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ABSTRACT

The objectives of this study were to assess plant species diversity and carbon biomass
stocks in ecosystems of dry dipterocarp forest (DDF) with annual fire and without fire
for at least 10 years at Intakin Silvicultural Research Station, Chiang Mai province. Plant
communities were assessed using frequency, density, dominance and important value index
and species diversity index was measured using the Shannon-Wiener function (Krebs,
1985). Aboveground biomass was analyzed using Ogino et al. (1967), biomass of roots
using Ogawa et al. (1965), and carbon stocks using Tsutsumi et al. (1983). In total, 42
tree species in 36 genera and 22 families were observed in DDF with annual fire. The
most dominant tree species was Dipterocarpus tuberculatus, followed by Shorea obtusa,
Gluta usitata, D. obtusifolius, Aporusa villosa and Canarium subulatum, respectively. The
Shannon-Wiener index of species diversity in DDF with annual fire was 3.24. In DDF
without fire, 46 species (38 genera and 25 families) were recorded. D. tuberculatus had
the highest importance, followed by S. obtusa, G. usitata, A. villosa and C. subulatum,
respectively. The Shannon-Wiener index of species diversity was 3.20. The total biomass
of DDF with annual fire was 106.6 Mg ha’!, separated into stem, branch, leaf and root
biomass of 68.6, 22.9, 1.9 and 13.1 Mg ha’!, respectively. The total carbon biomass was
52.6 Mg ha'! composed of stem, branch, leaf and root biomass of 34.3, 11.1, 0.9 and
6.3 Mg ha', respectively. The total biomass in DDF without fire was 128.3 Mg ha’,
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composed of stem, branch, leaf, and root biomass of 82.1, 29.3, 2.0 and 15.0 Mg ha’,
respectively. The total carbon biomass was 63.4 Mg ha' which accumulated in the stem,
branch, leaf, and root biomass at 41.0, 14.2, 1.0 and 7.2 Mg ha’, respectively. Plant
growth was interrupted by forest fire, so more big trees (girth > 100 cm) were found in
DDF without fire than in DDF with annual fire. As a result, biomass and carbon storage
in DDF without fire were higher than in DDF with annual fire. Thus, forest fire control
could be a tool to increase carbon stocks in DDF.

Keywords: dry dipterocarp forest, forest fire, plant species diversity, carbon stocks
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Figure 1 Location of study area.
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Table 1 Forest biomass and carbon biomass stocks in dry dipterocarp forests with and without fire.

With fire Without fire
Plot1 Plot2 Total Plot 1 Plot2 Total
1 Number of species 35 29 42 37 36 46
2 Number of genus 31 27 36 33 32 38
3 Number of families 18 18 22 21 21 25
Plot1 Plot2 Average Plot1 Plot2  Average
4 Basal area (m’/ha) 2232 19.34 20.83 22.85 23.84 23.34
5 Frequency (%)
1) Dipterocarpus tuberculatus 100 97 - 99 99 -
2) Shorea obtusa 89 84 - 60 97 -
3) Gluta usitata 85 74 - 73 66 -
4) Aporusa villosa 72 84 - 68 84 -
5) Canarium subulatum 63 26 - 82 70 -
6) Dipterocarpus obtusifolius 2 64 - - 22 -
6 Dominance (%)
1) Dipterocarpus tuberculatus 52.77 3593 4495 63.45 54.03 58.64
2) Shorea obtusa 16.9 8.9 13.19 9.75 17.72 13.82
3) Gluta usitata 13.45 11.36 12.48 10.22  11.2 10.72
4) Aporusa villosa 4.84 6.14 5.45 3.06 5.32 4.21
5) Canarium subulatum 4.73 1.92 3.43 545  3.59 4.5
6) Dipterocarpus obtusifolius 0.43  28.78 13.58 - 4.65 2.38
7 Density (individual/ha) 1878 1775 1827 1729 1888 1 809
1) gbh <50 cm 1584 1474 1529 1428 1573 1 501
2) gbh 50-100 cm 269 286 277.5 263 277 270
3) gbh 100-150 cm 22 15 18.5 33 33 33
4) gbh 150-200 cm 3 0 1.5 4 5 4.5
5) gbh 200-250 cm 0 0 0 1 0 0.5
8 IVI (%)
1) Dipterocarpus tuberculatus 3248 25.94 36.44 37.37 33.36 45.15
2) Shorea obtusa 16.76  15.26 17.38 9.87 22.67 18.36
3) Gluta usitata 12.96 10.7 11.62 9.52  9.56 8.86
4) Aporusa villosa 85 11.96 9.14 7.07 10.76 7.37
5) Canarium subulatum 6.45 2.68 3.53 8.9 7.67 6.47
6) Dipterocarpus obtusifolius 027 17.26 9.8 - 372 1.88
9 Seedlings (individual/ha) 1 894 868 1381 1656 1199 1428
10 Shannon-Wiener index of species 3.22 3.02 3.24 342 2.77 3.20
11 Forest biomass (Mg ha™) 119.4 93.7 106.6 130.8 125.8 128.3
1) Ws 76.8 60.5 68.6 83.5 80.6 82.1
2) Wp 26.1 19.7 22.9 30.3 282 29.3
3) WL 2.1 1.8 1.9 1.9 2.1 2.0
4) Wr 14.5 11.7 13.1 15.0 149 15.0
12 Biomass carbon stocks (Mg ha™) 59.0 46.3 52.6 64.6 62.1 63.4
1) Cs 38.3 30.2 343 41.7 40.2 41.0
2)Cp 12.7 9.6 11.1 14.8 137 14.2
3)CL 1.0 0.9 0.9 0.9 1.0 1.0

4) Cr 7.0 5.6 6.3 7.2 7.2 7.2
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Figure 2 Species richness in dry dipterocarp forest with and without fire.
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With fire

Canarium subulatum, 510

Strychnos nux-vomica,
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Gluta usitata,

\ Shorea obtusa,
394

Aporusa villosa,
235

Dipterocarpus tuberculatus,

Without fire
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Figure 3 Plant density in dry dipterocarp forest with and without fire.
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Figure 4 Relative dominance in dry dipterocarp forest with and without fire.
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Figure 5 Important value index of plants in dry dipterocarp forest with and without fire.
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Figure 6 Size class distribution of plants in dry dipterocarp forest with and without fire.

= ¥y & A o oA
HaMIANEIAA AL FaRUTNUY

I 4 o Y [ =
Wueentlszneunazanyauy 1n598319v0 9 IANNY
aaoadugduuunsauTanazn1snsza199ea
Usznsvoanssalusoani Iviwas i1
P hinanarenu esnndmsniuauldihlu
VSnamInaies 103 msnlasuuilasvesdnuivy
=K o [ Y I 1 o 1 <3 E
veds hidsing Ivtuauda od19lsnam wisa il
U 3 o A U= dy ~ Y o o Y
Tutludsssinauau lihvnanuiviaaddu

v Y
wnn Nt and Itdevwdulszd Tasth

defad il mudu it vnaduseaudioten
Tan1 100 wuALAs (38 Auaolanias) ¥INAN
ﬂw@ﬁqﬁﬁ"lﬂ‘lwﬁ'nﬂﬂ (20 Audolanta3) (Table 1)
c’?aﬁaﬂﬂé’mﬁumsﬁﬂmmai U32A09 (2506) LAz
andng (2523) fmuhludiudnna lldulses
auliziau e wuRertumsanyivesgiyan
(2532) wuhihifessiifimatloaiulailign lnl lud
Funmdadedu 4 1 duldimaduTamadurim
Auinaaifissoninde 0.44 wudmasaed Tuvue



N5NFIUMEAT 31 3) : 1-14 (2555) 11

fudaei W nnilRademudunm 43 §u'ls
= 4

umimuTm/lNgﬁumﬂuﬂﬂamwmaﬂmaﬂ 0.24
CFUANATADL

PuaesaiignInludnng 3 agild
o a 2 1 Y £ Y 9
uuwtialsl anuvuivveaduliiuaznda 1d

aAad (Sukwong and Dhamamtayakul 1977, ﬁﬂﬂlﬂﬂ
2532) Famsanadaimus vt liveathidss
A @6 wiia) mnnthidedaid ik
Fetudulszi @2 wiia) uaznd1flutludess
Alih (1,428 dugeianuad) wnndess

Anlih (1,381 dudeanuas) uaanurLLLY
Auluthdasefitvih  (1.827 Audesnuad)
aduwuIAn s nai Wi TWihdnties (1.809 du
doanuad) tieanniimsuanyionnaeiaudign
Tl lw i Idanumuusuveadu lfvuiadn
@AEUTEUNAINT 100 UALAT $1UI
1.807 dusdotanuas) Tannndtludedei i ik
(1,771 duavtanuas) (Table 1) mytleanulnih
filsz Tomnilugmmssamsihifeds Taosgondiy

amuvuiuvesdu i i nunnnsvesyiiaiug

With fire

Other, 6.0 Mg ha™!
Aporusa villosa,

32Mgha’
Dipterocarpus obtusifolius,
32Mgha’
Canarium subulatum,
11.2 Mg ha™

Gluta usitata,
11.7 Mg ha™

55.1 Mg ha'!
Shorea obtusa,

16.2 Mg ha''

Dipterocarpus obtusifolius,

Canarium subulatum,

Shorea obtusa,
14.2 Mg ha'

Dipterocampus tuberculatus

{ o s
wazmlasunlasindnvaivea lidudy (Kanta
Kafle, 1996)

waramnihlsl

Thidesait Tihtiuagnmih s 106.6
Fudetanuas uonunadinwgdu ta lu uay
50 68.6,22.9, 1.9 1A 13.1 AuasIanuas auddy
wu'lfnadmsazauuiadinminniigadesas
51.7 (5.1 dudnianuas) Te9adande 13 $nlug)
Nz Foe uazmenas Mz nm
16.2,11.7,11.2,3.2 1182 3.2 fuaoianias ausau

dthidedait it fuadannih'ls
1283 dudoenuad uenifhnnaiamsidu e lu
UALIIM 82.1, 29.3, 2.0 Ay 15.0 dudeianuas
Ay Taoit ldwardimsazauuiatimnun
ﬁqﬂﬁﬁaﬂaz 67.4 (86.5 FuABIENLAST) T099UN
fo 1fe $nlng yziiy 1fios uazmileanans i
MIALAUNIATINN 14.2, 12.0, 4.4, 3.4 118L 2.6
fudeanuas audey (Figure 7)

Without fire

Aporusa villosa,
2.6 Mg ha'!

Other, 5.3 Mg ha'

3.4 Mg ha'!

4.4 Mg ha”!
Gluta usitata,
12.0 Mg ha'

Dipterocarpus tuberculatus,
86.5 Mg ha'

Figure 7 Size class distribution of plants in dry dipterocarp forest with and without fire.
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Figure 8 Biomass carbon stocks in dry dipterocarp forest with and without fire.
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