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Dynamics of Plant Community and Carbon Storage in Pine — Deciduous Dipterocarp Forest

in Queen Sirikit Botanic Garden, Chiang Mai Province, Thailand
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ABSTRACT

Queen Sirikit Botanic Garden is situated in Chiang Mai Province, Thailand, abundant with tropical plant
communities. This study aims to monitor the structure of plant community and the carbon storage in the biomass of Pine-
Deciduous Dipterocarp forest (1,040 m. a.s.l.) in the botanic garden. A 100 x 100 m2 permanent plot was established and
monitored in 2012 and 2017. The height of plant which had perimeters greater than 14 cm, were measured. After five years
of observations, in 2017, an additional species was found, the tree density increased from 398 to 423, the total stem basal
area increased from 22.35 to 23.87 and the Shannon-Wiener index increased from 3.06 to 3.08 The average increment rate,
ingrowth rate and mortality rate were 5.75 % (1.15 % per year), 9.80 % and 3.52 %, respectively. Total carbon storage in
the forest in 2017 was 77.76 ton C/ha which most of them were kept in plant biomass. Additionally, only 3.46 ton carbon
was kept in litter fall. The carbon storage was increased from 68.61 ton C/ha in 2010. The increase rate of carbon storage
is lower than expected due to the disturbance of forest fires and human activities.

Keywords: biomass, litter fall, increment rate, ingrowth rate, mortality rate
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Table 1 Quantitative characteristics of tree in Pine -

deciduous dipterocarp forest

Quantitative characteristic 2012 2017
Species 39 40
Families 18 19
Density (individual/ha) 398 423
Basal area (m°) 22.35 23.87
Shannon-Wiener Index 3.06 3.08

1.3 aartianud1agyneing VD) Wy
3‘/ ~ = Yo Ao [ [
naludl w.et. 2555 uay 2560 Inssa 1A wdl 5 Sud
A o Y o . . . '
usnmdlouny 1Aun 53 (S. siamensis Miq.) novigy (C.
argyrophylla King ex Hook. f.) 11 o9 (Dipterocarpus
obtusifolius Teijsm. ex Miq) ¥ U1 1y (Pinus kesiya
Royle ex Gordon.) it 8 ¢ ADWAH 4 (Lithocarpus
polystachyus (Wall. ex A. DC.) Rehder)
1.4 MABUAINHAINYUA Shannon-Wiener
A a A 2 g 9
Index 1usev 5 3 AMnnuvansHanuIvantios
A = =S 1 o o v A
Ao Tud) w.a. 2555 BAUMnv 3.06 dm5U W.A. 2560
A1 3.08 ¥aUANVMAINBHAT 0831518911V
Ea v
Khamyong and Manajuti.(1997) nadanuini liwada
=1 I Y 1 A o W 12
waztieuiluldiau Ao 3.70 way 3.67 muddy uadl
aNnunaInva1elndifoany Nuipakdee (1992) Tunn
sgauANge 1&un 900,700, 1,000 Az 800 1NAS
¥ T %
WMHBTLAUNINIA NNV 3.07, 3.06, 2.95 LAY 2.74
AUAIAY
[ S o
2. wadatludeS ey
4 a o 1< T v
Weninsawainluaesanaueau 91nA19aI
Y v
M3A1e 6A3 13 Tt udn waganumnyuvoau I
Tue195zez7a1 5 3 WuNNTIUIUAUAIY 14 AU
Ea
n3z1eag lunniemuduseuluiieton Tagnuun

A Y 9 YA A o ¥
VlfmGlunﬂumamu]lummmmamu 50-100

32

9
uAINAs (30002 35.71 YOITIUIUAUNINNA)
5090911 1aun YU AU 30-50, 14-30 Uaz > 100
IHURALNAT HTBIMINUT0BAY 28.57, 21.43 UAZ 14.29

° v 3 o w ay oy Yl 9
Yot udunInua a ey waziidu linTadw
2 9 2 A o ¥ a Y
T 39 AU FIWUYUIAEIAY 14-30 15UAINAT F08AZ
100 (Table 2) Taoiionsinsaieiooay 3.52 uazl

2 s ]
8035103 Iadususesay 9.80 sauNITANUNLY

9 1 4 a2 Y
muduiuguanan luszezinal s 1 Jovas 5.75
nazlinnuiuyuwnaesel Sesaz 1.15 ugasn
Y Y o a a A 2 =)
dulitisasimansyauTamasiosay 1.15 aoll 910

<3 1 U [
asruiuldnauliarearuIvaiiuduldvuia
aoudelug 1esninTawazduldlaomwizau

' v
awly ereiensll 14z o

3. MITASANNIATIMNHALANYNINAITANIAD
d = U & U
msvaululaFmmiufaTwanay
3.1 MTALAUNIATINN
Y Y
msanunsad Tdammsanuivrasininihld Tu 3
1 9 ' = A zi‘ a = ya
a1 14un yraFInwmManuaY NIaFInINldan
= = [ a A a2 =
wazinsane luarvvessnnmnanyulud) w.ea.
2560 WU 113l w.a. 2555 TUSamiaInmmile
j‘ a Yya f,', o o =
NuUAY tazlaaunaug 138.59 ausanuas uazluil
WA 2560 TUIDTINN 157.06 AUATOUAT WUNTNT
F v v
azauas WU AU Y 18.47 AUAINLAT
a I @ [
Aatlu 3.69 dunanuas Al Taswuadulrazininlu
' 13 Y
AuveIady na U ags AN 13.30, 3.63, 0.17
Hay 1.38 AUAINUAS AINEIA (Table 3) yuzNuIa
= A =) =)
Famwannwy 1wl w.a. 2560 wuNUTHIW 32.99
dunanuas Taewuludiuly 5.38 dunanuas na 1.08
o o 3
FUAFAAST ADN 0.53 AUAINLAS LazHaLAZINAA
0.26 dU/1anuA3 (Table4) Fa1Suras1ndiylu
= g‘/ gd a 1 a A
AMsanwIns NS IauInnIlS e nes Ty
NIULUMIBIALAINTEIIY (Sontaya ef al., 2004) 11
Yuuganssalgugl Yuuganssamaegil Thavan

a a [ Y

Ugugil nazihauinaegl 1M1 7.992, 7.658,

Q

14 o

k4
8.623 11A¥ 10.835 AU/LFNLUAT AINA1AD uas‘ﬂmu%u



ysnseiingInenihldidiodlne 3 (1): 28-37 2562)

Tuthyururuesdv (Kiriratnikom ef al., 2016) 1M1
@ 14 3’, d” = A A 1 19
10.18 AUABNLAT NIUUTIUBINNBNLANAAY 019
[H10AUIINTNINUIAZDUNUANAIINY TagIANIE
A A A A A =
anngiiema uazyianyniliing efnyiuia
Y
o U 1w 1 3 o
F0INN4Q 3 @au nuNdeantdaTiwavauiuia
FININTIN 190.05 FUATAUAS
o o <3 o o
3.2 ANEAMATANINUAITUBULAZNITYATY
9] 14 o
maasueu laeen luea
=y A A Ao d
1) w.et. 2555 NS veunsnduluwIa
= A dy a ya g}z @
Fimwntdonuauuazldaunavive 68.61 U
o 14 = =
asusuaanuas uazlull w.a. 2560 Unsaz AN
14 = @ 14 14
15U U TUNIAFININ 77.76 AUATUBU/ALTAUAT
v Y
NUNUMITLAUNIATIMWADUVY 9.15 AUAIT UOU/
d a I @ 4 d A
w@nuas Aatlu 0.76 AU UOU/AENAT/A) (Table 5)
X A A 14 = U 1]
FanUSuansveuluwiadinmunninuasnun
v @ < 1 ] %’ A w % ~
Wugdadtuinn® Janias1vy3 (Phetchaburi
National Park Research and Innovation Center, 2017)
I a
uamuqmm”lﬁ'ﬂmmﬂuwu (Patchanida, 2011)
IR 44.50 LA 23.78 AUAISUDUATALAT 15109910
v Yt = y 2 ~ T 1 o q ¥
au linulumsfnensaiionnlivuialugina vild

= = é’ Y
NﬂJ’JﬁG]f’Jﬂ”IWN”IﬂsUuﬂﬁJhlﬂﬂ’Jﬂ

33



NnsanvseinmInenthlditiedlne 3 1): 28-37 2562)

Table 2 Number of tree of dead and ingrowth with different girth breast height (GBH) classes in Pine - deciduous

dipterocarp forest in 2017.

GBH (cm) 14-30 30-50 50-100 >100 Total
Dead 3(21.43%) 4(28.57%)  5(35.71%) 2 (14.29%) 14 (100%)
Ingrowth 39(100%) O 0 0 39 (100%)

Table 3 Biomass in the part of tree in Pine - deciduous dipterocarp forest

Biomass (ton/hectare)

year

stem branch leaf root total
2012 99.48 23.70 237 13.03 138.59
2017 112.78 27.33 2.54 14.41 157.06
Change +13.30 +3.63 +0.17 +1.38 +18.47

Table 4 Carbon storage in the part of litter in Pine - deciduous dipterocarp forest in 2017

Part of litter Biomass Carbon concentrate Carbon storage
(ton/ha) (%) (tCarbon/ha)

Leaf 5.38 48.00 2.58

Branch 1.08 48.00 0.52

Flower 0.53 45.40 0.24

Fruit and seed 0.26 46.60 0.12

Total 32.99 - 3.46

Table 5 Carbon storage in the part of tree in Pine - deciduous dipterocarp forest

Carbon storage (ton/hectare)

year

stem branch leaf root total
2012 49.64 11.54 1.14 6.28 68.61
2017 56.28 13.31 1.23 6.94 77.76
Change + 6.64 +1.77 +0.09 +0.66 +9.15
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Table 6 Carbon storage and CO, absorption in Pine -

deciduous dipterocarp forest in 2017

Biomass Carbon Co,
(ton/ha)  storage absorption
(tCarbon/ha) (tCO,/ha)
Aboveground 142.65 70.82 259.67
Belowground 14.41 6.94 25.45
Litter 32.99 3.46 12.70
Total 190.05 81.22 297.82
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