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ABSTRACT

The soil properties and carbon sequestration were assessed in forest restoration aged 8 years in Ban Boon
Jam, Nam Lao sub-district, Rong Kwang district, Phrae province, Thailand. The relationship was studied between
soil factors and the appearance of varieties of plant. Data were collected from the topsoil at a depth of 0-5 cm
and from the subsoil at a depth of 20-25 cm in restored forest, remnant forest, and agricultural areas. Soil samples
were collected from 3 sites in each area based on a plot size of 40x40 m. Components of types of plant were
collected from 5 plots in the forest restoration and from 3 plots in the remnant forest to assess carbon
sequestration in plants in the areas.

The study results revealed that the surface soil pH in the remnant forest was neutral (6.77). The cation
exchange capacity in the remnant forest was the highest (12.5 milliequivalents/100 g) and the organic matter
contents in the remnant forest and restored forest were higher than in the agricultural area (6.65, 5.47, and 5.02%,
respectively). Macronutrients and micronutrients in the remnant forest were highest. The chemical properties of
the subsurface soil and surface soil were not much different; specifically, there were no significant differences in
the physical soil properties at the 95% level. The assessment in the restored forest indicated there were 216.45
t/ha of biomass that sequestered 101.72 t/ha of carbon. The remnant forest had 406.78 t/ha of biomass, with an
associated carbon sequestration of 191.17 t/ha. Compared to other areas, the amount of carbon sequestered
depended on the number and size of trees. In addition, the soil in the restored forest tended to be more fertile.
The data obtained could be used in guidelines for managing reforested areas and on the appropriate use of these

areas to increase carbon sequestration efficiency in the future.
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Table 1 Land use and information of Boon Chaem Village, Nam Lao sub-district, Rong Kwang district, Phrae province

Land use No. sites Years Of cropping Altitude (m) Area (ha)
Forest restoration 5 8 235 0.80
Remnant forest 3 237 1.60
Agriculture** 1 20-30 234 2.08
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Figure 1 Study area in forest restoration (FLR), remnant forest (RF), and agriculture (AG).
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Table 2 Soil properties under various land uses

Remnant Forest
Soil property Agriculture P-value
forest restoration

Surface soil (0-5 cm)

1. pH 6.77 b 6.01 a 6.37 ab 0.099™
2.Cation Exchange Capacity (CEC)
(meq/1000 125 b 9.6 a 11.6 b 0.016*
3.0rganic Matter (OM) (%) 6.65 ¢ 547 b 2.95a 0.000***
4. Available Phosphorus (P) (mg/kg) 17.27 b 0.97 a 0.76 a 0.003**
5.Exchangeable Potassium (K) (mg/kg) 91.86 83.47 74.5 0.377™
6.Exchangeable Calcium (Ca) (mg/kg) 229292 b 1396.25 a 1610.56 a 0.010*
7.Exchangeable Magnesium (Mg) (mg/kg) 265.94 b 172.70 a 190.81 a 0.035*
8.Sand (%) 59.12 ¢ 4272 b 3752 a 0.003**
9.5ilt (%) 14.2 a 238Db 21.4 ab 0.083™
10.Clay (%) 26.68 a 3348 b 41.08 b 0.007**
11.Soil hardness' 13.67 a 1744 b 15.67 b 0.007*
12.50il moisture” (%) 10.22 10.33 10.33 0.770™
Subsurface soil (20-25 cm)
1. pH 6.70 6.27 6.44 0.483™
2.Cation Exchange Capacity (CEC) s
(meq/1009 11.56 b 9.65 a 10.48 a 0.055
3.0rganic Matter (OM) (%) 5.15 4.86 2.59 0.227™
4 Available Phosphorus (P) (mg/kg) 13.73 0.82 0.88 0.108™
5.Exchangeable Potassium (K) (mg/kg) 76.3 69.34 68.41 0.402"
6.Exchangeable Calcium (Ca) (mg/kg) 2116.86 b 1343.81 a 1700.56 a 0.010**
7.Exchangeable Magnesium (Mg) (mg/kg) 256.79 b 158.51 a 203.20 a 0.020%
8.Sand (%) 572 b 40.32 b 38.32 a 0.101™
9.5ilt (%) 14.2 a 25b 21b 0.014*
10.Clay (%) 28.28 a 34.68 b 40.68 b 0.007*
11.Soil hardness' 16.78 15.78 15.00 0.414™
12.S0il moisture” (%) 10.56 b 10.11 a 10.33 ab 0.075™

Remarks: Values in same row followed by different lowercase letters are significantly different at P < 0.05 (Duncan’s
multiple comparison test) Analysis in the laboratory of the Product Quality and Standards Inspection
Service Institute Princess Sirindhorn Building Maejo University, Chiang Mai province. Treatments marked
with different lowercase letters are significantly different, where * = significant at 0.05 level (p<0.05), **
= highly significant at 0.01 level (p<0.01), *** = very highly significant at 0.001 level (p<0.001), and ns =
not significant at 0.05 level (p>0.05).
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U%uﬁmmiﬁ’nLﬁumé'uauluﬁluﬁﬂﬂﬁuw” wag
wegaul

mnms‘dizLﬁuma%amwmaqﬁuﬁﬂwﬁuw‘j WU
WI@TINNT (total biomass) vosnssaldvnyia de
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asAniuasueuluiadinim Wiy 16.27 fuaiiueu
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T Tvgy windu 34.24 durels (214.00 dusaLennig)
Yiurunisiniiuais ueululdng vindyu 16.09
fuasusumels (100.58 AUAISUBUADLENATS) LAY
arusanaduairsveulasanlasd tnidy 59.01
suasueulaeenlannals (368.80 Auasusulneenlen
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21433 (Samanea saman) Wany (Albizia lebbeck) azna
(Parkia speciosa) sz (Pithecellobium dulce) A1
WU 3.24, 1.55, 1.29, 1.25 wag 1.25 dua1suaunols
AINaNRU (20.25, 9.69, 8.06, 7.81 Lay 7.81 AuAISUDU
sotanas) lugnldfintadaninsiu windu 0.0162
flusels (0.101 furonans) Usunanisiniiuansueuly
anlal winiu 0.0076 duAsuausials (0.047 duAisueu
Aolanng) uazaunsagaduaisueulaeenled windu
0.0277 srua1suaulaeanlanmals (0.173 duA1sUBU
Tpeenlesnonns) Wefiarsandusevidanu 5 sy
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brandisiana) \ff auas (Dalbergia dongnaiensis) % 8
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0.0029, 0.0016, 0.0010, 0.0009 kag 0.0004 fuasuau
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FOLENANST) ANNAIRU WATUIATININTINVRILH WAy
0.376 sumals (2.35 dusaienaid) USurunisiniiy
Arsvaulule i 0.177 dumisuounels (1.10
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(Table 3) i aiUSsuifiouiiufivailuy wuirnfioglu
sgriensitufainasidadennaiuiiniusgaseLios
F s muanenszuaunisil usamusssu Al uls
wigAvladuazilvuiaian dewavinldunadaninuay
USuraa1g uoudA1s1naa (Srethasirote et al., 2011)
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21.42 ¢runols so3a3u1 lawn 08519 (Peltophorum
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aUfa (Eucalyptus camaldulensis) AU 8.41, 4.04,
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5 drduusnfidnsdniiuaisuveulduniian laun was
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guAU W (Oroxylum indlicum) & e (Vitex canescens)
U@ (Antidesma sootepense) HAMYINAY 0.00181,
0.0013, 0.0009, 0.0008 #az 0.0007 AuA1ISUBUABLS
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fnadnuganssaiifusuiunsinfiuaisveuriafu
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nsiniuasusulumadinnaesliilug windu 7.45
fuAsuaumsls (Maosew et al., 2019)
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G?J'meiuﬁuﬁﬂﬁﬁuwu uagudautn

NN AIRUFIRUT VAU RUINITAANE LD
U9386875 Detrended correspondence analysis (DCA)
WUTIAT eigenvalue UUWNUT 1 (axis 1) wazwAuT 2
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(SHSI) 1Husf TuvaziingoutngnimunfoaudAnumg
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UsgleadnanmsasqAulauesiiy (Massaccesi et al., 2020)
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Table 3 Biomass and carbon stock in restored forest and remnant forest

Biomass
Total Bio- Carbon Carbon
Community ABG (t/rai) Total Bio- Cco, co,
BLG Root mass stock stock
characters ABG mass (t/rai) (tCO,/rai)  (tCO,/ha)
Stem Branch Leaf (t/rai) (t/ha) (tC/rai) (tC/ha)
Total
Forest Restoration Tree 22.07 4.04 0.85 26.96 7.28 34.24 214.00 16.09 100.58 59.01 368.80
Sapling 0.0109 0.0013 0.000436 0.01 0.0033 0.0162 0.101 0.0076 0.047 0.0277 0.173
Bamboo 0.376 2.35 0.177 1.10 0.65 4.05
Remnant forest Tree 41.04 8.66 1.39 51.09 13.79 64.88 405.50 30.49 190.58 111.81 698.81
Sapling 0.0111 0.0012 0.000441 0.01 0.0035 0.0163 0.102 0.0076 0.048 0.0280 0.175
Bamboo 0.189 1.18 0.089 0.55 0.33 2.03

Remarks: AGB = above ground biomass and BLG= below ground biomass.
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