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MYTLRUUIMIVBITZUUHNA USNUaHIdY
FUNARDNTZUNI Y VIHIAUATIITEIN
Assessing Ecosystem Services at Sakaerat Environmental Research Station,

Nakhon Ratchasima Province

o o
eYND hl@]ifji@ul Yongyut Trisurat'

ABSTRACT

Tropical forests provide a wide range of benefits to people but quantifying these
ecosystem services has proven difficult. The objectives of this research were to assess ecosystem
services on biodiversity, carbon stocks/sequestration and water yield using spatially explicit
models, Maximum Entropy (MAXENT) and Integrated Valuation of Ecosystem Services
and Tradeoff (InVEST), based on past, present and future defined scenarios of land-use maps
at Sakaerat Environmental Research Station and its vicinity. The results indicated that land
use map in 1990 provided less scores for all defined three ecosystem services than current
and future situations. In addition, integrated land-use management scenario in 2020 has higher values
than land use trend scenario but lower levels of biodiversity conservation than current situation.
The results are very useful for resource management of the research station.
Keywords : Biodiversity, carbon stock, ecosystem services, InVEST, land use, MAXENT,

Sakaerat Environmental Research Station, water yield
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Y93 IPCC (2006) (Table 1)

Table 1 Average carbon stocks from different land-use/land-cover types (ton/ha)

Land-use/land-cover types Above ground  Below ground Soil Total
Dry evergreen forest " 112.5 32.7 238.0 383.2
Mixed deciduous forest " 97.6 28.4 172.0 298.0
Dry dipterocarp forest " 40.5 11.3 51.0 102.8
Rehabilitation forest 35.2 16.5 51.0 102.7
Plantation * 19.0 7.4 66.0 92.4

Secondary growth *’ 5.0 3.0 15.0 23.0

Agriculture * 3.0 2.0 10.0 15.0

Settlement * 5.0 10.0 16.0 31.0

Water ¥ 0.0 0.0 0.0 0.0

Notes: ” AMZIUAAAS (25530, 2553%): 2/ aa1iad (2554): 3/ IPCC (2006)
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Nakhon Ratchasima Province
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Location of Sakaerat Environmental Research Station (SERS) and vicinity area in

Figure 2 Land-use/land cover at the Sakaerat Environmental Research Station (SERS) and

vicinity area in Nakhon Ratchasima Province: a) 1990; b: 2008; c: 2020 trend scenario;

and d) 2020 integrated forest management scenario Source: Trisurat and Duengkae (2011)
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Figure 3  Predicted bird occurrences for Black-crested Bulbul (Pycnonotus melanicterus) in the

SERS landscape: a) 1990; b: 2008; c: 2020 trend scenario; and d) 2020 integrated forest

management scenario

Table 2 Landscape indices of predicted occurrence for Black-crested Bulbul in 1990, 2008 and 2020

Landscape indices 1990 2008 2020 Integrated land-use
Trend scenario management scenario
Total area (ha) 2,527 3,802 3,342 3,627
Number of patches 92 77 129 127
Mean patch size (ha) 27.47 49.37 2591 28.54
Largest patch (%) 6.32 11.54 13.92 14.33
Perimeter-area ratio 1.44 2.58 1.74 2.11
Mean core area (ha) 9.93 16.95 6.79 7.72

Total core area (ha) 914 1,305 876 981
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Figure 4  Carbon stocks and sequestration between 1990-2008 and 2008-2020 under different

land use scenarios
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Figure 5

Distribution of temporal water yield at the Sakaerat Environmental Research Station
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ABSTRACT

Objectives of the study were to determine socio-economic characteristics of the local
people, acceptance level and factors affecting the local people acceptance towards the designation
of the Namtok Khlong Kaeo National Park, Trat province. The data was gathered by using
the designed questionnaire interviewed 400 sample household heads or households’ representatives
living around the National Park. Statistical analysis included percentage, mean, standard
deviation, maximum, minimum, t-test and F-test at the 0.05 statistical significance level through
statistical software package.

The results showed that the respondents were male and female in similar proportions
with the values of 50.5 and 49.5 percent, respectively, the average age was 41.10 years. The most
respondents graduated on high school level. The average number of household member
was 5.69. They domiciled in Bo Rai district. The average settlement period was 40.41 years. The
main occupation was agriculture with no minor occupation. The average land holding was 7.40 rais
which derived from their ancestors. The location of the land was outside of the national park.
The average annual household income was 196,920 baht. The most respondents were social group
member (88.7 percent). They had ever trained about either forest resource conservation or other
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courses relating the forest work with the figure of 83.5 percent. They participated in determining
Khlong Kaeo border line of the national park (79 percent).They agreed that the best way to mark
the national park boundary was to post the boundary sign (63.3 percent). They mostly joined
in participation promotion project for sustainable national park management (81.8 percent).
They had knowledges of participation and forest resource conservation at high level. They mostly
benefited from the national park tourism (84.8 percent) and mostly received information about forest
resource conservation (92.5 percent) that mainly received from forest officer. Local people acceptance
towards the designation of the national park was at high level with mean score of 3.84. Regarding
to local people acceptance, factors affecting the acceptance were age, education level, settlement
period, main occupation, size of land holding, land holding characteristics, land location, annual
household income, being social group member, training, knowledge about participation, receiving

benefit from tourism benefit, and receiving news information.
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Table 1 Mean, standard deviations and local people acceptance level towards the designation

of Namtok Khlong Kaeo National Park, Trat province.

Acceptance aspects X S.D. Interpretation
Participation in various aspects 3.81 0.681 high
Working process of officers of national park. 3.87 0.639 high
Policy of the government 3.81 0.678 high
The benefit of the designation of the national park. 3.89 0.587 high
Total average 3.84 0.622 high
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Table 2 Factors affecting local people acceptance towards the designation of Namtok Khlong

Kaeo National Park, Trat province.

Independent variables t F p-Value

1. Age - 8.674%* 0.00
2. Education level - 11.428* 0.00
3. Settlement period - 10.873%* 0.00
4. Main occupation - 4.811%* 0.00
5. Size of land holding - 12.763* 0.00
6. Land holding characteristics - 18.197* 0.00
7. Land location -7.958%* - 0.00
8. Annual household income 8.838* 0.00
9. Being social group member -6.569* - 0.00
10. Training -4.243%* - 0.00
11. Participation in determining national park border line 1.168 - 0.24
12. Participating in participation promotion project for

sustainable national park management -0.971 - 0.33
13. Knowledge about participation 4.518%* - 0.00
14. Knowledge about forest resource conservation 1.931 - 0.05
15 Receiving benefit from tourism 18.458* - 0.00
16. Receiving news information -5.936%* - 0.00

Remark: * statistical significant level at 0.05
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A Financial Return Analysis of Aquilaria crassna Plantation

in Rayong Province
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ABSTRACT

The objectives of this study were to analyze the financial returns from the investment
in agar wood plantation in Rayong province. The data were collected by employing the designed
questionnaire interviewed 15 agar wood growers. The data were analyzed for determine
the achievement of this enterprise the benefit-cost ratio (B/C), the net present value (NPV), internal
rate of return (IRR), switching value of benefits (SV,) and switching value of cost (SV ) were
analyzed and with the given discount rate of 7, 9 and 11 percent and the duration of the project
is 10 years.

Results of the study indicated that the agar wood by 3 plots size namely small, medium
and large size and all spacing provided B/C and NPV at all given discount rates of 7, 9 and 11 percent
were over than 1 and 0, respectively, and their IRR were over than 11 percent. Thus the agar
wood plantation is a sound project. In addition, the SV, and SV . value were rather high which
representing the low-risk. Hence, agar wood plantation is an interesting enterprise which provides
not only high profit but also the less risk.

Keywords: financial return, agar wood
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Gl,umiﬁw”lﬂﬂqymmgiizwdw 24.200-28,200 LN
(Table 3)

Y Y '
5']Elvlﬂgl]']ﬂﬂ']'isll']ﬂbluﬂf]HmAIW‘]Jj'ﬁTHai

=

Aa A v g a v '
'1/13J‘W‘Ll1/]’]JQﬂthﬂﬂﬂm1ﬂlu1ﬂlﬁﬂﬂ51§lhlﬂi$ﬂ'31\3

750,000 - 890,000 U (Table 1) duauly

'
A

ngpaniiiunlgnunanasiiszezilgn 2x2
mwAsiseld 1,000,000 1 uazszozalgn 2x3
mAsi5101a 660,000 - 890,000 V1M (Table 2)

v Aa X 4 A A
wazadulinguaniinuilgnualva ail
szezlgn 2x2 wAsHTElA 890,000 -1,040,000
1M tazszezalgn 2x3 was 151614 840,000 -
843,000 LN (Table 3)

Table 1 Costs and revenues per rai of agar wood small plots with the projected duration 10 years.

Year Plot 1* Plot 2* Plot 3* Plot 4* Plot 5*
revenue cost revenue cost revenue cost revenue  cost  revenue cost
1 13,600 15,100 15,300 17,000 16,600
2 6,600 8,100 9,400 10,000 9,600
3 6,600 8,100 8,800 10,000 9,600
4 6,600 8,100 8,800 10,000 9,600
5 6,600 8,100 8,800 10,000 9,600
6 6,600 8,100 8,800 10,000 9,600
7 6,600 8,100 8,800 10,000 9,600
8 36,600 38,100 38,800 40,000 39,600
9 6,600 8,100 8,800 10,000 9,600

10 800,000 21,600 870,000 23,100 820,000 23,800 890,000 25,000 750,000 24,600

Note * spacing of agar wood is 2x3 m.
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Table 2 Cost and revenue per rai of agar wood medium plots with the projected duration 10 years.

Year Plot 1* Plot 2** Plot 3* Plot 4* Plot 5*
revenue cost revenue cost revenue cost revenue  cost  revenue cost
1 17,700 18,200 18,000 16,000 13,300
2 10,300 8,200 11,600 9,000 7,300
3 9,700 8,200 11,000 9,000 7,300
4 9,700 8,200 11,000 9,000 7,300
5 9,700 8,200 11,000 9,000 7,300
6 9,700 8,200 11,000 9,000 7,300
7 9,700 8,200 11,000 9,000 7,300
8 39,700 48,200 41,000 39,000 37,300
9 9,700 8,200 11,000 9,000 7,300

10 843,000 24,700 1,000,000 28,200 780,000 26,000 890,000 24,000 660,000 22,300

Note * spacing of agar wood is 2x3 m.

** gpacing of agar wood is 2x2 m.

Table 3 Cost and revenue per rai of agar wood large plots with the projected duration 10 years.

Year Plot 1* Plot 2** Plot 3** Plot 4** Plot 5*
revenue cost revenue cost revenue cost revenue  cost  revenue cost
1 16,200 15,100 16,500 25,500 17,200
2 8,200 6,900 7,500 15,300 9,200
3 8,200 6,100 7,500 14,500 9,200
4 8,200 6,100 7,500 14,500 9,200
5 8,200 6,100 7,500 14,500 9,200
6 8,200 6,100 7,500 14,500 9,200
7 8,200 6,100 7,500 14,500 9,200
8 38,200 46,100 47,500 54,500 39,200
9 8,200 6,100 7,500 14,500 9,200

10 843,000 28,200 970,000 26,100 1,040,00027,500 890,000 34,500 840,000 24,200

Note * spacing of agar wood is 2x3 m.

** spacing of agar wood is 2x2 m.
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Table 4 Financial returns analysis per rai of small plots by discount rate with the projected duration

10 years.
List Discount Plot 1* Plot 2* Plot 3* Plot 4* Plot 5*
rate (%)
B/C 7 5.21 5.00 4.46 4.44 3.85
4.82 4.61 4.11 4.09 3.54
11 4.44 4.24 3.78 3.75 3.26
NPV 7 328,696.23  353,745.31 323,345.56  350,567.49 282,208.02
(baht/rai) 9 267,757.94  287,700.21 262,041.01  283,954.87 227,384.42
11 218,271.78  234,090.85 212,322.64  229,945.00 182,994.86
IRR (%) 43.00 42.00 41.00 37.00 35.00
SVB 7 80.82 79.99 77.57 77.49 74.02
(%) 9 79.24 78.29 75.65 75.53 71.77
11 77.47 76.40 73.52 73.36 69.28
SVC 7 421.50 399.63 345.86 344.15 284.90
(%) 9 381.58 360.54 310.71 308.68 254.28
11 343.87 323.73 277.66 275.39 225.52

Note * spacing of agar wood is 2x3 m.

Table 5 Financial returns analysis per rai of medium plots by discount rate with the projected duration

10 years.
List Discount Plot 1* Plot 2** Plot 3* Plot 4* Plot 5*
rate (%)
B/C 7 4.23 5.06 3.62 4.77 4.09
3.89 4.68 3.33 4.39 3.78
11 3.57 4.31 3.06 4.04 3.49
NPV 7 327,323.50  407,962.78 287,101.42  357,591.07 253,545.40
(baht/rai) 9 264,604.42  332,088.83  230,567.02  290,372.53 205,045.49
11 213,771.22  270,483.02 184,828.50  235,834.23 165,744.39
IRR (%) 38.00 44.00 35.00 41.00 37.00
SVB 7 76.38 80.25 72.41 79.04 75.57
(%) 9 74.31 78.62 69.98 77.04 73.55
11 72.00 76.80 67.28 75.24 71.31
SVC 7 323.39 406.39 262.41 377.05 309.33
(%) 9 289.22 367.67 233.10 339.33 278.04
11 257.18 331.06 205.65 303.87 248.50

Note * spacing of agar wood is 2x3 m.

** gpacing of agar wood is 2x2 m.
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Table 6 Financial returns analysis per rai of large plots by discount rate with the projected duration

G

10 years.
List Discount Plot 1* Plot 2** Plot 3%%* Plot 4** Plot 5*
rate (%)
B/C 7 4.62 5.77 5.59 3.09 4.39
9 4.27 5.35 5.17 2.84 4.04
11 3.93 4.95 4.78 2.60 3.71
NPV 7 335,841.19  407,697.65 434,147.84  306,162.46 329,834.31
(baht/rai) 9 272,623.86  333.137.68 354,395.06  243,601.63 267,051.03
11 221,331.12  272,536.47 289,593.76  193,090.36 216,146.26
IRR (%) 42.00 46.00 44.00 33.00 39.00
SVB 7 78.37 82.68 82.12 67.67 77.24
(%) 9 76.56 81.30 80.67 64.80 75.26
11 74.55 79.78 79.07 61.60 73.06
SVC 7 362.30 477.39 459.24 209.32 339.41
(%) 9 326.62 434.90 417.37 184.07 304.25
11 292.92 394.51 377.67 160.44 271.24
Note * spacing of agar wood is 2x3 m.
** gpacing of agar wood is 2x2 m.
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NavueIas IBA tazinaunulidnemsiingldasanuds
Effect of Indole-3-Butyric Acid (IBA) and Wood Vinegar on Cutting of

Bambusa beecheyana

it uﬁﬁ ’Hji’ (e NEIE Thanpisit Phuangchik'

I 139y Jidapa Ratchawong'

18171 F3zneIAna’ Yaowapha Jirakiattikul
ABSTRACT

The effects of indole-3-butyric acid (IBA) and wood vinegar on cutting of Thongluemlang
bamboo (Bambusa beecheyana) were investigated. There were 8 treatments : control (water); 1,500,
2,000, 2,500 ppm IBA; wood vinegar : water 1 : 25, 1:50, 1 : 75 and 1 : 100. The branch cuttings
were kept in 50% shade nursery for 60 days. The results showed that 2,000 ppm IBA gave the highest
rooting percentage of 100% which was significantly different with other treatments. In addition,
the greatest new shoot length of 95.75 and 86.00 cm occurred when wood vinegar : water 1 : 25 and
1 : 50 were used respectively. There were not significantly different among treatments
in number of roots, root length, number of new shoot and the survival percentage.

Keyword: Indole-3-Butyric Acid (IBA), Wood Vinegar, Bambusa beecheyana
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Table 1 Rooting percentage, number of roots and root length when cutting branches soaked

in various solution.

Treatments rooting percentage number of roots (root) root length (cm.)
Control (water) 50.00d £ 11.55 11.50 + 1.00 25.93+0.92
wood vinegar : water 1 : 25 50.00d £ 11.55 12.00 + 4.54 25.87+5.15
wood vinegar : water 1 : 50 80.00b = 0.00 11.50 +3.69 37.37 £8.05
wood vinegar : water 1 : 75 55.00cd £ 10.00 11.00 +2.00 36.75 £ 11.30
wood vinegar : water 1:100 60.00cd £+ 0.00 14.00 + 2.64 34.16 £5.96
IBA 1,500 ppm 65.00c £+ 10.00 10.50 £3.53 31.12+8.48
IBA 2,000 ppm 100.00a = 0.00 13.00 £+ 3.60 36.00 = 1.08
IBA 2,500 ppm 50.00d = 11.55 7.50 £3.10 33.50+7.36
F-test ok ns ns

C.V. (%) 13.48 30.53 22.47

** The difference is statistically significant at a 99% confidence level

™ = not significantly different
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Table 2 Number of new shoot, new shoot length and survival percentage when cutting

branches soaked in various solution.

Treatments number of new shoot new shoot length survival percentage
(shoot) (cm.) (%)

Control (water) 5.00 = 2.00 48.25b + 12.25 100 = 0.00
wood vinegar : water 1 : 25 325+ 1.89 95.75a+ 1291 100 +0.00
wood vinegar : water 1 : 50 2.33+0.57 86.00a + 7.38 100 + 0.00
wood vinegar : water 1 : 75 4.25+1.70 47.75b + 14.66 100 + 0.00
wood vinegar : water 1:100 433 +£2.51 47.08b +£5.21 100 £ 0.00
IBA 1,500 ppm 3.75+0.95 61.81b+15.27 100 £ 0.00
IBA 2,000 ppm 4,00+ 1.41 62.68b +10.84 100 £+ 0.00
IBA 2,500 ppm 2.75+0.50 58.00b + 16.88 100 £+ 0.00
F-test ns Hk ns
C.V. (%) 44.08 24.40 0

** The difference is statistically significant at a 99% confidence level

e

* = not significantly different
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ABSTRACT

The aims of this study was to assess of the distribution and map geomorphology and land
use effects on soil erosion of Huay Nam Rit watershed, Uttaradit Province by means of an integration
of Landsat - 5 TM image to analyse land use by the supervised classification Maximum likelihood
model, and to indices the training area, with USLE model for estimating onsite erosion by Geographic
Information System. The study also performed on a grid size 30 x 30 m. causing 900 x 900 m. or 0.81 km’
system.

Results of study indicated that land use in Huay Nam Rit watershed in comparison to the
LDD (2545) can be divided to ten land use types, namely mixed deciduous forest, disturbed deciduous
forest, natural regeneration forest, hill evergreen forest, abandoned field crop, teak forest plantation,
banana orchard, paddy field, community and water source (38.19 %, 25.54 %, 9.21 %, 7.23 %, 7.10 %,
6.07 %, 5.97 %, 0.64 %, 0.04 % and 0.02 % respectively). Whereas the evaluation of soil erosion
in Huay Nam Rit watershed indicted that total soil erosion rate in watershed area is slight (0.20 ton/ha/year).
Due to the most watershed area cover with abandoned field crop which can produce covered soil
erosion rate at very severe (70.66 ton/ha/year; 25.76 %). The forest area that has compromised.
To agriculture, such as banana plantations after the natural disaster of 2549 people were left abandoned.
And whereas the area to paddy field land use type, rate of soil erosion is in a slight level (0.03 ton/ha/year)
due to its lower slope, and that majority was plain. And characteristics of metamorphic and sedimentary

rock geology
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ABSTRACT

This research aimed to survey species diversity and utilization of woody perennial in
agricultural land of Khokyai village, Nongsai sub-district, Nangrong district, Buriram province.
A forest inventory technique namely “Line Plot System” was applied for surveying the woody
perennial. Ninety household’s representatives (77% of the total household) were interviewed using
a structure questionnaire. Species diversity and dominance were analyzed using Shannon-Wiener’s Index (H')
and Important Value Index (IVI), respectively. Frequencies and percentages were calculated to describe
the utilization and management of the woody perennials.

The study found that species diversity of woody perennial (H' value) in agricultural land was 3.07.
The H' values in three cropping systems namely paddy field, crop field and home garden were similar
ranged from 2.71-2.81. However, from a total number of 69 species found, 83% presented in crop field.
That was duable higher in comparison with number of species found in paddy field and home
garden. The species with the highest IVI in paddy field and crop field were Azadirachta indica A. Jussvar.
siamensis Valeton (IVI=51) and Eucalyptus camaldulensis Dehnh. (IVI=43) respectively.

Whereas, Cocos nucitera L. var. nucifera represented the highest IVI at 70 in home garden.
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Most of the respondent’s households (98%) owned agricultural land. Three-forth was the
owner of more one plot. Nearly a half (42%) owned 10 rai or lesser while the average size of land
ownership was rather high at 18 rai per household (1 rai = 0.16 ha). All stated that there were woody
perennial in their land including trees, shrubs, palms and bamboos. Number of species were highly
related with size of the agricultural land (r = 0.53) and moderately related with agricultural
patterns (r = 0.37) of the respondent’s households. The existing of woody perennial was attributed
to be useful for living as source of goods and services especially wood forconstruction and various
wood products. The most (99%) use for food, 40% use for fire wood and charcoal, and 39% use as the
medicinal plants. Forty-two species of woody perennial including wild species were planted by the farmers.
A greater number of 45 wild species were remained in the areas after the expansion of agricultural lands.
Regarding the management measures of woody perennial, 63% of the respondent did watering in dry season.
Other activities such as fertilizing, pruning, weeding and others such as fencing and supporting

were implemented by 37, 31, 29, 6, and 3% of the respondent, respectively.
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Journal of Forest Management is the Official Journal of Department of Forest Management, Faculty
of Forestry, Kasetsart University having the objectives for prints distribution research paper, article, and news,
in forest resource management. The journal is annually issued for 2 volumes (January-June for the fist and

July-December for the second)

Article, news or opinions representing in the journal are belong to the writers. It isn’t necessary for editor
and Department of Forest management to agree with.

The editorial office of Journal of Forest Management opening to receive article/news of reader by sending
the original in the A4 paper with about 10 pages using Front Angsana New size 16 for Thai alphabet and Time New
Roman size 11 for English alphabet and diskettes as well as figure and table should separate from the content
(if available) Sending research paper, article, and news to the editorial office, Department of Forest Management,
Faculty of Forestry, Kasetsart University Bangkok 10900 or e-mail fforwpk@ku.ac.th, specify the real first
and last name , address and telephone number to the editorial office for consideration. The editor will respond

to the acceptable research paper, article, news writer and to presence the privilege of the correction, and no sending
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