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INTRODUCTION

 Community forest management in 
Thailand is considered an important approach 
through the participation of local communities 
in the management of natural forests with 

regulations or rules for forest protection and 

to village regulations, the CF is designed as 
a watershed forest, and cutting of trees and 

can cut some trees in the UF for constructing 
accommodation and smaller trees for fuel 
wood and making fences. The collection of 
non-wood forest products is allowed only in 
the UF. The people outside the village are not 

management approaches for community forest 

Differences in forest types, altitude and other 
physical factors are important in the different 
community forests. The non-wood forest 
products are normally used for household 
consumption and some income. 
 The Mae Tha community forest is 
different from other community forests in 

These activities caused forest degradation and 
critical drought occurred in 1991 and 1992. 

for the management of the community forest. 

However this research focused only on the 

forest. The DDF covers dry areas including 
four dominant dipterocarp tree species: Teng, 
Rang, Hiang and Pluang. At higher altitude, 
the forest is composed of dipterocarp species 
and the two-needle pine in the so-called pine-
DDF. The important foods from this forest are 
mainly wild mushrooms and ant eggs, which 
are used as food and income.

components of a forest ecosystem including 

the forest ecosystem when plants assimilate 

2 through photosynthesis to 

the gross photosynthetic products produced are 

for the synthesis and maintenance of living 
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2

reproductive organs. As plants shed leaves 
and roots, or are killed, the dead organic 

2 

into the atmosphere. Soil humus represents 

services. This research assessed the present 
condition of the DDF, particularly variations 

MATERIALS AND METHODS

Study area
 The research area was in the Mae 

Management of Mae Tha community forest 
 The data on community forest 

of the 

Plant community study
 Vegetation sampling
 A method of plant community analysis 
was used for the vegetation study. Fifteen 

arranged randomly over the DDF. The stem 

with height over 1.5 m were measured.
 Ecological parameters
 The ecological parameters of tree 

   S
H = - pi 2 pi

 i = 1 

 pi = proportion of total sample 
i species

E =
H
H

 H
  = log2 S

trees, the stem girth class of tree species was 

to 100 cm. The 100 cm interval was applied 

This assumes that the increasing importance 
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concessionaire in the past for Thailand as well 

higher FCI value.

 FCI =  n1.10-4 + n2.10  + n .10-2 

+ n4.10-1
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Plant biomass and carbon storages 
 Plant biomass

et al.

 wS
2 0.902

 wB
1.204

L
0.90

S

B

L

is meters.

et al.

R 
2 0.775

R

kilograms, D is the diameter  in centimeters 
and the H is the height in meters.

Carbon storage in plant biomass

 et 
al.

RESULTS AND DISCUSSION

Management of Mae Tha community forest

management. The forest committee works co-

attended the movement of the Northern Farmer’s 
Network to propose the community forest laws 
to the government. In 2000, the 
district communities strengthened the forest 
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Moreover, they

groups as representatives from seven villages 

and farmers of alternative agriculture. They have 
duties associated with the integrated natural 
management involving agricultural crops, soil, 
land use, water, forest, environment and their 
livelihood. The main income for villagers is 

collect non-wood forest products for food 

worms, ant eggs and wild mushrooms.

who need wood for house construction have 

from the forest and they have to pay a fee. 
People who cut trees without permission 

laws. Through such management, the Mae 

conserve the 

Northern Thailand to receive community land 

the community forest has recovered as the 
watershed supplying water to perennial streams 
for agriculture and supporting food security 

villagers.

Variations of plant diversity and forest 
condition in the DDF 
 The plant diversity in the DDF was 
evaluated using species richness and the 

in each sample plot.

1) Plant species composition and richness

-1 were found. The DDF in the 

S. obtusa S. siamensis

D. tuberculatus
Pinus merkusii, the so-called 

communities had varying species composition, 
species richness, plant population and forest 
condition.

 1.1) DDF with Teng (S. obtusa) 

as DDF-1. It had a total of 59 species, varying 

-1 and 
2 ha-1. 
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-

1

(Gluta 
usitata
the Teng individuals in this plot were mainly 
small trees. 
 In DDF-1, Rang had different features: 

-1

-1

values also varied for Pluang: density, 25 to 
-1

in the density, dominance and IVI of these 
dipterocarps occurred among the sample 
plots. 

 1.2) DDF with Rang (S. siamensis)
 DDF-2 was composed of three plots. A 

plots: tree density, 1,914 to 2,412 trees ha-1 
2 ha-1. Rang 

had different features among the plots: density, 
-1

-1

-1

different for Pluang: density, 19 to 194 trees 
ha-1

 1.3) DDF with Hiang (D. obtusifolius)

ha-1 2 ha-1

had 550 trees ha-1

-1

IVI. For Rang, there were 19 trees ha-1

144 trees ha-1

 1.4) DDF with Pluang (D. tuberculatus)   
 DDF-4 was found in three plots. Its 

-1

2 ha-1. Pluang had different 

-1

-1, 

-1

-1, dominance, 

In DDF-4, Teng density varied from moderate 
to high, Rang was rare and Hiang varied from 
low to moderate densities.
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 1.5) DDF with two needle-pine (P. 
merkusii)    
 Two plots pine-dry dipterocarp forest 

tree in the forest which consisted of 49 species, 
-1

2 ha-1. Two-needle pine 
-1

trees ha-1

to 25 trees ha-1

-1

2) Species diversity and forest condition 
indices 

, H 

The average value for these communities was 

of the higher altitude and the appearance of 
some plant species. 

communities of DDF. The average FCI for all 

plots. 
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Table 1 

Plot Dominant tree
Tree 

density/ha
No. of 

species/plot
Hmax H (SWI) E

DDF-1
1 S. obtusa 21
2 S. obtusa 2,781 4.95 0.78

S. obtusa 27 4.75 0.71
4 S. obtusa 29
5 S. obtusa 2,994 5.29 0.70

S. obtusa 27 4.75 2.91
Mean S.D. 0.5

DDF-2
7 S. siamensis 5.04
8 S. siamensis 2,019 4.70 0.57
9 S. siamensis 28 4.81 2.88

Mean S.D. 40

DDF-3
10 2,544

Mean S.D. – – – – –

DDF-4
11 D. tuberculatus 17 4.09 0.77
12 D. tuberculatus 28 4.81 0.77

D. tuberculatus 17 4.09
Mean S.D.

P-DDF
14 P. merkusii 1,544 5.09 0.77
15 P. merkusii 5.09 0.78

Mean 5.09 0.77

28.4 4.79
S.D. 0.07
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Table 2

Plot
Dominant

tree species
Number of trees/ha with different stem gbh classes

FCI<25 26-50 51-75 76-100 101-200 201-300 301-400 Total

DDF-1
1 S. obtusa 1,044 1,119 219 – – – 1.45
2 S. obtusa 1,588 894 200 – 2,781 9.49

S. obtusa 844 50 19 – 7.25
4 S. obtusa 1,781 1,275 25 – – 2.80
5 S. obtusa 1,281 25 – – – 2,994 0.88

S. obtusa 1,994 1,281 – – – 0.51
Mean 1, 170 21 – –
S.D. 55 22 12

DDF-2
7 S. siamensis – – 8.20
8 S. siamensis 700 144 – – 2,019 4.09
9 S. siamensis 1,150 – – 2.11

Mean 827 814 110 15 – – 2,115 4.80
S.D. 81 12

DDF-3
10 219 150 19 – – 2,544 5.87

Mean – – – – – – – – –

DDF-4
11 D. tuberculatus 519 125 75 44 –
12 D. tuberculatus 1,150 188 50 –

D. tuberculatus 1,244 – – 1.97
Mean 971 150 54 21 – –
S.D. 19 19 4.25

P-DDF
14 P. merkusii 1,150 275 44 50 19 – 1,544
15 P. merkusii 88 25 – – –

Mean 1,159 – – – 1,597

1,202 794 191 14 0.92
S.D. 102 48 12 2.25
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3) Assessment of plant biomass and carbon 
storages

 1) Plant biomass

the 15 sample plots. The average amount of 

Mg ha-1

 1.1) DDF with Teng (S. obtusa)   

-1 on average. It was divided into 

-1

amounts of Teng, Rang, Hiang and Pluang 
-1, respectively.

 1.2) DDF with Rang (S. siamensis)   
 In DDF-2, the average amount of 

-1.with amounts in 

-1. 

amounts of 100, 2, 1 and 4 Mg ha-1, respectively.

 1.3) DDF with Hiang (D. obtusifolius)
-1. 

-1, 
respectively.

 1.4) DDF with Pluang (D. tuberculatus)
-1 

-1, 

Mg ha-1, respectively.

 1.5) DDF with two needle-pine          
(P. merkusii) 

ha-1

-1, respectively. 
Tristaniopsis burmanica

Teng, Rang and Pluang were estimated at 5, 
2 and 8 Mg ha-1, respectively. Hiang was not 
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Table 3 Biomass amounts of dipterocarps and other species in 15 plots of the DDF.

Plot
Dominant

tree

Plant biomass (Mg ha-1)
Dominant species

%
Other species

TotalTeng Rung Hiang Pluang Mg ha-1 Mg ha-1 %

DDF-1
1 S. obtusa 41 1 22 80 42 122
2 S. obtusa 1 27 25 217 81 52 19

S. obtusa 55 5 1 14 75 79 20 21 95
4 S. obtusa 47 - 1 71 74 25
5 S. obtusa 41 14 9

S. obtusa 22 8 75 20 25 82
 Mean 11 14 12 100 - -

S.D. 50 9 15 8 82 - 14 -

DDF-2
7 S. siamensis 1.4 1.4 0.1 140 75 48 25 188
8 S. siamensis 2.8 97 - 40 171
9 S. siamensis 2.9 - 41 117
 Mean 100 - - 52 - 159

S.D. 52 - 4.11 - 20 - 47

DDF-3
10 2 105 9 119 81 28 19
 Mean - - - - - - - - -

DDF-4
11 D. tuberculatus 0.8 2 50 88 59 41 148
12 D. tuberculatus 5 19 100

D. tuberculatus 5.4 - 40 51 28 79
 Mean 15 - 9 41 - 41 - 109

S.D. 15 - 20 - - 50

P-DDF
14 P. merkusii 8 - 7 18 19 81
15 P. merkusii 4 1 - 10 15 28

  Mean 2 - 9 17 - 47 -
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 2) Carbon storage in plant biomass

communities in the DDF in the 15 sample plots. 

-1

14, 0.8 and 7 Mg ha-1, respectively.

 2.1) DDF with Teng (S. obtusa)   

-1 on average. The 

-1. Teng, Rang, Hiang 

-1

the total amount.

 2.2) DDF with Rang (S. siamensis)   

-1

of 52, 17, 1and 9 Mg ha-1, respectively. Rang, 

of 49, 1, 1 and 2 Mg ha-1, respectively. The 

 2.3) DDF with Hiang (D. obtusifolius)
-1 

-1, respectively. Teng, Rang 

4 Mg ha-1

 2.4) DDF with Pluang (D. tuberculatus)
 An average amount of 54 Mg ha-1 

ha-1, respectively. Pluang, Teng, Rang and 

8, 2 and 4 Mg ha-1

the total amount.

 2.5) DDF with two needle-pines (P. 
merkusii) 

-1

ha-1, respectively. Two-needle pine contained 
-1 while Teng, Rang and 

ha-1
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 Table 4

Plot Dominant tree
Biomass Carbon  (Mg ha-1)

   Dominant species % Other species TotalTeng Rung Hiang Pluang Mg ha-1 Mg ha-1 %

DDF-1
1 S. obtusa 20 11 8 40      21
2 S. obtusa 81 0.8 12 107 81      25 19

S. obtusa 27 0.7 8 79      10 21 49
4 S. obtusa 11 - 0.5 74      12 47
5 S. obtusa 20 7 5 48      21

S. obtusa 11 0.1 4 75      10 25 41
 Mean 7 50 -      17 -

S.D. 24 5 7 4 7 -      29 - 7

DDF-2
7 S. siamensis 1 1 75      24 25
8 S. siamensis 1.4 48 - 2 51 40 85
9 S. siamensis 1.4 - 4      20 58

 Mean 1.2 50 0.2 2 - 79

S.D. 0.4 18 - 2 4 - 7

DDF-3
10 2 1 52 4 59 81      14 19
 Mean - - - - - -      - - -

DDF-4
11 D. tuberculatus 18 0.01 1 25 44 59 41 74
12 D. tuberculatus 9 17      18 50

D. tuberculatus - 20      14 40
 Mean 8 - 4 21 -      21 - 55

S.D. 9 - 4 4 2 -      9 - 8

P-DDF
14 P. merkusii 2 - 8 19 81 40
15 P. merkusii 2 1 - 5 8      14 22

  Mean 2 - 4 8 - -

 
communities according to different dominant 

S. obtusa
S. siamensis

D. tuberculatus
plot which was nearly the same range with 

soil characteristics including soil depth, soil 
type and physicochemical properties that were 
greatly different among sud-type communities. 
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The mean amounts of organic matter in soils 

-1, 
respectively. For nitrogen, the values were in 
the following order: 2, 1.79, 5.42 and 7.58 Mg 
ha-1. These indicated the different soil fertility 
levels, and further affected the growth and 
production of tree species which are important 
factors affecting the different rates of forest 
recovery of the DDF communities.  

-1. Different 
degrees of tree cutting for each species during 
forest concession harvesting in the past were 

making wooden railway sleepers 

especially Teng. Illegal selective cutting of 

for making houses was relevant. Sprouting is 
also an important factor affecting tree densities 
in these communities. The distance of forest 
communities from the villages was also related 

communities.
 Tree cutting in the past, succession, 
sprouting and increasing plant production 

needle-pine were estimated at 21.57, 25.41, 
-1, respectively. 

4.90 Mg ha-1, respectively. The amounts 
were higher in the Teng, Rang and Hieng 

in the DDF varied with locations depending 
upon different forest conditions. 

et al.
that the DDF with dominant Pluang having 

-1

Mg ha-1

DDF with dominant Hiang in the community 

Mg ha-1 -1

-1

-1

found that the pine-DDF with dominant Hiang, 

and 85.2 Mg ha-1

-1, 
respectively. In our study, DDF with dominant 
Teng, Rang, Hiang and Pluang had greatly 

Mg ha-1

Mg ha -1

-1, 

and 194.27 Mg ha -1, respectively.

CONCLUSION

 Conclusions for the assessment of the 

S. obtusa S. siamensis D. 
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D. tuberculatus
Pinus merkusii, pine-DDF 

 2. The forest had suffered from forest 
concession activity in the past where wood 

activities had caused forest degradation and 

adversely affected the local people. 

forest since 1989, and has recovered during 

159 Mg ha-1

 to 79 Mg ha-1. At present, the forest 
communities are recovering and have increasing 
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