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Tree Functional Characteristics and Microenvironment Factors Affecting Litter Production and
Litter Accumulation in Dry Evergreen Forest in Sakaerat Environment Research Station,

Nakhon Ratchasima Province

Panida Kachina
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ABSTRACT

The litter dynamics as litter production and litter accumulation are particularly important in the
nutrient allocation of forest ecosystems to the soil, where vegetation depends on turned-over nutrients
from the plant detritus. Recently, the disturbances such as logging, or land-use change can change
microenvironmental which influences on the ecosystem functions. To detect how changing litter dynamics
by functional traits and microenvironment during the succession, we investigated the microenvironment
variables and functional compositions of tree communities that affect litter production, litter accumulation
and decay efficiency in Dry Evergreen Forests (DEF) at Sakaerat Environmental Station. The litter
collecting traps and litter accumulation frames were set up in each plot. Monthly litter production showed
a similar pattern between old-growth and secondary forests with a prominent peak during January (dry
season). The annual litter production and accumulation were affected by month and interaction between
month and successional stage. Litter production and decomposition were affected by microenvironment
(as soil moisture, air temperature, and canopy openness) while litter accumulation was affected by litter
quality as lignin. In addition, in old growth of DEF had higher remain nutrients than the secondary
growth. This knowledge can be applied as nutrient supporting management on forest restoration in other

disturbed areas.

Keyword: litter production, litter accumulation, functional traits, microenvironments, dry evergreen forest

: Department of Highland Agriculture and Natural Resources Faculty of Agriculture, Chiang Mai University,
Chiang Mai Province, Thailand 50200
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Figure 1 Quantitative values in old growth (O) and secondary forest (S) of DEF; a) total basal area of

trees (the log,-transformed values), b) number of trees and ¢) number of species.
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Figure 2 Mean monthly litter production (a) and mean monthly litter accumulation (b) in old-growth (O),

which was presented by a circle ( ® ), secondary (S), which was presented by a triangle ( A ), and dash

line presented rainfall amount.
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Figure 3 All litter amount (a), litter accumulation (b) and actual decay (C) in old growth (O) and

secondary forests (S) of DEF.
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Tree Species Diversity and Environmental Factors Affecting Distribution in Ban Mae Chiang Rai
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ABSTRACT

This study aims to assess the impact of environmental factors on tree species and biodiversity in
the Ban Mae Chiang Rai Lum Community Forest in Lampang Province. Twenty-five, 40 x 40 m (0.16 ha)
sample plots were established and analyzed to project the biodiversity of the total 3,925 ha area. The
ecological gradient of vegetation was evaluated through a Canonical Correspondence Analysis (CCA) and
then used to examine the environmental factors that impacted tree species composition and distribution.
The results show that the Shannon-Wiener Index of the community forest was 2.491 + 0.281,
encompassing 197 species, 144 genera and 62 plant families. The cluster analysis classified the forest
communities into three stands; Shorea obstusa-Sindora siamensis stand, Shorea siamensis-Shorea obtusa
stand, and mixed deciduous stand. The CCA ordination identified that elevation, distance to streams, soil
moisture, organic matter, and distance to communities were the most impactful factors on species
composition and distribution. Therefore, increasing soil moisture, protecting from forest fires and
selecting relevant species to restore the forest ecosystem are important strategies for community forest
management. Furthermore, the utilization of forest resources by the community should be regulated and

monitored for sustainability.

Keyword: tree species diversity, deciduous forest, environmental factors, community forest management
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Figure 1 Classification of the 25 sample plots in deciduous forests of the Ban Mae Chiang Rai Lum

Community Forest, Northern Thailand

Table 1 Five dominant tree species in each stand based on importance value index (IVI)

Stand Species RD RF RD, IVI
SOS  Shorea obtusa 18.83 1491 26.67  60.41
Sindora siamensis 16.20 6.466. 1442  37.08
Xylia xylocarpa 12.04 13.77 10.60 36.42
Canarium subulatum 2972 4.653. 11.04 18.67
Ellipanthus tomentosus 6.36  7.803 2.06 16.22
SSS Shorea siamensis 20.01 12.52 2271 55.25
Shorea obtusa 1043  9.771 16.14  36.34
Xylia xylocarpa var. kerrii 6.328 7.207. 4.441 17.97
Terminalia mucronata 6.485 5.595. 4.766. 16.83
Dipterocarpus tuberculatus 4165 3.796. 6.803. 14.76
MDS  Millettia leucantha 1144 6.236. 7.537. 25.20
Lagerstroemia duperreana 7.247  6.236. 8.238. 21.70
Millettia brandisiana 7.888 5.976. 7.637. 21.48
Antidesma sootepense 10.17 5.715. 2.522. 18.40
Pterocarpus macrocarpus 2.802 4.164. 7.577. 14.52
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Table 2 Species diversity indices in each forest stand

Type Stand H'
Tree SOS 2.351 £0.269
SSS 2.568 £0.274
MDS 2.682 +£0.161
Average 2.491 +0.281
Sapling SOS 2.242 +£0.334
SSS 2.337 +0.335
MDS 2.033+£0.234
Average 2.251+£0.327
Seedling SOS 2.491+0.359
SSS 2.462 +0.461
MDS 2.184 +£0.553
Average 2.442 £0.434
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Figure 2 The relationship between stand distribution (A) and the environmental factors; elevation (EL),

distance to streams (DS), soil moisture (SM), organic matter (OM), and distance to communities (DC).
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ABSTRACT

The study aimed to studying social and economic of local community, forest resources utilization and
assessing value of provisioning ecosystem services of Klong Thadee Sub-basin. Data was collected through
interview with 320 sample households in 5 villages of Kamlone sub-district, Lan Saka District, Nakhon Si
Thammarat Province. The data was analyzed using descriptive statistic and the calculation of grand total
provisioning ecosystem services of watershed area. The results revealed that majority of sample group was
female (52.19%), mostly of them having primary level of education, the majority of occupation was fruit orchard
with average annual household income of 403,081.08 baht/household/year. There were five categories of
resource uses including food, fuel-wood, medicinal plants, materials and fibers, and water. The grand total
provisioning ecosystem services was at 736,905,957.72 baht/year comprising 731,899,488.19 baht for food,
305,594 baht for fuel-wood, 634,390.16 baht for herbal medicine, 1,912,915.25 baht for materials and fibers, and
2,153,570.12 baht for water utilization, respectively. The sample group was mostly agreed with the measure of
resource rehabilitation, conservation and utilization. However, the government agency should define clear forest
and resource utilization zone and also define the roles of community in resource utilization. In addition, the

promotion of awareness in natural resources conservation to local community.

Keyword: ecosystem services, direct utilization, provisioning ecosystem services, Klong Thadee sub-basin
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Table 1 Types and amount of forest products and services utilized by sample households.

Type of Products Unit Average amount of product utilization Grand total
(unit/household/year) (unit/year)
Household Sale to Total
consumption market
1. Wild food and domesticated fruit tree products
1.1 Garcinia spp. (D) Kg 1.91 3,745.27 3,747.18 5,871,833.06
1.2 Durio spp. (D) Kg 0.48 2,916.16 2,916.64 4,570,374.88
1.3 Cocos spp. (D) Pcs 28.50 36.36 64.86 101,635.62
1.4 Parkia speciosa (F) Kg 0.41 47.06 47.47 74,385.49
1.5 Areca spp. (D) Kg 0.25 27.73 27.98 43,844.66
1.6 Archidendron paucifloum (F) Kg 1.44 18.19 19.63 30,760.21
1.7 Garcinia atroviridis (D) Kg 0.29 1.36 1.66 2,585.55
1.8 Baccaurea polyneura (F) Kg 0.05 0.91 0.96 1,504.32
1.9 Honey (F) Kg 0.12 0.60 0.72 1,128.24
1.10 Artocarpus spp. (F) Kg 0.40 - 0.40 626.80
2. Fuelwood
Fuel wood m’ 0.65 - 0.65 1,018.55
3. Medicinal plants
3.1 Garcinia spp. Kg - 3.13 3.13 4,904.74
3.2 Garcinia atroviridis Kg 0.16 0.31 0.47 736.49
3.3 Cymbopogon spp. Kg 0.04 0.25 0.29 454.43
3.4 Senna alata Kg 0.05 0.16 0.21 329.07
3.5 Curcuma spp. Kg 0.08 0.06 0.14 219.38
3.6 Rhinacanthus nasutus Kg - 0.06 0.06 94.02
3.7 Clitorea ternatea Kg - 0.06 0.06 94.02
3.8 Barleria spp. Kg - 0.03 0.03 47.01
4. Materials and fibers
4.1 Woods for construction m’ 0.08 - 0.08 125.36
4.2 Dye plants Kg 2.81 kg - 2.81 4,403.27
4.3 Phragmites vallatoria Kg 0.24 - 0.24 376.08
5. Water
5.1 Household use m’ 291.63 - 291.63 456,984.21
5.2 Drinking water m’ 0.69 - 0.69 1,081.23
5.3 Cropping/agriculture m’ 165.80 - 165.80 259,808.60

*Remark: Wild food product (F), Domesticated fruits (D)
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6.45% 2143 % 65.62 % o 579% 100%
93.55 % L 7857 % g o ’34.38 % r 21\% [ Y
Wild food Fuelwood Medicinal plant Material and fibers Water
B Percentage of utilization
Percentage of non-utilization
Figure 2 Percentage of utilization and non-utilization.
Table 2 Total value of provisioning ecosystem services (PES) in the study area.
Type of PES Average PES Value Grand Total % Average PES Value
(Baht/household/year) (Baht) (Baht/Rai)
1. Wild food 467,070.51 731,899,488.19 99.32 30,192.02
1.1 Domesticated fruits 463,005.59 725,529,765.42 98.46 29,929.26
1.2 Wild food products 4,064.92 6,369,722.79 0.86 262.76
2. Fuel wood 195.02 305,594.00 0.04 12.61
3.Medicinal plants 404.84 634,390.16 0.09 26.17
4. Materials and fibers 1,220.75 1,912,915.25 0.26 78.91
5.Water utilization 1,374.33 2,153,570.12 0.29 88.84
6. Genetics - - - -
Total 470,265.45 736,905,957.72 100 30,398.55
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Table 3 Opinion of villagers in the study area concerning the official measures for forest resource restoration,

conservation and utilization.

Official measures Mean S.D. Level of opinion
1. Promote the integration of local knowledge. 4.79 0.410 Mostly agreed
2. Promote the management of local community. 4.79 0.449 Mostly agreed
3. Encourage community’s participation in reforestation activity. 4.71 0.584 Mostly agreed
4. Define clear land use at community level. 4.84 0.451 Mostly agreed
5. Define rules and regulations for land use in National Park which
4.76 0.670 Mostly agreed
accepted by local community.
6. Define roles and duties of local communities for managing and
4.82 0.497 Mostly agreed
conserving forest areas.
7. Local communities have been assigned roles in controlling the
4.79 0.410 Mostly agreed
resource use within National Park..
8. Promote the involvement of government and private sector in
4.55 0.783 Mostly agreed
natural resource conservation
9. Promote the collaboration between state agencies, private sector and
4.68 0.536 Mostly agreed
local community in forest conservation.
10. Promote the value of natural resources. 4.76 0.468 Mostly agreed
11. Encourage the participation of all sectors in monitoring and
4.77 0.493 Mostly agreed
evaluation of the work progress in the area.
Average 4.75 0.522 Mostly agreed
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Some Morphological Characteristics of Three Seedling Stages of Arabica Coffee (Coffea arabica L.)
Planted under Lower Montane Forest Condition in Khuntae Royal Initiative Project Area,

Chom Thong district, Chiang Mai province
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ABSTRACT

This study was conducted to observe some morphological characteristics during three developmental stages
of coffee seedling found in agroforestry system under natural reforestation of lower montane forest. To collect data, a
20 m x 20 m plot were established and 17 mature coffee individuals were selected within this plot. The seedling
quadrat of 1 m x 1 m was set up under each selected individual mature coffee, and Arabica coffee seedlings were
randomly selected for data collecting during June 2018. The study found that the distribution of coffee seedling
varied with seedling stages, whereby during the butterfly leaf stage, the normal distribution was observed for shoot
length, shoot dry weight and root dry weight. During the butterfly leaf-true leaf stage and true leaf stage, seedling
distribution appeared as a non-normal distribution for all of the morphological characteristics included in the study.
When considered percentage of shading, it was found to be statistically different among the different canopy levels
with the seedlings canopy level having the highest average shading, followed by the mature Arabica tree level and
the top of mature Arabica coffee tree level having the lowest percentage of shading. Furthermore, examination of the
distribution among groups of Arabica seedling samples in each stage indicated that shoot length, root length, root
growth rate, shoot dry weight, root dry weight and leaf greenness had different distribution for every pair of samples.
This result suggested that there were different degrees of changes in growth during the three seedling stages. On the
specific leaf area, however, similar distribution pattern was observed among the Arabica coffee seedlings in all three
seedling stages. In other word, there was no change in specific leaf area though out the different seedling stages,
indicating that the Arabica coffee seedlings planted under agroforestry system within the lower montane forest are
variable in terms of their morphological characteristics, which are also apparent among coffee seedlings found in

monoculture system, which may be explained by their similarity in ecological niche.

Keywords: morphological characteristics, three seedling stages of Arabica coffee, agroforestry system, specific leaf area
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) )

Figure 1 Seedling stages of Arabica coffee under lower montane forest condition in study area

Table 1 Morphological characteristics of seedling stages of Arabica coffee (assessment and methods)

Morphological characteristics Methods

Shoot length (cm) Shoot length was measured at from the base of shoot to the tip of the last leaf.

Root length (cm) Root length was measure from the root-shoot junction to the tip of the longest
root.

Stem diameter; D, (mm) Stem diameter was measured at middle of seedling stem using a digital vernier
caliper.

Leave dry weight (g) Leaves, shoots and roots taken then oven dried at 72 °C for 105 hours and dry

Stem dry weight (g) weight were measured by using digital balance.

Root dry weight (g)

Leaf greenness values (SPAD) The leaf greenness values were measured in each leaf (seedlings) using a SPAD-

502 chlorophyll meter (Konica Minolta Inc., Tokyo, Japan).

Specific leaf area; SLA (em” gEl) Leaf area were analyzed by ImagelJ program from leave dry and specific leaf

area (SLA) were calculated by LA / LW.

Y Y = a 0.4 < v a A Y Y A ds 1 9

AUNDIVUNYUHHY 105 " C L‘}Junm 72 GIf’JIiN AAUTNIUIIDUIDAAUNAN LLﬁZWHﬂIﬁQLWQ
Yy o %} o o =R %’ o Y 9 o @ g’; 1 Y ] Y 9

UAIBIUTHUNIAUUNOUIHUNLLN NWIBDUNU Iﬂﬂ')ﬂ 3 ﬂ‘i\?@]@!lﬂﬁ\?ﬁﬂﬂﬂWQﬂﬁ'luliJ

< . AADAIUTAIZALLAIUTNUITOUBDALDS
2.2 manuveyatlaveinden . . .
. ) melansayvesnunduul TasnfToumey
1) 3AA1ANITNILE (light intensity) o 4 der o 2 .
v oA o AuNunTasudaluvues iy nagssauna
Tagl41n3099AT2AVUAT (Lux/Fe Light Meter) o v e . R
YTNINUGTOUIBAYBIAUNA TEAVUAIUTIN

45



NnsmsIveineInethlifidedne 4 (1): 41-55 (2563)

A 9 ! '
Fougeanuaun uazlunsawuveaniuv
Ay audey
2) 11509 UAUARIAIBE19 TANIN
gaaznue1991n wazihlaganszain lagga
=S = 9 1 A 9 1
V2IVIUITIOALIDIAVOITOYD 1F U FOAULY
£ Y o o Y Y A
FLYZUDIAUNAIAAUAU (AUN 1-5)
4 v
3)minstanunludrenmsuanuly
] ] A £
nnluvesndinuddremseanany 1INUY
9 1 1
Yszuiiunluniede 1151053 Image J 1ilo
9 H 1
Igmuanunlumnie (Specific leaf area) 34

o

1 ¥ { ao‘ %
agauveInui 1y (em’) naziimiinly (g)

a <Y
3. MIWATIEHUDYA
ANnuAunlIA udugIuiIne1uis
Ysemsveandinunersiding 3 szeziiem
A15NTEI1OAIVOIANHU ST UTIUAY
Histogram agNAA0UNITNTZeUUVYNA
9
(Normality test) ¥94na1nunnia 3 5282 32873
b

Shapiro-Wilk normality test 910U UYTouNe U
1 J J 9 an
ANMNUANANNVO Y BT IFUATUIIAI8DD
Kruskal-Wallis Test tiaz1fSouineun1snszae
sENINNgUAI0819nd N le1510M 3 S0z

#1875 Two-Sample Kolmogorov-Smirnov test

a J
WanasIvIu

1. dnparMIdugInealszmsvesnm
ay
muers1im
'@ ' Y ay A
AMIFUAIBE1ana 1N MH1311N 1N
Y a ) J
gnmelaanmihaumwiszaudimun anw
k4 = 4’4’ = ,i’ a2
ganuluszez lumae ssezluniae-1ua3q wag
a = d' ! v
5282119339 UANRAUNINDY 10.86+1.40,

14.42+181008% 18.26+2.79 L5 U ALY AT

46

o QU = dy
Aua19u AN luszezluiiae syes
= dy a a = | d'
lufiae-lussa nazszezluasa aunae
5.30+£2.71, 8.67£283 1Ay 10.45+4.15
FFUANAT MUEIAY VHIAANNIANTZAUAD
2 & -
510 luszezluniae szezlufiae-luase uag
529210959 UAUNAY 1.73£0.57, 1.3240.24 Lag
1.65+0.38 HAAIUAT AINE1AY WIHUNUTIAY
= dy = dy =)
Tuszezlumae szozlufids-luase nagses
11939 ¥AURD 0.078+0.018, 0.141+0.016 LAY

0.202+0.053 NSU AUEIAY WHUAUTI9IID Tu

- & o 2 -
syoazlufiae szozlumide-luase uazszez

=

939 UAUNDY 0.016+0.081, 0.039+0.016 LA
0.081+0.068 A5 A1wa18Y Ay Tu

= dy = dy =)
syazluride sog lufi@e-1u9se nagsees

=

939 UA1NAY 36.82+8.96, 42.74+5.02 11 Y
o w &’ d‘

45.92+4 34 muanay nuiluawng luszezly

o A o 2 - o

ae syezlum@s-luvsa nazszezluvsa ¥

ANAY 230.57+40.25, 275.87+49.22 Ay

277.69+53.55 I UAINAT - NSN A1ua 1A

(Table 2)

N Y vl a
2. mmwuuﬂmmamgmmmmaﬂizmﬁ
Y ay
vosnamunernim 3 sz
P v
2.1 PTNTLIYUNANNGIAUUDINGT

Ay ¥ = Y
Muro151U0 NG 3 528 Iﬂﬂi?llllﬂ?ﬁJ@:ﬂ@l!

9
% a

gegaluduniuga 10.0-12.5 I uAINAg
9

504A9NIADFUAINGY 12.5-15.0, 15.0-17.5,
17.5-20.0, 7.5-10.0, 20.0-22.5, 22.5-25.0, 25.0-

27.5,5.0-7.5, 2.5-5.0 1A 27.5-30.0 )EUAINAT

'
[ A

awd e WonnsmInugandniunens
9

v
NINY 3 5888 WUIINITNTSINYUBIAIINGN

)}

4
A

Y = = Y g
voanaszes lumae Uanugedugaga lury



NnsmsIveineInethlifidedne 4 (1): 41-55 (2563)

4
AN 10.0-12.5 isuamas narszoz lufide-

v ' Y
STREN NUNINNFANTUANNUEGN 12.5-15.0

a Y a ~ A
BUANAT Lazna15zee U39 nyuInngan

9
G]?’uﬂ’J'lqu\‘i 15.0-17.5 1$UALUAT

Table 2 Quantitative data of some morphological characteristics

Seedling stages of Arabica coffee

Independence variables Data Butterfly
True leaf-butterfly leaf True leaf  Average
stage

Average 10.86 14.42 18.26 14.51

Shoot length (cm) Maximum 13.90 25.40 27.90 22.40

Minimum 7.40 4.20 12.00 7.87

Average 5.30 8.67 10.45 8.14

Root length (cm) Maximum 13.70 17.50 28.00 19.73

Minimum 1.40 4.00 4.00 3.13

Average 1.73 1.32 1.65 1.57

Stem diameter; D, (mm) Maximum 2.90 2.10 2.80 2.60

Minimum 0.60 0.90 1.10 0.87
Average 0.0781 0.1414 0.2020 0.1405
Stem dry weight (g) Maximum 0.1188 0.3787 0.5654 0.3543
Minimum 0.0397 0.0177 0.0624 0.0399
Average 0.0161 0.0393 0.0813 0.0456
Root dry weight (g) Maximum 0.0469 0.0845 0.4340 0.1885
Minimum 0.0027 0.0102 0.0129 0.0086

Average 36.82 42.74 45.92 41.83

Leaf greenness values (SPAD)  Maximum 56.80 56.10 56.90 56.60
Minimum 10.70 24.30 32.30 22.43
Average 230.57 275.87 277.69 261.38
Specific Leaf Area (cm” g')  Maximum  452.79 428.75 433.56 43837
Minimum 103.25 185.83 202.06 163.71
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Figure 2 Variation of leaf greenness values (SPAD) of Arabica coffee seedling three stages
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Figure 3 Variation of specific leaf area of Arabica coffee seedling three stages
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Table 3 The result of normality test by Shapiro-Wilk normality test. Abbreviates indicated for shoot length (SL),
root length (RL), basal diameter (D,), stem dry weight (STW), root dry weight (RDW), leaf greenness value

(LGV), and specific leaf area (SLA), respectively.

Shapiro-Wilk normality test

SL RL D, SDW RDW LGV SLA
Seedling stages
2 -
(cm) (cm) (mm) (3] (3] (em - g)
\\ 0.9858 0.92472 0.96288 0.97756 0.98514 0.88657  0.88657
Butterfly leaf ~ P-value  0.5678 0.00026 0.02703 0.2039 0.5286 0.01616  0.01616
Sig. ns oAk * ns ns * *
W 0.92698 0.91446 0.93118 0.93031 0.94955 0.92659  0.92659
True leaf-
P-value  0.0004 0.0001 0.00063 0.00057 0.005477  0.03544  0.03544
butterfly leaf
Sig. kkk kksk kksk kksk kksk %k %k
W 0.94764 0.88482 0.93165 0.85918 0.96915 0.90727  0.90727
True leaf P-value 0.003711 545x10°  0.00055  6.58x107  0.06394 0.01969  0.01969
Sig. kk kksk kksk kksk * %k %k
W 0.94502 0.93664 0.95023 0.79482 0.93849 0.94619  0.94619
Total P-value 1.81x107 3.04x10° 593x107 220x10° 4.45x10° 0.002099  0.002099
Sig. skskk skkk skkok skskok skskok kk kk

Remark; Significantly level; * p ,<0.01, ** p <0.05, *** p<0.001

W = Shapiro-Wilk normality test
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On seedling canopy
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Figure 4 Percentage of shade in study area (** p <0.01)
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Table 4 Comparing distribution between sample groups of Arabica seedling in three stages by Two-

Sample Kolmogorov-Smirnov tests (D).

Two-Sample Kolmogorov-Smirnov test

Variables Seedling stages
D P-value Sig. Alpha

B & TB 0.65863 230x10™ #xk (0001
Shoot length (cm.)  B&T 0.92000 220x10"° #k% 0,001
TB&T 0.49973 1.89x10° #xk (0001
B & TB 0.58265 2.47x 10" #x% 0,001
Root length (cm) B&T 0.64000 9.12x10™ #xk 0001

TB&T 0.28493 0.004925 ok 0.01
B & TB 0.53187 1.63x10™ #xk 0001

Stem diameter; D,
B&T 0.24000 0.026600 * 0.05
(mm)

TB&T 0.40457 1.10x 10” #xk 0001
B & TB 0.66155 1.73x10™ #x% 0,001
Stem dry weight(2) B &T 0.78667 220x10" #xk (0001

TB&T 0.30155 0.002394 ok 0.01
B & TB 0.74301 220x 10" #xk 0001
Root dry weight (g) B & T 0.85333 220x10"° w6k 0,001
TB&T 0.40785 9.04x 10° #xk 0001
B & TB 0.48858 427x10° #xk 0001
Leaf greenness values B & T 0.61333 1.12x 10" ok 0.001
TB&T 0.36603 9.91x10° #xk (0001

B & TB 0.34604 0.091750 ns -

Specific Leaf Area (cm’
4 B&T 0.32492 0.117200 ns -
g
TB&T 0.14934 0.904400 ns -

Remark: B = Butterfly leaf, TB = True leaf-butterfly leaf, T = True leaf

*p ,<0.01, ** p<0.05, *** p<0.001

A 1 1 ] J A 1
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Estimating Aboveground Biomass of Grass in Prescribed Burning Areas

at Eastern Thung Yai Naresuan Wildlife Sanctuary, Tak Province
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ABSTRACT

The objective of this study aimed to compare the aboveground biomass (ABG) and the proportion
of carbon and nitrogen of grasses between before and after prescribed burning treatment at different ages in
the grassland at Thung Yai Naresuan Eastern Wildlife Sanctuary. Sample plots, 1 m x 1 m, for collecting
ABG were randomly set up with total 260 plots. The results showed that the total amount before prescribed
burning of ABG of the plants in the area less than 2 and 4 months and 12 months (mean + SE) were 134.68
+15.03,205.15 £17.70 and 398.81 £29.70 g.m'z, respectively. The ABG of all plants after burnt was
decreased and significantly different (p <0.05) between grass ages. The younger grass ages (2 and 4 months)
had low ABG than older grass age (12 months) which value was 1.17+0.14,1.59+0.17 and 3.03+0.26
ton.ha, respectively. Contrasting results were found in the ratio of carbon and nitrogen (C: N ratio),
percentage of nitrogen and the amount of coarse protein. They had significantly different (p <0.05) between
grass ages which younger grass ages (2, 3 and 4 months) had higher value than old age (12 months).
Indicating younger grass ages with less than 4 months after burnt had more nutritious value for wildlife than
older aged (12 months). Thus, prescribe burning system should establish in the wildlife sanctuaries to

promote the carrying capacity for sustainable wildlife management, particular food resources.

Keywords: tropical grassland, aboveground biomass of grass, C:N ratio of grass, grassland management
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Table 1 Descriptive information of aboveground biomass content.

Age Std. 95% confidence interval for mean
N Mean
(month) Error Lower Bound Upper Bound
2 68 134.67 15.03 104.66 164.67
Total (g.m'z) 4 44 205.15 17.70 169.46 240.84
12 148 398.82 29.70 340.13 457.50
Total 260 296.96 19.08 259.39 334.52
2 67 2.92 1.80 -0.68 6.52
, 4 44 14.62 7.23 0.04 29.20
Shrub (g.m )
12 148 27.74 8.53 10.89 44.60
Total 259 19.09 5.08 9.09 29.10
Forb (g.m'z) 2 68 14.97 5.55 3.90 26.04
4 44 30.42 6.44 17.44 43.40
12 148 63.46 8.43 46.81 80.12
Total 260 45.19 5.29 34.77 55.61
Grass (g.m'z) 2 68 116.82 13.64 89.61 114.04
4 44 159.08 17.05 124.70 193.45
12 148  302.47 25.49 252.09 352.85
Total 260 229.65 16.08 129.99 261.31
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Figure 1 Aboveground biomass amount of plants habits according to age 2, 4 and 12 months; Where (A)

the amount of biomass of the total plant (B) the amount of biomass of the shrub (C) the amount of biomass

of the forb and (D) the amount of biomass of the grass.
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2 5 36.91 4.20 25.25 48.57
3 4 43.77 4.27 30.18 57.36
C N ratio 4 4 43.77 4.27 30.18 57.36
12 5 107.73 8.47 84.22 131.25
Total 18 64.16 9.63 43.36 84.97
2 5 44.92 1.18 41.64 48.20
3 4 44.70 0.34 43.63 45.77
4 4 44.70 0.34 43.63 45.77
C (%)
12 5 47.17 0.71 45.21 49.14
Total 18 45.66 0.56 44.45 46.87
2 5 1.27 0.13 0.92 1.62
3 4 1.05 0.09 0.76 1.33
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Total 18 5.70 0.69 4.21 7.19
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Figure 2 The amount of carbon and nitrogen proportion in grass according to age 2, 3,4 and 12 months;

Where (A) the amount of carbon and nitrogen proportion (B) the amount of carbon (C) the amount

of nitrogen and (D) the amount of crude protein.
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ABSTRACT

Plant and litter distribution are very important for soil properties in the forest. This study aimed to
clarify the species composition and quantitative data of tree and sapling, particular, biomass of litters in
deciduous dipterocarp forest, DDF, Maejo University Phrae campus. The sample plots, total 32 plots, were
set up which distributed the whole forest area. Then, all information was created into the quantitative
characteristic map based on GIS. The result shows that 17 families, 23 genus and 26 species of tree. The
important family was Dipterocarpaceae. Tree density and basal area in DDF were 68.64 individuals. ha'!

1

and 19.94 m’.ha . The dominance tree species was Shorea obtusa, Dipterocarpus obtusifolius,
Dipterocarpus tuberculatns, Shorea siamensis and Buchanania lanzan. While, 13 families 11 genus and 10
species of sapling were found. Sapling density and basal area were 45.49 individual.ha" and 12.44 m”.ha",
respectively. The dominance sapling species was almost the same species as tree which the additional
species was Memecylon edule. The biomass of litter was 0.007 ton.ha”. The highest tree and sapling density
distribution area were 3.30 and 7.99 percent of total area, respectively. The highest tree and sapling basal
area distribution area were 9.17 and 2.36 percent of total area, respectively. While, the highest biomass of

litter distribution area was 5.8 0 percent of total area. Indicating the biomass of litters had very low due to

the low of tree and sapling density in the university forest.

Keyword: plant and litter distribution, deciduous dipterocarp forest, Maejo University Phrae Campus
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Table 1 Top ten tree species in the frequency and density in DDF at the Maejo University Phrae campus

No. Species Family Frequency Density
(%) (individual.ha™)

1 Shorea obtasa Dipterocarpaceae 96.88 1128.125

2 Shorea siamensis Dipterocarpaceac 71.88 390.625
3 Dipterocarpus obtusifolius Dipterocarpaceae 59.38 431.25

4 Dipterocarpus tuberculatns Dipterocarpaceae 46.88 315.625
5 Buchanania lanzan Anacardiaceae 40.63 118.75
6 Aporosa villosa Symploceae 25.00 37.50
7 Canarium subulatum Burseraceae 21.88 59.375
8 Vitex peduncularis Lamiaceae 15.63 40.625
9 Gluta usitata Anacardiaceae 15.63 18.75
10 Catunaregam tomentosa Rubiaceae 3.13 21.875
Other (14 species) 32.72 121.88
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(Nakthanom and Thinkampheang, 2018)

Table 2 Top ten sapling species in the frequency and density in DDF at the Maejo University Phrae campus

No. Species Family Frequency Density
(%) (individual.ha™)
1 Shorea obtasa Dipterocarpaceae 40.62 100.00
2 Shorea siamensis Dipterocarpaceae 28.12 46.87
3 Memecylon edule Melastomataceae 9.37 43.70
4 Dipterocarpus tuberculatns Dipterocarpaceae 15.62 25.00
5 Buchanania lanzan Anacardiaeceae 12.50 15.62
6  Dipterocarpus obtusifolius Dipterocarpaceae 6.25 12.50
7 Dillenia obovata Dilleniaceae 6.25 9.37
8  Aporosa villosa Symplocaceae 9.37 9.37
9 Catunaregam tomentosa Rubiaceae 6.25 6.25
10 Cratoxylum formosum Hypericaceae 9.37 6.25
Other (3 species) 9.36 9.36

2. ManszwANUHU LYo 1
HANISANYINITNIZIIIAIIN
(] Y 1 T < =)
vumiuve i lve Tuiludesa wulinny
WUMUUOYTZNIN 128.27 - 815.63 AUADLIN
J ] I ] ' A
uas amsautieendy 5 533 Tagyaninis
] Y ld‘
nszvIANNnUILNYed I Ivaiinsoungy
dy d' 9 d' A ' ' (%
wunlaunige Ae Faanurumninluszay
' I
11Una19 (403.21 - 540.68 AuAvianLAf) 13
L Ay £ Az
ATOUATOINUNIDYAL 35.98 YDINUNANY
' A ] Y 1A
pazgNntaNuriuved i lng Ao
L A9 4 A 1
AsRUATRINUNTRENgA AD ALY Y

@ A Y v 4
IETAUNINNGA (678.16 — 815.63 AUADLINLAT)

74

) e £ dda
(Figure 2A) HFAAINANIATNUDINUNNUAIN

) o 9 1 K Aa
mungaudimsu i vy lununiiogasudis

e

[

A da
UAUNNGNSG

=

9 A dy A LY
Hod Luawmwuﬂmuiwﬂgum

la'.:g}/ ] 1<

WENNINLASNIZYBYNININUN f’]ﬁl"lxivliﬂ@ﬂll

ke
D.

yiia lddanaedudluliiaulutidess wu

9

< o I Y @ 1<

199 59 o19wa9 Hudu densansanuiu

m3snsza1e 1ana 11 (Table 3)
MINTZEANNHUILHUY Idr 1y W

' ' 1 J
ﬁmmwumuuizwan 0-1,199.94 ﬁ}u@maﬂum

'
1A

TAgY¥I9A U R UL UUUDI LT HUNNATL Y

Q

X A A A '
ATDUAYUNUNNINNGA AD %Nmmwumuuiu

Y 1
(2 A A

9 Y 1 IR A
FLAUUBININ (0 —239.99 AUADLINLAT) HINUN


https://www.google.com/search?sxsrf=ACYBGNSpe6GR2bYZJZmrQ72wurKZjDjkOQ:1571069572370&q=Dipterocarpaceae&stick=H4sIAAAAAAAAAONgVuLUz9U3MM4wMq5cxCrgkllQklqUn5xYVJCYnJqYCgBgWc4iIAAAAA&sa=X&ved=2ahUKEwjd-pyekpzlAhUPS48KHQ2vDpUQmxMoATAhegQIDBAR&sxsrf=ACYBGNSpe6GR2bYZJZmrQ72wurKZjDjkOQ:1571069572370
https://www.google.com/search?sxsrf=ACYBGNSpe6GR2bYZJZmrQ72wurKZjDjkOQ:1571069572370&q=Dipterocarpaceae&stick=H4sIAAAAAAAAAONgVuLUz9U3MM4wMq5cxCrgkllQklqUn5xYVJCYnJqYCgBgWc4iIAAAAA&sa=X&ved=2ahUKEwjd-pyekpzlAhUPS48KHQ2vDpUQmxMoATAhegQIDBAR&sxsrf=ACYBGNSpe6GR2bYZJZmrQ72wurKZjDjkOQ:1571069572370
https://www.google.com/search?sxsrf=ACYBGNSpe6GR2bYZJZmrQ72wurKZjDjkOQ:1571069572370&q=Dipterocarpaceae&stick=H4sIAAAAAAAAAONgVuLUz9U3MM4wMq5cxCrgkllQklqUn5xYVJCYnJqYCgBgWc4iIAAAAA&sa=X&ved=2ahUKEwjd-pyekpzlAhUPS48KHQ2vDpUQmxMoATAhegQIDBAR&sxsrf=ACYBGNSpe6GR2bYZJZmrQ72wurKZjDjkOQ:1571069572370
https://www.google.com/search?sxsrf=ACYBGNSpe6GR2bYZJZmrQ72wurKZjDjkOQ:1571069572370&q=Dipterocarpaceae&stick=H4sIAAAAAAAAAONgVuLUz9U3MM4wMq5cxCrgkllQklqUn5xYVJCYnJqYCgBgWc4iIAAAAA&sa=X&ved=2ahUKEwjd-pyekpzlAhUPS48KHQ2vDpUQmxMoATAhegQIDBAR&sxsrf=ACYBGNSpe6GR2bYZJZmrQ72wurKZjDjkOQ:1571069572370

NnsmsIveineInethlifidedne 4 (1): 68-82 (2563)

9y g A= ]
ATOUATDIT AL 39.02 VBINUNANYI 11ALZHI
] A tg A vy
ANUNUILUUNTNITNIZIeATOUAQUNUT 14
9 A A 1 1%
dosiiga Ao Anunuiuluszauun (719.97 -
1 d ] < ¥ 4
959.69 AUADIENIAT) (Table 4) 819 15NAIUNUN
) A 42 2 &L A
$puaz 72 voInuNNIMuA HUNUNNITATLIY
woennunuinlusgduiosuazosngaves
¥ A Ay & o . v <
Tivinlununduasss (Figure 2B) naaa iy
1 3/ o [ Y 1T a9 A
nmsasia luszau limjuilidesunuazeniag
[ 1 [ J
dnsainu Inssadnaznsduaougaiy

5350310 18 luouina

a 1< 1 g 1 4 {
wiia ldas do'laiuiulfauluiun
d’ = 1 t:' g’/ 2
iesnndanuruntiuuniiga naluszau
T lvajuas ldvyy Tauninu 57.76 dAuaeoan
4 9 1 4 o w 1 <
A ez 5.12 Audolanuas AR 0619150
< 1
AIWNITNTZIOVBIAWAIUL T IWITONY
) dy ~ 1 Y ]
n3z9100gNINUN uan1Inszarevedlllng
1 I 1% v
pag Tdvduiul)ludnyazudswndudu
. d’ 9 1 [
(Figure 3 A and B) tioe91n Tdwiu luawisn

Y 9 1
asuazniaauTa la lunun ld v

Table 3 The distribution area of tree density in the DDF was shown.

Density (individual.ha™) Area (ha) Area (%)
Highest (678.16 — 815.63) 2.81 3.30
High (540.68 — 678.16) 17.70 20.80
Moderate (403.21 — 540.68) 30.63 35.98
Low (265.47-403.21) 23.47 27.57
Very low (128.27 — 265.74) 10.65 12.51

Table 4 The distribution area of sapling density in the DDF was shown.

Density (individual.ha™) Area (ha) Area (%)
Highest  (959.69 -1,199.94) 6.80 7.99
High (719.97 - 959.69) 4.33 5.32
Moderate (479.98 -719.97) 12.56 14.69
Low (239.99 - 479.98) 28.18 33.10
Very low (0 —239.99) 33.22 39.02
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Figure 2 The distribution density of tree (A) and sapling (B) in the DDF was shown.

639600 640400

2032500
2032500

2032000

T
2032000

fisriign

* 2
E i - E
B
8 0 100 200 400 600 g
639600 640000 640800 640800

639600

® g
g
| teuiign
z
B &
- wnfiga
—— =
0 100 200 400 600 -g
T T T T g
639600 680000 660800 640800

640400 640800

2032500

2032000

2031500

» -

B)

2032500

Figure 3 The distribution density of tree (A) and sapling (B) of Shorea obtusa in the DDF was shown.
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Table 5 Basal area of tree distribution in Dry Dipterocarp Forest

Basal area (m”.ha™) Area (ha) Area (%)
Highest (4.95-6.02) 5.49 6.45
High (3.89 - 4.95) 18.00 21.08
Moderate (2.82 —3.89) 30.88 36.27
Low (1.76 —2.82) 23.14 27.18
Very low (0.69 —1.76) 7.81 9.17
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Figure 4 Basal area distribution of tree (A) and sapling (B) in DDF was shown.
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Table 6 Basal area distribution of sapling in DDF was shown.

Basal area (mz.ha'l) Area (ha) Area (%)
Highest  (1.17 —1.46) 2.01 2.36
High (0.87-1.17) 5.78 6.79
Moderate (0.58 —0.87) 7.32 8.60
Low (0.29 - 0.58) 27.92 32.79
Very low (0.00 - 0.29) 42.20 49.57
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Figure 5 Basal area distribution of Shorea obtusa in DDF. A) and B) indicate tree and sapling, respectively.
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Figure 6 Biomass distribution map of litter in the DDF was shown. A) and B) indicate leave and branches, respectively.
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Table 7 Biomass distribution of litter (Ieaves) in DDF was shown.

Biomass (kg.ha'l) Area (ha) Area (%)
Highest  (65.52 —81.35) 2.77 3.25
High (49.69 — 65.52) 10.37 12.17
Moderate (33.87 —49.69) 20.23 23.74
Low (18.05-33.87) 9.75 11.44
Very low (<2.22 —18.05) 42.11 49.41

Table 8 Biomass distribution of litter (branches) in DDF was shown.

Biomass (kg / ha) Area (ha) Area (%)
Highest  (41.57 —49.92) 2.17 2.55
High (33.22-41.57) 13.50 15.83
Moderate  (24.87 —33.22) 15.92 18.67
Low (16.52 — 24.87) 26.50 31.08
Very low  (<8.17-16.52) 27.17 31.87
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