UNagUAMIURUTHT

eaudoaimiulasinsive
dodes (mwilve)  meauldTgana Acac Weugnuuiuiideuinsudmiududenas
Tunmsud@nnssualni
(Mw1dangw) Development of Acacia Genus planting on degraded land
for power generation
1$¥usutsvanm Usgdndeuuszana wa. 2554 suuszaiitléizy 1,800,000 uw
seupaWiide daus Wounquaiau e 2554 s eunguniaL WA 2555
MIBNUGANTUNTITY W Inedeinuasenans way nsudll
unfnge
Uszrlnedfuiinudenlnsuuasituiinuisadusiwumn wariluwalindivanntudosqain
nsliUssloviinuiumds wasinda venanidiiuiinuitymendivu fudy fuvier funseda
fiaindu non-productive land  BnUszanaidesar 20 veafiuiivsuing s1dusdedefidesiinim
wwmaimuHuguiigana e swandnld s Sunandailinane uumudui Sunienanouuwmily
Fudsruuardaundon doyarnnauimuniituisiuiuiidesinsunasfieiswesUseme wut fuiid
Arsfinsiauntuesiassrou e fuiluanduiniiu wasduilvsmeuvy Geituiidnivajoglun
Ufsuitiunes a.u.n. msimunituilidoulnsuuariuiiduidguidenisugnliingalasaneldid
Andnuniz Aeusulssiu aunsodulauaglinandaldluiuiidinan Wevnldidutngiudmiunis
wannszualii Wuwumanislduselenilifiagluiiuilidonlnsuiifivssansnmilaauuinianis
mssduruituguazidgmnislidfuiodumdmdamdnuianaluiuiidnanmsiinsysainis
voanthsuitisifeaiieliAanadugvimdususssn ofiwu a.u.n. nsuimuiiiau nsaudlld
nsudaEuannsal nsuTRUINANUARILLaYaUSNYNE Y
Muidesinsuitidneamuariipudulusiuiesdediuyiiannsaairanandnld 1 Aui
derlnsussivingAuasseiuguussluguininu uasduiilvg detuilidosuinsunuassssiuwiniy
7,595,408 13 uay 3,340,411 1§ muddy Auiidsndndiiuiugnlilag wu ganduda uagliana
asiAldy (Acacia) avaunsalinandniaduselgauindy 7,505,408-22,786,224 #u Tuituilganiruin
LLasﬁwawﬁmLaﬁwiaﬂs‘i"lqmvhﬁ'u 3,340,411-10,021,233 fiu 'luﬂruﬁfjmﬁﬂm NANAARINAMAINITONER
wisenilnihAaGuaalnildivindu 431.1-1,293.4 wineing Tuiuiiguuiniiu uay 189.6-568.8 wny
’J’mﬁlu'ﬁuﬁduﬁﬂm dwuiuiiauddgmilasioniziuidududmuduiuiinirddngluaia
ayfusenideanile dediuiiudussiuiduiunansuayssduifuannga 4,168,593 1 fidnenwanunsa
thanvgnliladauiedudemadumsnannseualnilinandnadonetiviviy 4,168,593-12,505,779 fu
Usnasananannsahunsdnnseualwilaivindu 236.6-709.8 wineiad
lifanaeziaide Wulilasieunuszasd dnegluiivaszgatiinisugnuaznslduslovilsogng
w1 dawsiidulifdaesluaadouuazauvu slafidouuan Toun nszfumm nsvdumsed naedu
soawside nszdurdy Wudu  Yagdunsuthldldinsiauisasusuusaiug dndenalasiu (clone)
nszdumssdiuglminaznssiugnuay Adnsnaivlnduasivinandndeligs naassugnluiiufiineg
vhuszma nananuiadinmuesldanassiai@e ey 3 U Tussesdan 3x3 wns ivgnlunlameasived

msmwlilasaana Acaca WeUgniduiiuiideninsudwsuiludemadunisuinnszualni



UNagUAMIURUTHT

nsuthldl ssdmsguaminssuilel uazanaenusiy 5 fuil lasdaidon 4 aeduiiidnsniadulaifias
wuin Snandnuatanmeesdiuiidudduianilududomaaridy 517 fuld Ghwidnui) vio
Uszanm 103 fuaasels nandafinandiaansafmunfiunandnldsnonisdanismumdniuian
uenani wui lanaesiadennanefuiauannsonuudalias Ssnuausinuudadidmaliannsn
NuUMUADNIEYLEs (water logging) éandme Tuilufidnwvi 5 ﬁuﬁwuﬂ%mmﬁw%i’mqﬂ%mm
wn denavilidivinalulaneuiamualufuisdudie lunmsunuin nmsugnldanaoziade
Tuspoginan 3 Ulu s il fedainduiuidenlvsuneu awnsodlugAuidumsnenmiagiedld
feliladhanaosadennulameassdandnidnenmgsdunsilulfidudomas Tnsaeufouavs
(NCV %138 LHV) flfnsewing 18,168-18,657 flagasienlaniy fUSunandensewinederay 1.4-2.0

MAATIERRanULNLUNIINsRuYeInsUgnliesial@musuuuuiiugnanulasitiuteya
WU waneuwnumsIRUliduAfunsamuUgn elsinuilolinsinanouunuaATygmans
Immj’ﬂﬂ"lL%ﬂiamamﬂmsﬁaﬁumﬁdwLUa'WL‘ﬁEJUﬁmwalé’mmwsﬂqﬂﬁuﬁ’mwé’q LAYHARDULNUIINNT
ﬁuﬂé’waamimmimﬁmmLﬂumalé’suaasvuumiﬂqﬂﬂfﬁﬂﬁﬂﬁﬂqﬂiﬁasl,ﬂL%aé’ménﬁmamammumq
LATYgANARTYS awmummwumlw% (adden) fwmmnzaniiiogslaliiAnguuvuvasnisugnliifiedy
Howndell msdiaogiadi 1.90 uindeniae Feas m’lmmwama‘uLmuvmmmummm lagddns
HARBULNUNINNITIRY (FIRR) Wiiusegay 17 snsiHanauunumaasegmans (EIRR) wiriusewuas 192
Snsndunaldsiofiuny (BCR) Wiy 1.8 uasfidn adder 4 vhlfanusasudoldfldduay 800 um agals
fnuirarduasuliiAnnsgnlilauiuiideninsundeduitomadunisudnnszualaiihogg
unsnanesuarliinanouunulndidssiusiudendadn adder Mmnzaumsiaviniu 2.50 vmdentiag
Faagyhlianunsofudelslusaduay 1,000 v

AdIREY : oziAde NuTdenlnTy Weolndsliuia nswdnnszualniin

ABSTRACT

There is a plenty of non-productive lands which were classified as degraded and
abandoned lands in Thailand that are increasing gradually due to over capacity of land utilization
and wrong practices of conventional agriculture. Non-productive lands also include problem soils
such as saline soil, acid and sandy soil. These problem soils cover 20% of the whole country area.
Therefore, it is strong necessary to find out solutions to rehabilitation those lands for becoming
the productive lands in terms of income or social and environmental profits. Base on data of the
Land Development Department (LDD), the most severe degraded and abandoned lands are in
Nan and upper Mae Khong watershed. The most effective solution for degraded land
rehabilitation and development is a good sustainable land use practice by growing trees
especially nitrogen fixing species which affect soil improvement, while these species also can
survive significantly with high growth rate, and provide satisfied yield for power generation. This
sustainable development on degraded land rehabilitation for power generation critically needs
integration of various stake holders especially government organizations such as Agricultural Land

Reform Office, Land Development Department, Royal Forest Department, Cooperative Promotion
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Department and Department of Alternative Energy Development and Efficiency, to obtain
substantial outcomes.

Degraded lands in critical and severe degree in Nan and upper Mae Khong watershed are
priority for rehabilitation and development. Total areas of these lands are 7,595,408 rai and
3,340,411 rai, respectively. The average low productivity of these lands in case the utilization for
energy plantation of eucalypt and acacia species is among 7,595,408-22,786,224 ton/year in Nan
watershed, and 3,340,411-10,021,233 ton/year in upper Mae Khong watershed. These amounts of
feed stock could produce electricity 431.1-1,293.4 MW in Nan watershed, and 189.6-568.8 MW in
upper Mae Khong watershed. Besides, problem soils especially saline soil (intermediate and strong
level) in the northeastern part of the country which covers a large area about 4,168,593 rai. This
area can provide 4,168,593-12,505,779 ton/year of average low productivity from energy
plantation which can produce 236.6-709.8 MW of electricity from renewable energy in degraded
lands.

Acacia genus is multipurpose tree in Leguminoceae family. The most popular species
growing in Thailand are A. mangium, A. auriculiformis, A. amplicepts and A. crassicarpa. The Royal
Forest Department (RFD) was doing genetic improvement of this genus by breeding and clone
selection consequences there are many good clones of acacia nowadays. The new clones provide
high growth rate and high yield. Biomass yield of the best 4 clones at 3 years old in spacing 3x3 m
in 5 experimental sites belongs to RFD, the Forest Industry Organization and a private company
provided 5.17 dry ton/rai or 10.3 fresh ton/rai. With a good silvicultural practices, higher biomass
yield could be expected. Acacia clones in this research also were found as the drought tolerant
clones which can also tolerate to water logging condition as well. In all five experimental sites,
organic matter in surface soil was found in high value resulted high N mineral. Overview of all
sites which used to be degraded lands, growing of acacia new clones could improve the soil both
in physical and chemical properties. The three years old of acacia from this study has high
potential to use as fuel for power generation. Net calorific value (LHV) of those varies among
18,168-18,657 kJ/kg, while percentage of ash is among 1.4-2.0%

Financial analysis of acacia plantation for power generation reveals that NPV is negative. In
contrast an economical returns analysis of this plantation when opportunity cost of abandoned
lands and nutrient returns were added, NPV is 23,038 baht/rai.

An appropriate adder to produce incentive for the farmer should be more than 1.90
baht/unit. At this adder, NPV will be above zero, FIRR is 17%, EIRR is 192% and BCR is 1.8.
Moreover, it consequences that power plant can purchase the fresh fuel wood for farmers in
good price at least 800 baht/ton.

However, to promote fast growing plantation on degraded lands for power generation
extensively and competitively especially with cassava plantation, appropriate adder should be
2.50 baht/unit. At this adder, power plant can purchase up to 1,000 baht/ton of fresh fuel wood
from the farmers.
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