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ABSTRACT

The objectives of this study were to analyze the merchantable volume table, firewood
volume table equation, and financial analysis of Chukrasia tabularis A. Juss., in a total of 6 equally
spaced plots at Prachuap Khiri Khan silvicultural research station, Prachuap Khiri Khan province.
Suitable indicators of 3 criteria methods, benefit-cost ratio (B/C), net present value (NPV), and internal
rate of return (IRR) were used, at a given discount rate of 6, 8, 10, and 12% and switching value test
of the costs and benefits of the project.

The equations for estimating the merchantable volume table of C. tabularis A. Juss. was V|
= 0.000051523DBH**”’, R* = 0.8666, with a DBH > 10 cm, and estimating firewood volume table of C.
tabularis A. Juss. was V_ = 0.000126765 DBH**”, R* = 0.7686 with a DBH < 10 cm. Financial analysis
of the average yield of C. tabularis A. Juss. at different spacings showed that a spacing of 3m x4 m,
3mx5m,and 3 m x 6 m at given discount rates of 6, 8, 10% and spacing4d m x4 m, 4 m x 5 m,
and 4 m x 6 m at the given discount rates of 6, 8, 10, and 12% had a B/C > 1, NPV > 0, and IRR more

than that determined by the discount rate. Thus, C. tabularis A. Juss. plantation can be deemed as
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a project that made a profit. A spacing of 4 m x 6 m yielded the most profit because IRR was 12.81
percent. Switching value test of cost-benefit of different spacing showed that the spacing of 3 m x 4
m3mx5m,and3mxém, dmx4dm, dmx5m,and 4 mx6m at adiscount rate of 6, 8, and
10% was rather high, which indicates to it being a low-risk investment. Therefore, the investment in

the C. tabularis A. Juss. plantation is an economically viable project.

Keywords: Yield, Financial analysis, Chukrasia tabularis A. Juss., Prachuap Khiri Khan silvicultural

research station.
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Table 1 DBH, height, number of trees and survival rate at the C. tabularis A. Juss. plantation.

Spacing DBH Height Number of trees rai’  Survival rate
(m) (cm) (m) (trees) (%)
3%4 16.70 + 0.66° 13.76 + 0.86"° 109.8 + 24.20° 77.00 + 16.80°
3x5 17.21 £ 0.92° 13.35 + 1.11° 98.80 + 10.73" 84.00 + 8.94°
3%6 18.28 + 1.51% 14.05 + 1.25° 79.00 + 18.26° 75.00 + 17.32°
4xa 18.60 + 1.59" 14.90 + 0.77a 80.80 + 11.88™ 77.00 + 11.51°
ax5 17.73 + 1.06a™ 13.51 + 0.55° 86.80 + 5.07™ 91.00 + 5.48°
ax6 19.36 + 1.23° 14.02 + 1.43° 68.60 + 6.69° 82.00 + 8.37°
F 3.072 1.928™ 5.970" 1.302™
p-value 0.032 0.134 0.002 0.330

Remarks: Values in a column followed by the same letter are not significantly different at 0.05 level of

significance as indicated by the Duncan’s new multiple range test (DMRT).

" non significance
"+ significant difference at p<0.05
" significant difference at p<0.01
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Table 2 Merchantable volume (m? rai’) and firewood volume (m? rai?) of the C. tabularis A. Juss.

plantation.

Spacing Merchantable volume Firewood volume
(m) (m’ rai™) (m’ rai™)
3x4 15.779 + 3.26° 11.646 + 3.93°
3x5 16.281 + 1.86° 10.663 + 2.69°
3x6 15912 + 4.23° 8.977 + 3.02°
axa 17.384 + 4.31° 9.429 + 1.80°
4x5 16.888 + 3.59° 9.649 + 1.83°
ax6 18.238 + 3.77° 9.324 + 3.47°

F 0.335 0.669
p-value 0.873™ 0.631™

Remarks: Values in a column followed by the same letter are not significantly different at 0.05 level of

significance as indicated by the Duncan’s new multiple range test (DMRT).
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NSl BRSIEINARSRRAY 6, 8 kay 10 lRsunils
uaz Mayuiielisnaduaniesay 12 ¢ Table 3
syuzUgn 3x6 AT fl 9nsdIuan
Sowaz 6, 8, 10 Uaz 12 Wui1 B/C diawviniu 2.03,
1.61, 1.26 way 0.97 gua1nu NPV dawiniu
12,573.55, 6,123.10, 2,180.03 Lay -212.07 U
Aols MUAIRU Lag IRR dA5p8ay 11.70 Langan
ﬂﬂﬁﬂ@ﬂlﬁauﬁuﬁiww@ﬂ 3x6 LAT M DN
anfevas 6, 8 uay 10 WW¥urils wazanamuileld
dnsIdlanIesay 12 69 Table 3
syuzUgn dx4 LWnT a onsIdIuan
Soway 6, 8, 10 way 12 WUl B/C HAvIAU 2.18,
1.74, 1.36 wag 1.05 suaisu NPV dannny
14,652.37, 7,475.50, 3,066.82 Lay 373.85 UM
Aols MUAIU Lag RR dA3peay 12.28 Lansin
msﬂqﬂiﬂauﬁuﬁiwzﬂ@jﬂ axa wins surlsdle
Taonsnaiuanseeas 6, 8, 10 way 12 ¢4 Table 3
syuzUgn 4x5 AT o 9RsIEIuan
Seway 6, 8, 10 way 12 wuin B/C daunniu 2.13,
1.70, 1.33 uag 1.03 mua1wu NPV faniiu
14,005.17, 7,054.45,2,790.73 ez 191.43 V6o
15 Mua19vu wag IRR fdaSoay 12.15 Laneaing
Ugnlifenfiuiszzdgn axs was suiiladleld
dnsduansoaz 6, 8, 10 Laz 12 A3 Table 3
syuzUgn 4x6 AT ol onsIdIuan
Seway 6, 8, 10 way 12 wuin B/C dannniu 2.27,
1.81, 1.42 wag 1.10 auaidu NPV dAnvifiu
15,800.45, 8,218.30, 3,549.13 g 699.13 UKo
15 mua1aU uay IRR dAsesay 12.81 Lanein n1g
Ugnlifeniiuiszzdgn axe was suiilaileld

dnsdIuansaeay 6, 8, 10 way 12 4 Table 3
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Table 3 Present value of cost (PVC), present value of benefit (PVB), B/C, NPV, and IRR of the C.

tabularis A. Juss. plantation over a span of 23 years under the project.

List Discount Spacing (m)
rate (%) 3x4 3%5 3%6 4xa 4x5 4x6
PVC 6 1244677 12,4123 1226531  12,402.97 1238323  12,456.64
(Baht rai’) 8 10,154.16  10,131.77  10,036.11  10,125.67  10,112.83  10,160.59
10 8,493.20 847852 841580 847452 8,466.10 8,497.42
12 7,264.08 7,254.38 7,212.94 725174 7,246.18 7,266.87
PVB 6 2521977 2573212  24,838.86  27,05534 2638840 2826310
(Baht rai?) 8 16,407.02  16,740.34¢  16,159.21  17,601.17  17,167.28  18,386.89
10 10,75832  10,976.88  10,595.83  11,541.34  11,256.83  12,056.55
12 7,108.23 7,252.64 7,000.87 7,625.59 7,437.61 1,966.00
B/C 6 2.03 2.07 2.03 2.18 2.13 2.21
8 1.62 1.65 1.61 1.74 1.70 1.81
10 1.27 1.29 1.26 1.36 1.33 1.42
12 0.98 1.00% 0.97 1.05 1.03 1.10
NPV 6 12,773.01  13,319.78 1257355  14,652.37 1400517  15806.45
(Baht rai’) 8 6,252.86 6,608.57 6,123.10 7,475.50 7,054.45 8,226.30
10 2,265.11 2,498.36 2,180.03 306682  2,790.73 3,559.13
12 -155.85 -1.74 -212.07 373.85 191.43 699.13
IRR (%) 11.87 12.00% 11.70 12.28 12.15 12.81

Remarks: *: The C. tabularis A. Juss. plantation at given discount rates of 12 % had aB/C =1 and IRR = 12 %

because rounding decimals. Thus, C. tabularis A. Juss. plantation can be deemed as a project

that made a loss.

NNITIATITIIN1NTRUYD LN
WU SzevUgn 3xd, 3x5, 3x6, 4xd, 4x5 Wag 4x6
was 11 IRR TndlAseiunsiasIinIenIskiuees
foinle wnalamsun i T ianidensienes
a”leﬂﬂ‘iﬂmi 26 U (Suksard and Yangkirativorn,
2017) M15AaIALALNTIASITYIIansRuvelddn
Tuautneangil 91glasen1s 33 U (Suksard and
Kapmanee, 2015) uagn1sAnwinsiulunisdgn
afsaulddn asudmeswngil Jaminnigyauys
8181A53n13 50 Y (Chanwowwam, 2002) wu31 e

A1 IRR WiniuSesay 14.89, 9.97 way 11.13 ANy

iy BefiireutguiionFoudeutusamends
Ruf) wihiuTeeag 6.88 (Bank for Agriculture and
Agricultural Cooperatives, 2019) LLazmi‘LJE;]ﬂvLﬂ
pufiuszezUgn ax6 ns SiA IRR gefian winfu
ovay 12.81
2. MIvadouUAMNLUTUAB U AU
wazraUselevy vesllouiiuluusiayssezsdan &
TwaBondell
szapUgn 3xd wins Welddmsndiuan
L9ay 6, 8 war 10 WU AAMLLUSIUAEUYDS

AunuilFfosar 102.62, 61.58 war 26.67 M
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AU wazA1ALUsIUAsUYasaUsElewlNiAn

Seway 50.65, 38.11 way 21.05 suaIfulaAgs

U

waned1 nMsasuUgnidfeniiulussesuan 3xd wns
fanudsavesnisasuegluseaum

srezUan 3x5 WaT Waldensndiuan

[

Soway 6, 8 way 10 WUl AIANULUSIUREUVDY

£% a1y

AuUNUIAITREaY 107.31, 65.23 way 29.47 a1l

q

@ '

a9 wazAAuwUsasuvemaUsylaviidean
Jeway 51.76, 39.48 uay 22.76 muAWULAIE
waned1 nsasuugnisisaiulussezuan 3x5 wWns
ﬁmm,?iwuaamiamuagﬂmzﬁuﬁw

sverUan 3x6 W3 Welddnsiduan
ppay 6, 8 uar 10 Wui1 AmAuLUsIasuTes

102.51, 61.01 wuaz 25.90 w1y

e ole
ge

uuilA1Seea

19U kazAIANULUSIUAuYR AU levllAN

Do

€

Jouay 50.62, 37.89 Lag 20.57 AIUAINU LaAII
fifings Myasuugnldeniiuluszesugn 3x6 wWns
ﬁmmL?iwummiamua&ﬂuizﬁuﬁw

srerUgn axd Lns dleldsnsdiuan
Sopay 6, 8, 10 uay 12 WU ArmLUsUasY
vosauyuilAfosay 118.14, 73.83,36.19 kax 5.16
AUEITU wazArrLLUsAs U NaUsElawd
A39BaY 54.16, 42.47, 26.57 uay 4.90 MUAIAU
waned1 nsasuugniiisuiulussesdan axd wns
fanuidssvesnisamuegluszius deldsnmaan
anSowas 6, 8 uag 10 LLa:ﬁmwmﬁawaamiamu
oglusziugs Welddndaniosas 12

svorUgn 4x5 s Welddnsduan
Loay 6, 8, 10 uay 12 WU ArAMUsUAsY
vosauyuilAfosas 113.10, 69.76, 32.96 uax 2.64
AUEITU wazArrLLUsWAs U NaUsElowd
A59BaY 53.07, 41.09, 24.79 uag 2.57 AUAIAU
waned1 nsasuugniiisaiulussesuan axs wns

fianundeavenisamuegluseaua welddnsdn

ansowas 6, 8 Lag 10 LLazﬁmwm?istaﬂmiamu
olusziugs lelddnsdmaniosas 12
seerUgn 4x6 ns dloldsnsduan
Souaz 6, 8, 10 uay 12 Wuin AAuLUsAsY
vosAuvuilATosay 126.89, 80.96, 41.88 Lax 9.62
AudIRU wazeAuUsIUAsuTaraUsz ol
A1SeBay 55.93, 44.74, 29.52 kay 8.78 AUARU
fifAngs wanadn Msasulgnidendiulussesdgn
X6 LUNT ﬁmmLt?'iwuamﬁamuag’tmzé’uﬁw e
T¥snsduansonas 6, 8 uax 10 uaviauiENIwes

nsamuegluszavas Welddnaansevay 12

GENL

157 DBH > 10 wufiums Saumsnsns
UsanmsEimhiduausnle fe V. =0.000051523DBH*,
R? = 0.8666 way lffeufiudifl DBH < 10 wuRwns
flaun1snseUSmsledilu Ae V= 0.000126765
DBH**, R? = 0.7686 T dfoniiufiflszezgn 3x4,
3x5, 3x6, x4, x5 WAz dx6 A3 SUsunsiivindu
uldadewiniu 15.779, 16,281, 15.912, 17.384,
16.888 uay 18.238 gnuiAriwnssals aud1du
wazdivsuesldfuedewintu 11.646, 10.663,
8.977, 9.429, 9.649 uag 9.324 gnurAriunTHols
AU

MTIATININITRLIINN1SUaN ey
WU S88Ugn 3x4, 3x5 UAg 3x6 LIRS 1l ORTIEI
ansevay 6, 8, ezl LLaxizﬁJs‘dQﬂ 4xa, 4x5 hay
ax6 LIRS (U 9RTIEUaRTOBaE 6, 8, 10 LA 12 WU
B/C fAwnnnan 1 NPV fAunnnan 0 wag IRR &
ANNnNINSRsIEILaRTIfALA LaRgI n3aIYU
Ugnlleniiulussezgnaanaalasuimls nessey
Ugn 4x6 lns Iesurilsgediga fien IRR Yewas
12.81 LﬁawmaaummmLLUiLUﬁaumaQé’unu GE

AANuLUsIAsuYaINaUsylavvadliiufussey
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Ugn 3x4, 3x5, 3x6, 4x4, 4x5 uag 4x6 LunI
dnsduansanay 6, 8, way 10 WU 1@3“@"1%%
wanadn Iendiufiugnluszezgndsnandieny
Gedlumsasush Tnensugnlifosiududnmaden
vildumsamuugnliiasugia Fadunsamuly

I0YLYN

REFERENCES

Bank for Agriculture and Agricultural Cooperatives.
2019. Loan rate. Available Source:
https://www.baac.or.th/th/content-rate.
php?content _group=0009&content
group_sub=0002, December 18, 2019.
(in Thai)

Chanwowwam, B. 2002. Financial Analysis of
Thong Pha Phum Teak Plantation,
Kanchanaburi. M.S. Thesis, Kasetsart
University. (in Thai)

Forest Research and Development Bureau. 2010.
General Characteristics of Thai Timbers.
Royal Forest Department, Bangkok.
(in Thai)

Forestry Research Center. 2009. Tree Planting
Project for a Long-term Cost. Faculty
of Forestry, Kasetsart University, Bangkok.
(in Thai)

Gardner, S., P. Sittisunthorn and K. Chayam.
2016. Forest in the South. Khopfai
Printing Project, Bangkok. (in Thai)

126-136 (2020)

Information Center, Royal Forest Department.
2019. Information Data, Royal Forest
Department. Available Source: http://
forestinfo.forest.go.th, October 20, 2019.
(in Thai)

Poosaksai, P., S. Diloksumpun, R. Poolsiri and C.
Chuntachot. 2018. Biomass and carbon
storage of four forest tree species at
Prachuap Khiri Khan silvicultural research
station, Prachuap Khiri Khan province.
Thai Journal of Forestry 37(2): 13-26.
(in Thai)

Suksard, S. 2003. Forest Valuation. Department
of Forest Management, Faculty of
Forestry, Kasetsart University, Bangkok.
(in Thai)

and A. Kapmanee. 2015. Marketing
and financial analysis of teak in Thong
Pha Phum plantation, Kanchanaburi
province. Thai Journal of Forestry
34(2): 62-72. (in Thai)

and R. Yangkirativorn. 2017. Financial

analysis of Acacia aulacocarpa A. Cunn.
ex Benth. at Saithong silvicultural
research station, Prachuap Khiri Khan
province. Thai Journal of Forestry
36(2): 77-86. (in Thai)

Sukwong, S. 2009. Method of creating regression
model in forest research. Journal of
Forest Management 3(5): 89-98. (in
Thai)






