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ABSTRACT

This research aimed to monitor the changes in forest dynamics such as species diversity,
density of trees, sapling and seedling stages, tree volume, periodic annual increment (PAI), biomass,
and carbon dioxide absorption in each forest type. Twenty-three concentric sample plots were
established in 2010 for tree census and were measured again in 2020. The four forest types were
classified as mixed deciduous forest (MDF), dry evergreen forest (DEF), dry dipterocarp forest (DDF),
and hill evergreen forest (HEF). The number of plots in each forest type were 17, 3, 2, and 1. The
tree density decreased from 73.04+67.89 tree/rai to 72.77+96.54 tree/rai; sapling decreased from
7.03+12.90 tree/rai to 3.27+1.71 tree/rai and seedling decreased from 17.32+5.39 to 7.93+8.96
tree/rai. The tree volume however increased from 12.28+7.04 to 13.81+6.55 m*/rai. A paired-samples
t-test was used to compare the change in tree volume between the two years and indicated that
the change was non-significant. In terms of stand volume growth, the gross growth increased by
2.92+3.14 m’/rai. The net growth increased by 1.51+4.02 m’/rai. The biomass increased from
10.23+6.45 tons/rai to 13.25+3.36 tons/rai. The periodic annual increment in biomass was
0.308+0.750 tons/rai/year. The total carbon dioxide absorption by each forest type was 3,348,865.83 tC
and carbon dioxide sequestration was 12,279,895.09 tCOzeq. Forest type with the highest carbon
dioxide sequestration potential was found to be mixed deciduous forest followed by dry evergreen

forest, deciduous dipterocarp forest, and hill evergreen forest.
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Figure 1 The location of study area in Lam Nam Nan national park.
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Table 1 Species diversity and plant density in Lam Nam Nan national park.

Year : 2010
Density
Forest ~ Number . . L . - -
type of plot Genus Species Family Diversity = Evenness Richness Tree Sapling Seedling Bamboo Stump

(tree/rai) (tree/rai) (tree/rai) (clump/rai)  (stump/rai)
DEF 3 37 37 17 3.49+1.09  0.93+0.06 8.84+3.21 59.73+75.75 2.67+4.26 11.20+9.73 46.93+58.16 1.60+0.92
DDF 2 33 38 16 2.63+0.08 0.72+0.03  6.80+0.35  184.00+85.98  0.80+1.13  22.40+6.79 0.00 4.80+3.39
MDF 17 63 71 32 352+0.52 0.81+0.10 11.30+1.10  64.85+81.19 7.25+15.35  18.82+18.37 172.24+178.44  12.80+1.40
HEF 1 2 2 2 0.68 0.98 0.34 30.40 28.80 0.00 0.00 0.00
Mean 3.90+0.63 0.82+0.10 16.50+1.61 73.04+67.89 7.03+12.90 17.32+5.39  133.43+88.61 0.83+5.69
Year : 2020

Density

Forest Number . . L . : 3
type of plot Genus Species Family Diversity  Evenness Richness Tree Sapling Seedling Bamboo Stump

(tree/rai) (tree/rai) (tree/rai) (clump/rai)  (stump/rai)
DEF 3 33 34 23 3.33+0.85 0.95+0.04 7.77£1.96 36.80+39.32 5.33+4.03 19.73+9.64 147.20+76.61 0.00
DDF 2 27 31 14 2.73+0.18  0.79+0.10 5.81+0.08 127.20+78.06 1.60+2.26 0.00 42.40+59.96 1.60+1.13
MDF 17 85 110 33 4.05£0.76  0.85+0.23  18.12+1.67  62.12+65.33 3.01+£3.34 7.06+£11.16  182.21+£150.11  27.20+2.99
HEF 1 15 15 13 1.55 0.56 2.95 252.80 4.80 3.20 0.00 0.00
Mean 4.24+0.72 0.84+0.21 22.49+1.57 72.77+96.54  3.27+1.71 7.93+8.96 157.57+24.76  1.25+13.35
P-value 0.36 ™ 0.45™ 0.19" 0.62" 0.38" 0.89" 0.43" 0.59™

Remarks: ™ = non-significant (at a level of 95% confidence interval).

Hill evergreen forest has one plot in the study area.

DEF = dry evergreen forest, DDF = dry dipterocarp forest, MDF = mixed deciduous forest, and HEF = hill evergreen forest.
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Iiifisdudu 1.53 gnuieariams/ls wansvnaey
AsadnnIsUAsuasUsinesld wudn e p-
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98 llunNAISEDR (p=0.05) wagnsiaule
oy 1y FuaaInaun1sn A ulasoae
(gross growth) wagn1stiulaans (net growth) 14
Yoyausu1mslifvaei 1 (volume in 2010) uaz
USuasleaaedl 2 (volume in 2020) Usunsld
A8 (mortality) n1saaiuvesldau (cut) uagld
oudumunaduinugudnaradissoninnndt 4.5
wuRns (ingrowth) wua deaudhiifinsidule
ansasgane UnAuuas Unauiwn Uugyanssu
wazULiass dadu 8.39+15.27, 4.23,
0.35+7.08 wag -0.33+5.59 gnuianiuns/ls
AINEIRU (Table 2) az1iuinnisiiulnandves
Undsdedanduau il esandsauvngefed
Uadeuindounisnuliinaznisanasves
TIUAU FANdInIINaunuvesd saululuy

Ynuganssudwalilifuuasldsuliddvlanie
duladesnindsaudnvindu Welisuiudany
Unduiduanmdenlnsugnudesliiludies
mwuﬁiimmmazﬁmsLﬁu‘lmqw&ﬁwﬁvuhnm
sioanmsiAvlaeds 2.92+3.14 gnuiediums/ls
wazmsiiulagnsiade 1.51:4.02 gnuidriuns/
15 wansanlnosaduuan waneilddulufui
ﬁﬂmﬁﬁhmiLauimqwaﬁumuﬁummﬁmﬁ 1119
Aulaveslifidoudu 0.02+0.02 gnuiadiums/ls
dauusunsldnieniusssuyif 1.41+1.17
gnunertuas/ls wesallsiffisnsimsnegeqnie
fau AaUAY nsgvu (Neolamarckia cadamba
(Roxb.) Bosser) nsevjailu (Mitragyna rotundifolia
(Roxb.) Kuntze) wazdn a1uddy vialddinne
wiandidafulifioni (pioneer species) agitsu
sefusuasinudugs uarlddaiu (native
species) luitufiurauds mndsauthgnnaunuls)
gnsumufiazanunsafuanimldnaiu vinliuad
TassafsuazesdUsznovvesudanssauivi
routsdudeudsty fszvuiFousnilusideusiu
fuenguitfisndusazsndn Wulasadne
winzanlunseedanu (Marod, 2012) 1le97n
fuifvsinandurouiafsmeuasnasallihifa
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Table 2 Volume of gross growth and net growth of trees between 2010 - 2020.

Volume Volume Gross Net
Forest . . Mortality Cut Ingrowth
Type in 2010 in 2020 (m¥/rai) (m¥rai) (m/rai) growth growth

(m*/rai) (m?*/rai) (m>*/rai) (m>/rai)
DEF 13.76+10.91 22.16+25.80 0.42+0.69 0.00 0.01+0.03 8.80+14.86 8.39+15.27
DDF 24.30+5.26 24.01+10.80 2.83+2.27 0.00 0.04+0.05 2.50+3.32 -0.33+£5.59
MDF 10.84+8.37 11.22+49.35 1.49+2.45 0.00 0.03+0.04 1.84+7.85 0.35+7.08
HEF 8.27 12.50 0.34 0.00 0.01 4.57 4.23
Mean 12.28+7.04 13.81+6.55 1.41+1.17 0.00 0.02+0.02 2.92+3.14 1.51+4.02
P-value 0.21™

Remark: ™ = non-significant (at a level of 95% confidence interval) Hill evergreen forest has only one plot in

the study area.
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Table 3 Biomass estimation in each forest type in the Lam Nam Nan national park.

Biomass in 2010 (ton/rai)

Forest type

Stem Branch Leaf Root Total biomass
DEF 7.58+5.30 2.41+1.89 0.18+0.09 2.85+2.68 13.02+9.91
DDF 12.00+3.63 2.47+0.93 0.41+0.08 2.98+0.93 17.86+5.58
MDF 6.19+4.47 1.38+1.08 0.17+0.12 1.55+1.13 9.29+6.77
HEF 1.51 0.45 0.05 0.56 2.57
Mean 6.67+4.32 1.57+0.96 0.19+0.15 1.80+1.15 10.23+6.45

Biomass in 2020 (ton/rai)
Forest type

Stem Branch Leaf Root Total biomass
DEF 10.78+13.52 3.55+4.52 0.21+0.25 4.07+6.72 18.61+25.05
DDF 12.47+1.72 2.70+0.63 0.39+0.03 3.11+0.46 18.67+2.78
MDF 7.67+6.74 1.71+1.52 0.22+0.19 1.92+1.69 11.52+10.15
HEF 9.48 2.59 0.39 3.49 15.95
Mean 8.57+2.03 2.07+0.76 0.24+0.10 2.37+0.91 13.25+3.36
P-value 0.14™ 0.12"™ 0.31™ 0.16™ 0.15™

Remark: " = nonsignificant (at a level of confidence interval of 95%). Hill evergreen forest has one plot in

the study area.

ﬂ’m&lLﬁﬁJWﬂuLﬁgﬂiﬂﬂﬂqU%aﬂuqa%’Jﬂ’]W
siinUnfidanufiuyuedsseaiuves
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UnAese wazUnuganssa dAnvidv 1.328,
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13/ mwddu (Table @) 1 orTouiisuany
\iuyuladsseAuYeIIaTININYY TAY
Wismulade 0.308+0.750 fu/l3/d Hounindany
ﬁﬁzﬂ,uLLanéTqasmﬂﬁyxlmdﬁzwﬁlmﬂwmq‘mmﬂ

Fainauassedun dewvindu 0.773 du/ls/d
(Duangklang et al., 2018) Lo neuasilae
voanssauliludranaseg1aiuladtauasy
Unuganssud oglndsaduund oudsin
W uituunamgneruiinisldusslosiidui ud
nunInTsu Uadnd dewalvilrdanuauysalanas
nanerdulshaduaumglinnufiuyusedues
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angumsuaulneenledanas

Table 4 Periodic annual increment (PAI) in each forest type between 2010 - 2020.

PAI (ton/rai/year)

Forest type
Biomass Carbon stock CO; sequestration
DEF 0.788+1.030 0.371+0.484 1.360+1.775
DDF 0.378+0.166 0.177+0.078 0.649+0.286
MDF 0.155+0.711 0.073+0.334 0.267+1.225
HEF 1.328 0.624 2.288
Mean 0.308+0.750 0.145+0.353 1.292+1.292
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Table 5 Carbon stock and carbon dioxide sequestration in each forest type in 2020.

Density Total
Forest Area Carbon CO; Carbon CO:
type (rai) Stock Sequestration Stock Sequestration
(tC/rai) (tCOzeq/rai) (tO (tCO2eq)

DEF 129,936.16 8.75+£11.78 32.08+43.18 1,136,941.40 4,168,352.01
DDF 48,221.89 8.77+1.31 32.16+4.79 422,905.98 1,550,815.98
MDF 297,835.79 5.41+£4.77 19.84+17.48 1,611,291.62 5,909,062.07
HEF 23,696.91 7.50 27.50 177,726.83 651,665.03
Mean 6.23+1.58 22.84+5.79
Total 499,690.75 3,348,865.83 12,279,895.09
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