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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
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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

34



MnsenveinmInenthldisiedne 3 1): 28-37 2562)

o 1 = [ < s

dusuismamssnnuaisueulumn
A =y Y Y 14 4
W 103 w.f. 2560 MDD 3.46 AUAITVOUATAUAS

' o I s A o
Tagwuluaiuly 2.58 AuaIsUBUABALAT NI 0.52 AU
MSVOUABIUAT ADN 0.24 AUAIVOUATNUAS LAZHA

< o o S R A y 9
HAZINAA 0.12 AUAISTUDUATALAS FITANWTUTY

o Ay ¥ a s 1] Aa wa

yoea1svoun lannnisaasizionndeslfianms
Tudruvealy Sosaz 48.00 N Fo8az 48.00 AvN F08

3 v A
A% 45.40 LATNALAZINARA S088E 46.60 (Table 4) 13
= a o <3 I g’/ [ (=Y
Anw1Suansnamnuasveulune 3 @ nung

= @ <3 @

USuamsinfuaIsUou 81.22 AuAISUBUATALAT
o [ a o [ I 4
dmsvdSuamsgagunanisuoulaoonlea
nuNTANuaINITalunIsgady 297.82 U

I'd I'd 4
msveulaeenludianuas (Table 6)

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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