bc 1.57¢ 1.92¢

480 7.02b 11.12b 1.04b 1.34b

control 4.79a 8.48a 0.71a 0.74a
F -value 25.676* 58.176* 31.437* 33.026*

5 184 11.26¢ 14.95¢ 1.61b 2.13¢
360 9.35b 13.31b 1.47b 1.57bc

480 8.37b 12.09b 0.90a 1.08a

control 5.34a 9.28a 0.69a 0.80a
F -value 28.305*% 44.401%* 12.500%* 4.780*

6 184 11.89¢ 17.30c 0.71a 2.11b
360 9.93bc 15.47bc 0.65a 1.79ab

480 8.74b 13.75b 0.51a 1.98b

control 5.75a 10.53a 0.44a 1.32a
F- value 19.692%* 21.217* 1.158ms 3.993*

Remarks: * = significant difference at p < 0.05 and letters a, b and ¢ in the same column indicate

significant difference at p<0.05 by Duncan’s Multiple Range Test.
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Table 3 Aboveground biomass of A. mangium Willd. after thinning at Phangnga Forestry
Research Station.

Age Density Aboveground biomass (ton/rai)
(year) (tree/rai) W, W, W, W,
3 184 1.67a 0.32a 0.31a 2.29a
360 2.16a 0.40ab 0.41a 2.97ab
480 2.81b 0.53¢ 0.53b 3.88¢
control 2.98b 0.48bc 0.62b 3.65bc
F -value 10.572* 6.374* 11.802%* 8.219*
4 184 2.82a 0.59a 0.48a 3.90a
360 3.99a 0.81a 0.71b 5.52a
480 4.28a 0.84a 0.78b 5.92a
control 3.48a 0.59a 0.69b 4.77a
F -value 2.6720s 2.251ms 4.225% 4.650m
5 184 7.46ab 0.47b 0.28ab 8.36ab
360 9.66bc 0.57b 0.35b 10.77bc
480 10.88¢ 0.59b 0.38b 11.97¢
control 6.64a 0.25a 0.23a 7.12a
F -value 6.848* 6.574* 7.599* 6.740*
6 184 9.34a 0.64a 0.36ab 10.78a
360 12.66¢ 0.85a 0.48b 13.99a
480 11.99ab 0.71a 0.44ab 13.23a
control 8.77a 0.47a 0.29a 9.52a
F -value 3.760* 2.465m™ 6.781% 3.9750s

Remarks: * =significant difference at p <0.05; letters a,band ¢ inthe same column indicate significant
difference at p<0.05 by Duncan’s Multiple Range Test and ns = non — significant difference.

Table4 Aboveground biomass of A. mangium Willd. and other tree species in other sites.

Age Density W Wy W, W,

i R k
Species (year) (tree/rai)(ton/rai) (ton/rai) (ton/rai) (ton/rai) emar
A. mangium 5 184 7.46 0.47 0.28 8.36
360 9.66 0.57 0.35 10.77 .
study site

480 10.88 0.59 0.39 11.97
control  6.64 0.25 0.23 7.12

193 9.21 1.39 0.58  10.98  Viriyabuncha et al., (2009)
E. camaldulensis 178 5.17 0.51 0.28 6.02  Viriyabuncha et al., (2009)

A. mangium 6 184 9.34 0.64 0.36 10.78
360  12.66 0.85 0.48  13.99

480  11.99 0.71 0.44  13.23

control ~ 8.87 0.47 0.29 9.52

191 14.07 2.38 0.93 17.04  Viriyabuncha et al., (2009)

178 5.20 1.40 0.50 720  Taneeratand Santanakanit (2000)
400  12.10 3.70 1.20 17.0
1,600 9.90 2.60 1.00 13.60

E. camaldulensis 178 6.86 0.66 0.35 7.93  Viriyabuncha et al., (2009)

study site
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Figure 1 Current annual increment (CAI) of diameter at breast height (DBH), height (H) and
aboveground biomass (W) of 4. mangium Willd. after thinning at Phangnga Forestry
Research Station.
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