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FORESTS AND SUSTAINABLE CITIES

Let’s make our cities greener, healthier, happier places to live!

GsFI ﬂ%@:‘QGMé'oéa' (::Ssm::em:\: )
s o 5 ‘?5’?

BfgpdlypdaiCep deomyp:cs,

003§ecormopdfgeqs  ra8por0d007
goveqs  Bod|dGjpo3ad$s88:eqs  clgaBagnsé
cq2qE:3(gbgp:ad§:a88seqs  admgoq[gdogss
90305gSeqa 02:56§mpo00d6q: crapO0Se30
§Bzeq: ©20pScpScSigpizacgad wdcorgp:ch
26qicloopd 32080l mglgpSaoepiza[ra:
28:[gE  oBsgascoreqmcgad qpSqudB: opco
00g3060geagR3cdm  Joo | 9581 Sofomdco
Jo qodeg bisdardangod A/C.2/67/L.4 (&
$605 wobeo joqodesn’ :[a8lgpSadlep 2080
Qp:GiQ)OSCfUSQCDéII

[GeSonqpsee(ogn 208udeorc8§:a86:s
[5€:a3Eep32080p0000r09004pPEcdsgR:60q 320305
copSseomnla  208600703$:088s6qsc0bc§sgpiopl
33zedEsdloCaoncoq§aaogaboopSicoms 20808
0deomgpiod  §8gdal(godSs0005c0q$30305
pSieomés Jooo 9§ wodco (Jo)qobesy My
eqpodops  3[gpS[gpSadEqpandeorgpicsopé
32036532005329853252:q2303 Ne§EE3208508:m
n€s0cg05 (30005

95830305 wdeomdgpisé oP0cSe
[g058 [Bz03s0n056000  [§|[0Fsqps (Forests and
Sustainable Cities)opq) 8:00p59j059)9050074(8s

32036532905 39883528903 328H00q8g0[sE

m€0q§ cpcoegonsd§orsé doddjeqseag,

(Food and Agriculture Organization-FAO)

meoeq 2860788 (United Nations Forum

on Forest-UNFF)ooop$ 328 320pS:qps00 3325608

Rp8ofadogpicoidgoopdn

Jooo 958 =[gpS[gpSa8Eep c0deonagps

6320305 9J905002860078:00953J05 3a6[032E:3

PRROS Meegensd§mrsé doddjeqseag,

( FAO)o» 208comgpssé (8| [gqpssoniodeo’

68220501038:  edlogodoonzclanps -

* 20do€deomgpioopd qpadpoye(gadiadest
6$205200503 Z203s005qpend [sdedlcoa0pd
omogSepiod Bearaeoialfss [§[guoSoss
Ml ezegooduneoEs

+ 080éqpod [Bllgapiogé osdoomy S80S
co2dln 32088 © 80§ 83c58:0bm08eaypy)
8ERs [Bl[cos:orEesaggoorunmd croesaseos
005c83253)05 g0 p8Es§ia0d cagpad(sts

* Bllo copgpepsogd 20doondeongp: 05d
o) $05¢]scd5:088:007:38s(gE 29200508
N §ra8p0po020079IEEs gD 32930305
gérnogigap Jo ¢ go ifafimacdecyn

98&[g¢s
8]




&& ficome|m:

1096 .. 8Qw

* Blar coypgrocsodimCopé codofandeor
qPogdonayBodds 088:a88s0028Es(eE c50d
oS5 qeuistipbeSigpisacgad (0§
[GpS[8gS:ea€ cofsecorforgp: cdecor05gd
q§$E[B: c0omm0commedl §pcappadiets
qS[pEsecnieonndsge cagp €[t

* [Bg eoqpgpoodosimEogd osdoom) 805js
aB§:088s002260090080E 0 e0mgp0pSeR0E
QPs103q@a$cudypimacga’ $2:3epesepl %207
2RuSs 9202830004P:600205¢c0sE[REs
Bogjsdcfogqp: oPegascolgls

¢ Bilgoodeomgpisé 5288:eqpEaglaEesapyps
20p80003[E0071 MY§eI600INEFROE20R03
36002053Mg|[a¢s  eepdlonwomangudeos
[BE:séepgeqiapdedapiercyad oy sdatesep
¢8scogals

¢ Bilgoodeom 208ufgpioops ccocpeacgés]

RgPS[sdeoapd podpodpeps sa0gFe0s

coB20p5eap§3ggPInd ©udgRIcuInpdsang$

comEsg§cann 200600 o003 §(Bep:
20guS[g8[gEs

c3203[gpSoagp:oops [§|[gemypgrocsosmiEq

208o€andeongpie cgab§oopd 3208s sagab

0cslod (g8 0dpsé esoivoSofulada’

Q03095:88E[e¢a  ©2:03:8ERCEssE eeplig

[8€ds¢ ofegqfeodéfzis

¢ BgempgroodosinCoy aodotardeonagps
2005 6226 Cs3[gdgpi03038:088icuiats cq
o3 0§qé{mpScofesaé edogodongoleo:
[0 maqpSmacagifelunean cqeomticqod
qpie(ad odogodeuratiisé Fgeaep [GpSap
20§:c0l:qpigr0} mecordnmgata cq
ABodeng clgBaps cqfeqaggepielsdeo
q$sC o5o3Cssladeps Gogpdlsonodoniceqd
ooguSepscodgs

* Bllg eoppgrociosimiEopé 20808 0dcom
qpa paypReps  08gjsddadalgpi§Eacsss
20902008:0g28095c$sqps §[B|:00o8EBs 32006
203EgEedigpigd 0$03:8ERE [0S
Sopo Ga2:g|6s002000fREs Zcg§eomEigs
6207 328816qpEBsgaequpbesigp: §Bjscon
§Ef¢es

*

o&:m|€a8Epo§eaorogpier ege[mgsondds
o[go58EesnE w0d§ecnmemozes oSy
20pSIl 208600IQPIY 3260020532G[0600D Vo30S
nEaBEpodesonéagpiod () ecod050e BEep
0$6s02E0 (Provisional Services)ipowd 208808
00?059009 a)oseooocxgnsog&s:opsl 50@31:4}03’[:
e o250§0016qe0086q08qe0RE: 0208
0§69026eaaScsigps  (9)ooSosimnadSinIa
BEepo§eaodte (Regulating Services) powd g8
eleale BoletlebEcrptic chiov] BICEIOR e oke 2o let 3o ppTot
08uaa8eané[gliadEeposcsonlal cq eoo§
o8ocodesigpa clgodndonecgBegpie 0005
[B&a o005e§miadisé Jigmmieqpodogpe o
pudgé:o0pdogeaodtocabegipn  (0)uddem
o8¢ 8053¢:a3Eqposesortucabe§sqps (Cultural
and Spiritual Spirit) poe> 3a08sc[ger 32Cr0EE
QE38uansadeposesoadarl u3(mpSear adspuda
§eqpocradlep 08es028aupisé  (w)osesoné
QaOGCSigPsaN: 3605 M GRS CEs
ops(Supporting Services)i powd elgadaga(ed
cdlomgledodmnéané =dleol vodo§imE
BEqpo§eaontaupizat FodeondedlEed cann05d
cosoopdo$caondauping [sesl[go3oopS
08eomgpin 60205360600 BMremypes
QP92 3@09$=9J’):@'3=@: :1305(%903000390305
303 $328:005006020051

opaaiulyod § [Geodoncdean (§oFqp:

0930056[005 §[Bpodsonadeann [§[Baps
3272 Gowos8a3 2:06[gd0pS(B|corSping) copss
cola8880p81 cueq Bsgdiequ voSo§imEadE
paooSeepodeamsé cond§[8|condandicqaaogad
ad6a0a05g0pd  esqpadaligpiod osdoom)
cdls0000p5038: ©H:102:00p568020500243: 22§0
005 ¢jsa005¢p232030500pS: cond§erclemacs gbs
c2028qpSc00’ 088dl:coqs Bdes0rEgaBoons
copSlGepicd cdlagoogSy

apdieqodionaSaonuséancy 0d0nde[god
& [Bz0Bs00056007 (G| [M3sapicizangmnanaopSoopSs
nuS[oSconea0de(0¢ Mmenslarodiobeondelgod
¢ Bodon0de00n [§)[03sgps odsgniconceq§ sacews
0028690280 agn3§aooSi

eplavionlile) eémée@ééﬁpoﬁsmo’sﬁ o$=

0deomgpin  3600053ag[g|ea0d 005
(&




0% (Sustainable Developemnt Goals-SDGs) (oq)9
2505 0§:203E(00)en oPoadelgod §BoRkonde00n
BlBeapesS [gpSoqeapeagqp: (Sustainable Cities
and Communities) opq) [8o0pdi gjoseoléa
38mapSgudaiBen [§|[3sapisé cpoo03 63
gescadoopd esepesdogpial 32:ad:loE8ER:
SB[8Bgqeo0ar 3aidSteondr cagpSonpSadeand
csapepi(gd cs028gada§lsdoopdi 0§:03E(00)
# coortigEeSBeoafoocgeh opSharas
qgoiconep qpSefegadepigr Jogo 95opé
Ce8¢cdeconnbeons dfg8obgqeaon sansadsn:
cdlEsfloé8eonn ogascorq§eguSapeons 3286k
ocpBgeBeoBoyEapech GaSopps oot
HsooSigpa mecosgps 32005gud[e3s oplods
qpisé ©0$gdongpiecgnd [go8s0p8:03:c0iq$
R§3)9 050020081

qR89$:9105 99(s)ogEcopd: jo jogsdopé
0056700086qp05g203:98E[RE  qpadpore(gads
cdgeegpa§ciatn epadporelgpbindgst cdadecap
p8cogdcofgs coommocmszgPudepiod oR§cs
0R058E@8:§[3E: 020p8gS:es02EqpSqps [gpSo
008 [§l[03ep: 090056305 oBsgrsconcece:
20R05 N3N §eaodtd copdogopien:
022098 @olagpisé8ondSigp: eqsegeacat
2oopSedlq$upgeopss qpSe§0o59odcns0ps
oo rSaboocS

3273803qp50§:905 (Jo o) g€ 299805
§ 88coommnadicl onosaqpdancogieenteqs
3273803888 qpeq 2090200003eIEPE3E GqGRS
opsondelgodeocq: GsooeioodosimiEad o
RSeqiodncga’ eqgpidfrmnndeqgieoqs qpd
9989 [GpS$e002058008903 oonésacomEsacops

codgEsglmoy 0§qEs(8: 86:c0$i6000 378803
g edl[goorBs sara8uducbo8imEadSsalieq;
S5eep oaggSifiposss BFporioont gl
B§eP:a005005m2  6geajuSIplgEaaod§oopSn

doéndeomgpicl :aSinmad §§
298324 05(g|srec0:0073005(R0pS(gdep  joog
9581 005mnEmaco 9 qodesopé scedm$ie:
$09:600MBB|S MMM [BepoyEiod
20pS qra8pore[gaacdy B8a8ieagieg:y (Joog)
0p¢ 20deomgpiadéep sugseunnde(mlcrnonsds
ABG$e[m[crg 0deoraBSidSieqiaadeSigp:
R$s7608 6902805320803 eo§lepS(ed
20pdi 3288dle[m[Ga9)0503¢ mermad§ | 80§
0c8a8:006609p8Eq§30R05  jo jo 9880pE
odeom[g§ioBie go pfssidd cagpgr$st
Jogo 9580p¢ 208com[g)$i0dsn cdroedeocy;
P89§4(8se002EqrBagaiqsi Jo jo 9580pE com8d
comqBeduon wdomw§: ogo o deo
8obolim[gd opSecorlqssé jogo §dopé
60278860mq05 Bom§s joo o [38copS
0pSe007E88:036:q8  qpSeSieanniqodogaiend
[38¢[0328: eal[Goors(Bs 32a8lqpSeSsardaps [Ge8
Seqeaa0p05  "Net Zero Deforestation” "Forest
Landscape Restoration"s8s209¢pisé codongn
322203 E:3000005gmipepsgé  ee0rEgadaged
§oopSu

Joog 3561 Loommco (0) qobese
8afomnco(o j)qriessaad [0€and88ei 3q8[8|S
m€030pS  cpeoegepadpore(aéiadeadiep
R$ulsqésmg ofgpial (Jo)[3Se[gr05p8 s
(COP 21)mcopSs qpadporc[gadiady eagpdls
oobooeqes 0oboSinEadlep o§eodEaqps

J?




% ficome|m:

1096 .. 8Qw

30305 208600IgPIeT 39$NA0T 32033605
BB oqchB8aengs pScomseaficsacipisd
3qd20670p85/050g¢  wdeomdmepal copd
sabieqpeiioopied copdaopsigbonss
wdeonyp:s wdeomfybuy bubyp:duncq:

codeongp:  cor0edmpSodcocqacgnd
2005e2008¢ 20002000508:mIEAB§:088:64:08(03s
51 208c0038:Bscr5365(5¢ (F8E:c00m [Bpué
om0guSeomsé aoomoad§alieqssuSelgyp: vpg
2908908 3[g720005905g05 20beoms &odj
dsrqp: conoodmpSodcoqs s6 Qo sagfoon:
odeomme 0e8dnd$: (jooo- oo ¢ joo-
J0209§063208)08  cqpagzacanésacopSesiagied
§oopSu

[6§or008comgdlssémpd (800
(Reserved Forest) [03fo€omoguSeom (Protected
Public Forest)gps 03:q)00pSeconéaqiobep woes
8B cm ¢ osiem5§B: &éce§uorai
J9:96 qo8Es&: oopSecodéBsdoopSn cvomo
aB§:088scqes0Selg (Protected Areas) e§oo220p8
pd: .6 0§ieBYB: &Ecefundl g.qg
P3¢ $§:§e5B[sdCloopd 32[8ondo0deomsudelg
qpeo} §€ceocl Qo pflssu cvomrosubelg
qpod §€cefuncl oo pfs$d ofeqgopds
ap2:0pS[ado0pSi [GpSoquudgjegbeSod dqd
[3820p8 @3203(GpS0929328 3¢ 208e0r05cs:
gpeofcopSs 2§§0S[eE semaEancopSedl
62028QoSaooidep weg§ead cfurem
(909qe0)em oopSecorEBigdaopSi sagjsand:00d
corm@oedéndSiaopaodgodséxnpd cm
3000 Q0§08 039 opSecoafeqs 8odesoad
QoScgjeS§oopSi

[§$02008c00qdls  qpSeSsqdgpiss §6
Q0 fsonzndeomdmepoe 8603§:qo8qud
odap: [GpS8eoq§eaogadoopSicmnta meomoeg
B3 0pe[gascdglsgeonaéadlqp mFuliglasé
2[eo:e3[gpS[gpSa8Eep maBmoodep:a? [spdsopSs
§Eqsmogodcopdieanls [9§0r8EEnEcomogp:
[6§copSonpSecorleqeddndss (jooq-jooe ¢
JoJB—Jo Jq)o3 o3ésez0[03:sé [gp85059003:08:
pé macmnEacopSedieandégodagpddoopdn od
»[g¢ 8Eémel Bodfsddfsnyodsiadieqs wom

q)o>86905( Jook- jo jo) 8Eezneoé Seqeomsd
n&:son§ses0042088:08845E:8Eqp vumgyrd
§8a0Sc$:809/05¢ps  c002§E:08q@a8qpizacyd
20m05056[ggpré  e5qéiean[gScopSmps
coor€eqeddgodep: 30§o0pSad eqeagsaconé
oopSesleeod8goSagn3§oopsi

0deom[g§icBiasé c0deomsam$iamnen:
mpeoiagp: caapspSimjeodicoq§zacgndcopss
JooB-Jooq maeqssbogé  c0daoSarde
o310 q8a8E:9q c0beomrmang [Bzeqs30305
[08c0pS 208:08[g8x jooB- jooq aIeqEsde
omnéq 09:§secsnpé 08c5arde co 6
q638E4a&: sCaobeomgp: 2§$20Esé Sodj
a8§:088: [Q19[a€:006c82qpiad acmnEsacopSed]
6802EqnBagj05§oopSi

a8pore(gnéicdy cagpgjeqemeapad 208
comfg§:08eatsss codeommm§imonmyeoliats
¢ omg$aodagode cagpyaéiaades:(Reducing
Emissions from Deforestation and Forest Degra-
dation and the role of Sustainable Management

of Forests, Forest Conservation and the Enhance-
ment of Forest Carbon Stock in the Developing

Countries - REDD+) §&&sra0és28%005qpa 86
26500058 83comEsyScoqs csorégriusésno
20de0ompoesddiol 33691008 cn&aguSe (Forest
Law Enforcement, Governance and Trade —
FLEGT)s¢ peqpooegsé sogzacagpa’8obuecs
0[g8ee028gosqs ocoeomr0npdgeS (European
Voluntary Partnership Agreement- EU VPA)o3
scomEsacopSesl[g€cdeigpal :§§smsed
6802&gnSagn3§aopSi

280:cepEf§ n3qp: colgodoncocy;

208eomBsBsgrsme5[3¢ [§$0r8EEaN 208
com00deI0gPs GaqRSpSo3eeqs osdom)
863369609603¢  eeodlgadesooniad [§[good
coodgpa copgpodaadode wdeooagps coés
cm:00 88:0bsdgpSeq: codeomndolyps

Jo




& ficome|m:

1096 .. 8Qw

poopdap: §05G|:035:0885gE:cScSrqpeacopSs
69028 gad a3 §oopSi

Ssepa8opl [6§[0pS00896: 8S:eepagdsd
208053018 (Towards Green Land) es0¢
o8[s¢ o3&/ [cpSsudi o§Er B sud copgpeps
o8empls 6s0:§ooopd 3epratandadéeond
cpapqpicpé Gaa0d[goSaggpesturediCsmn codué
g0} 08 m8osjscoj0d§oopSi (g o3é:
c3(03:s¢ [0pS5uSeaa8:ads ma0n:0[sE [§|[03:
qpsog€ 8:co§scfg(Green Land) 8603§:qpicqssg
memEmnmpicsldEqs wndedoosaondean
Grsapsss cdlC:o0p38E: c902EQoSagn3§oopSi
28mapSqudajodepier-

002009 [B[03:0005g) 0§qEseooiee 6o
§¢ cowosdm:s ©Ps0nde[god caoa05dcudE
co020050§:m|E  26[gesndqiesadqsss
0m206M:gp0dsé mbeqpalmyad [gE:0§
Bsdlscond  eepAlgpimeaRodeod  oo0guonos
B:8E0pS [§l[gapsgdeclccoq$

20eooagps 0duogiulepiad §|[goged
cdgpisé :caesadfe cfuorgps [§1[08s
038:e§on30pssl 066100 MEEAYPOS
R¢ 288:eqplmpsuon’ 288seepscdaelgeaisd
[s§ oS oopSeconédlcoqsi

B8opcponsé sondedgosqp: giedlésdloé
cogfg€ codeomgpig§:03:s qr8iogaseo0 Gyep
qpisC com$Seomybesepepiopé ofeagheand
§03§jsa8§:088s0qpe 6202EgMA[EEs(sE 20206007
qpe3ad oo djpog[0puSocond Gowesdal
[G¥copSadieeadss qpadporelgpliady eaopyed:
00520609§0700p8 qpSgudajrdep: geodes0E
QoSageS§oopSi

0990056[g05 80300056007 [§|[Bsgpsal
20g$326qE0F:0pS compamdqdlgdoops 86
cofsflgpSoops [l [0Fap{gdeoqiecgadeops:
comls 208e000808gpiy 6000506207 VoS0
onfsp soofoyprciafgortBafinogs
copSseoms 08olaodeogp: §odG|:a8§:86:
[8Es00pS @a0p§mcqinsoops bc§iofondad
[3820p81 3298dlcpbe§eqps c929E[GEEEQS s
00SeSoosanosageps 9ga8maabc§qéaps
63003[gpSoqqpieaads ¢iedlseandlgadq§adend
20081

wSEc@rﬁo’]méu

wduéardeonypdyt 8b:cob:dgpdescan [§oyp:dal
8o8nbeorgpiaops ¢ [§0d:onnSe
320ict  003g|oS[gdoopSadonps emséenpd
$Becp0e§s038:09€ 208c00008§5:0885eqs voSos:
n B§:388:6q:03 acgdar[aE[sglsS copbogé:
opson cdl:086507EqaBq§adzadoopdi 0bo§
62071 GaqPSoP503ea0 §[8[0P:0005g (a8ewy0))
0ps00%6[god  §[Bis0d:onabeonn [§fggpiedlogs:
ceoq$ dofandeomgpicl 2208308 00$8:03
$2:00p58c832600081 080€o0deongpio’ gffgod
830322520081 §05Gs(g|ea8§:086:8 83500051
08359€:8m 320880502058 go[gE  0eor00d
olgpzof 8cBs08§:286: cer§eqraidcdanad
3293283203051 q8m0d1 copgpl [§|[Ges0sacdnd
copSs 2080EqPiBadds08§:036:8 §3a620p5n
2deomlgEosndoleps [B|[goodeonigps 8850
clgap: oBegrrcorceceeaoged 3Eodnderodod
2§$30pS[eé c207Eqod[mqepS [gddlaopSn
ope0aBu[god §[Bpodonadeann G /By
[g8eclonncoqs Beqpadesmonps spSsosdeps
adeaoa05a0pd 0g8seepieé qEsddg65cs0oE
Q8[390p8[gd0pdn Beqpadonpd 288:eqpé
3Bz @olegps poessaccorcbesageps  §€ceq
2q 32560:08mppdaqps  cCl&o5p38Eaapiss
sofforcrffiort] soorbqpdiEiahoopds chosd
Aloopli 20deommaod  §E¢eomSodsonsegod
§[8|z03:0005¢ =8medepiré eqsFieond
208053038:m[ed c0pdagdicdlind cs02Egad[m
qopSgEoopdn adeood mpSeorSolzacgabaotem
3$2005 500508430305 wEuE0deo
oS §886:c0$:8[pSeoon mySierco0a eubgé
g0SemnEsean opsondelgod §Bzonnieseand
Bl[Beqpzo? condeombimacgeusdCunS [sbeognts

“@ﬂgémﬁgﬁs 88sceplagbedl  2080C83elmalg™

feciderdf Ay, i
_ mfswncant eqfigfyciemaacan cyqpyplgd

°¥°3 @fﬂﬁ ), T




Cors ——
& ogoboppeglylat #

S @é@éoﬁs | peo§Hean(Q)

nodeanmgr@igé =8mmileé §8§p§doopsSn |
¢&:08¢0  8&[gEsgrfa8:(Sexual propagation)§ c8E3§gE: |
(Asexual propagation or vegetative propagation )o30[g&cloopSu

odoy)regig|aé(Micropropogation)oop  c8ESdjxgsEs
(Asexual propagation or vegetative propagation) $p5:0$803¢ 0089
2012208[g8dloopSn 0§[p$ o§oolimogls copSagegig|lats
¢[o3>€ (in Vitro Culture JopcopSsesldloopSu

o&og|qjsgEE:a0pSer oémbulel apc§ionps
6207 2005§a0cSgpsdlo€aopd w000 (tissue)o  cepdlmEsol[Bs
8olmouleiSesé odaodopSiopeand mundepisdedianrcoqs
2UMNQQigr0200p3 02008 6§RSe§olsmagls copdagiey:
[BieEdsEloopSn

aBa3egigqstie> 03083onEBaneanmoneps(Totipotency
Theory)edlogésacgddloopSi 08083onEBonecomr00q:8005¢2
22005qEag05§eo0d Badadads(Living single cell)aopS [B05sd
003 wéeayfeonimermesqfdlon grocgpmumdodi

2260780 8emmE[gd8E0pSa8e0r vemmImePiu€gddloopSi
odaysgpgaas pScSiea08godepap 50E(6)0Eq

CloopSi egeps 3082080532387 :0906507E84gEs¢
[GEudsgrgpean§olenlsla oomaydgals grsgpiegdgats s2[gd |
odcofgs sabd8qpifcoqicsonlqrdatist clggBosdsatod
[g&cloopSi
035:%1::5:":(30:@5:036 33@%(36(?)6:@@:@11@5:[ Satgscg:@"@&
sCmeooegig|ain (Qfcloopdn gusdlis 3a8:008c000008g): |
qpigédligq$ ocguloqear c08dapicl ooBogpspSiopdlst i
gsapicgs(e§Eclaopdi 39665[¢rmeo 082035858 Eqp:03
@apiegsg)[a€sesodaoés [gdclaopSi

ocoem0ERnes[e¢ §sgrrepiernsndodsndigps 00dmsés [T
qéolapesé 22608050E(6)c0206096507E:8EClonudI 9e202Esqpen
§:§:8e  oBoyigr988qeafgddlondn [gEoveqpdligasgpsod 0§
0€q$320905 ©209e90:dlsqp:( Homine, Kasumin, Detergent, Clorox, |Si
Tweenty-20 Jo3s20350|q) [0Essameas§jp (o[ Seag):§p0dsé
Boémesm0nedgompd:  Jro005gEndes0rEgadadloopSi f

3s0005[5E:6507E 08B0 32p350863Eqs03 :298§:2208$ i
B§:paonieo0r  Jigrr0§olaopdrasizacyls s0lqpiadodepagé
29340008 §ofmesicas (Laminar Flow)saogés gasapiegs(y)
0p83280533C8337: 3805[305600705(8: 3320 djpygsedcopSags :
0026007 0§g§a0p8i0p5q) 300§:2081 §ad:00303S:q5002 [N A

@




L s -
" g

208 SGjrec0r8a§:( Growth Room )3208: 6[5o8s - i
6g.c023q0loopSi

_ weatogiilhy 6% 98 & 8 610539@0@ /4
254R)%s (5)gogad§: coodaapgiap: gowgp: L
c08820p8 BeSsqps(Cytokinin)(gé egpodoo:

6002 uqdJiyr:023203E: copdapticeisREsE 1)
rpiogigBEimetod snSonesontqosgs T4 oA ()eaxgrfgéosd

A oon ()sa8moon
69078gr38EaopSmogad :pSondppse ol # ogl (m)eq&dle
c002Egq) 30mqigren goolsgpiodopfadssalss Jou (om)maBogs
ooo:%&ué@&ﬂooéu 2

grrapiegig|eoreann s0lepiad :fpEonod )
038 cBafosdrops poSialesd wgbogesoo (f. JU' ()00
§220305 ®EEogSuBeSiapyAuxin) 88 cafed "L Ji (m)ogoScoded
0016207 2ONeSigrr309E:0005098B: 2GS - S (o)seeepEselgodgps
qebeofbmmioortabado & 0y (oymecpbiefie

sirassipiapcidbopegois sgcjﬁqpm‘} A JBi (m)egpenfsé
Srpuappeacgts ojod§odelgatiegeculgs eqeg, U -
08§:338(Mist Chamber)mog€iopé sa8$88qeS 3 JU (on)efodgoqs
§e0q$320305 [gedjrecorEaon§dloopdi o3s0ode K. J ()ouSep5o0pSsacs
0800§3[03003¢ M§r0$gse0r oy T e (m)gEsasyps
Grotadloepiod dpiguapBarcgliod eqeldifl: A co (m)gcSorsimfGeSems
20E§0d0p8 eradeqpaddlm clga§odJ:dCB oo (oo)oBasodls

; . U ()sbcomcys

[g8Sla0pSu
00333167 ME(PBipegicong deogp:

[G§:08s000[88s  208mp00§:098gpsye0Esc00(gEH 2 A (m)adcom0pés

omg§edanacaapspSiaqps [sdedlesaopd =9$ g TR s

23logé 20dulmaefgradenlgr §a3GE8EqSeaog05 s e

§:§:8ecmnigdB: esepmySimfiozé =moé T T T T T T T T e e e e A

326[20535(52837s AB§5086200788E@000 $p5s0p0 i QﬂEﬁﬁcﬂg ”

83[g800pS ondog|regig)[gEsspSiosd0pScopSs wbd

ondecoréondesqpe doalsqieuagrbfdeforEs qodepe fgowusk andhessodey costo) 2am
gk udon wbuWGeny dotdoudr

eqeo02:0n€[gadoscloopSi
swsmecsqingsm comaudfgheo veomtauifgbeo
por0ypdniteantgain  sacndndgeogezntigEondon
ndcfndieontcgl qpdevoddd ooy
vcantgodqfeon weznéfgédogn oforoipdBmeon
oBofrodanfoiepen quieomésnheomcogegfl camé
godmeond) 2aqé:qfsmnchadeqm uwbocljeon o)
ofpe8 [ghapfoiomecpeogd qpigpfiesondin
APt nffAmeon qpepen [Gandkoon
cg0 cforbomum cgbenyel, sxBmodigooniench

AloopSi 8mm08¢> cobslonadadyasepigéaad

: Joi  (m)oadegorgéo?

(9odqid- wamjsucqeantgdcan ms:mdayrey:gac:
canC:0ke oeprpicgt crpanpacan [(§unupmgbopreh g
2% [for03{et menmEampbedicantgrbanean pfonbayp
cfiiRCpbefimmbntiich miududenapicamtssqean
E%Wﬁé?srwwmwﬁ(ﬁ)mﬁfﬁ canbsdkahafgh copansofat:

s |




op comaecormal [8s
0300059300305 eV $6
cSegpeo0pd gPigI36qsdle[0dEs

03 &:a8srsc0pS coo5S000s
[3BsgdSloopSn 29052005
cpons03eics op[g|e0R 65qe00?
[Gooo$oqSapse edloSgascongats
Gocoit cpeoroosiied ogd
quSgjoSoopScopss c@zgPad
Bojglq50€ [g8dloopSi
o384gp53208:08s§ ogem
20500c§iadlep 328 300598
Aolgbedy §opiammolos
N$HQ050p5c 5050058208508
copSs 99em0$GISeP: a83g:
3.0p8:6907EgoSagioB (o3 dloopSi
9960005096c§s0r00p5 q6a3Es
ogas0pSundedod ceodosdsé
28 0085$005mdg§ des
wbmdey 333220005 @08
caoamagp: [gleodesfaaaandsd
Re28ec0Img [Bspsa0305%
ofgiesep800o[gdClooSn
oA%5:8303p ogioci
apeona€econm|ods §Bnsacgad
wodfGesasos ogfctssed
[03221981[g|eqSeg[me0r9600
20580p5¢> 3000555509600
05DY|E0QPH GO FE
qp8quSardsé  saofsonepigps
Re0FQppdaprigé Qoo
w5gepogt efmpdadcd ok
BigeSepiad 03§ Sodmcy:

oo a3030éo&a8§mdlBeon cagaoad[m3dlq oy cogieon
033 $30005(03p3 8cloopSi

dlqéoreonad[odsgpiancsls a8§s2c0pS(Bs [sEemmnEgdde
¢20500p5: §jre00320800600084pacoypEsonmt/apcud(opecnadeannts)
qpioecslsCo @2330m¢lorqlgp: 0§:089/05%q care0ra3gB:on
2055532 09p5s4)007§8E 0SB cop §qdloopdn a3dlg) cwdeomadEep
29600205mmBraogé mdecoémdesqpe :ecorcbmmlsdeoqs
qR8guSaI8  29e0205580052005q cora8§oorsogEans
005008cpcadqpimcgad vuymigdeagéc] mamPigiondsol (0§
copSgeomé[gaosqilaopSu

o aenwsRapdy HNWD:

296005005 po(:[mem[el)sé  cos(gpegaéson
6207 AI8edlogsdqa’ cdl€iobooneslslgdiloopdi apeonongurcan
edlomqal 228gloSgéa8epagé  sa[mmsalglomagomadqnegads
085553210 0P2qEB903 clacfRledleda8des @soSiear0md
qregaésoégddloopS

2960000503 3260860072008¢  (Research)opeslad@: gE:
edlomqodgéadepopé sagodmacondyps 206II0DERIEPIY 3220
spegesdopodqseandaopdicomts [gEsolq§eadoopdiemntaonon
Q8008908 osdmmypiediccrang 9oondionéfgstlled:8os(n
808[g€:0ng =28¢luSgEadco:dlaopSi

GE€ “ogemmaosupaopd 220808 ogps 32§005m0
0998 00S08e520p5[go052008q5q508 0sbcm) 0g8crsmmy
gPegqiodiccpcfglisé  woorpmmméglaenyseon(oisoads
208[3p8ge002098c$:qS[g820p81" vy [3§628EE8g08E8Gupangé
2g6 Qemoseiaddluiod ca5dlxnodés ¢Ea8SdlapS

Bm[o¢ 329p:03¢Bicond 3a6(0308:3ep1 22g|05mC0036PE03
0300008:qp80 090550500 gedlEsededlEinéggsé o9ems
©UI05GOI YGOSR~
< 3gp:a3[Bie00  36[0728:3qpI905BOBYPd 05Som)

FICETeeTeaTeatel BIRIH

$3agp:8ea0daopds [BpSduedeonieas sacloEimaqrad [GpSbeaant

RJ




% ficome|m:

1096 .. &8Qw

osdonmgecné[ggés

“*3gpiad[Bico0n 36[0Eimaepulfsdeomny 3
[0€08[s¢ BodecgaoafB: com0dgdondyp:
g waemndypdepiad [3Eso&[spSens
[8&: ©20pS0d0d90wI0dmds [0jcr68Ea0o
ogi€ 9eomasupSeuanpSurendgoonclaopdi

o ogcmmfmmmms
copuaeieé Qe |E0disd
§jp§oloopSn 0p22gGd903 aBsacopSalar vwr
Qqedeadan3eé  @odicad6a07826(gd
a9600205(Pure or basic research)sé qfeoo 3308
wfgéo} madigBigoogrodeqal clsgéilas
qeSqulq @:08:c000076207 2203:90C00NS
(Applied research) o3[g8dloopSu
op8o0pSoneomaos 2003 egegudy
29600 5[g0pd[gdee 28gspSimigresontgodes
264732000398 058 9§MSEE By
coogpgésa§qdlepS
R oeogel qbgiqismniporpp:
29600 §0CcH0009e1 3[aCwisadsqod
quSgedoopS a8m[géopomadesol [gdoopSn
29600205090¢ 20820410005 28cdend 3aqE:s00pS
pSs0€[sdoopdi opeoa0s0pS croonadel [og)
60p,6566009[go0052795gpse cdlodgnicoaqst: (38
0pdeoRad ayemwsatel qpSguSeodoops
oepa}  @ofgqzodedeloaés [gigedlgRfEs
[38c00500pSs samjuSeansé cageora8§qoopSen
() m:a8=m[aémndepiqg(ads
B8[g[S0g0S905e56007 ai0BzaCO5GS
o3 ceB0c58EeEa sagimcondmadyp: gpeg
cop §fas 8§ [Bmaqiodsacondypie c§8s00dgp:
c6509058E[REsa¢ 3208081 s[gEodgp:
q§eofsés
(8) sooSaguSgmandeps cologedcan(gés

c0p §[Bsz2c0070530007:4203 F[R6s805(eo
[B&:s223scopSicomn  edl&odfgEsmngends

copSiemnls 36002053002:3008qPigPEEe,

8 s00S0guSemandep: eolagndanr§éfgés
(0) mymodgp: edlagaScosfgés
Boye0cunicicsqpapé 002:a3:q§

033260076207323] ProdigpegesdooodRilst aw
290308gp: edlogaboonfgéa

(w) §qé:gmuymogpia o§dmmps(g|
88[gé:
§q€sg s0pm%06mia3 [G§c0pSs0Si08(aE:
296l 38EmurmmS[g8E[RE: oa0pSsands
ooqRigP:ga03  q§eoepS[eddloopSu

g1 eofiupl Joumemabip:
(m) eoodegpe

88caaoaqeps 226000532002:9$ 0G|
[GeSdesan€ coodeoogpgd @:08:e00009qdleS
0600806209Pee[M¢ 3260000530028PIMSCH
Q¢ 88cingemawso$dsuyodeagpagaepS(ed
SloopSi
(8) o8myq

3260020932002:qPE03 600002ePaREA3Mm)
[8x 8c50Si{sCacBoonaa w8Edfaa magtocd
co039)0d3atiod ©lgdeead srcon:dodearcd
§ 808qdlepSu

(0) §soom2q

oqoo8dhacy foegol} ayasep] wpBoopd
033002008:9078l00p50p 056893 8803053Ec0y,
8ajodgdecoms(sé [gafts vode§eanrzacaonnd
20023gPs 92:03€36007  826002053200236:03
225401 8[5E:0300p5 88cione05088:03 wIch
cagpeopd3a0g0d qoiqudgedenr vqpdSqudad
[g8co ofscong eazugliagp: ofg8eoqsoq(olq
&Ué"
g opeoafjigdup:
() 2§E&sc[0g8:6090005p5¢

( Historical Methods)

30305326[m3nE:3aqp 2290500056203

clgepemmabag’ gdewrndmcgeacssacd s0ad

06600008 $p5s
(8) 3é[géomanrgp:al grodiearcor5pS:
( Survey Methods)
me[onémqpapé  6pSgie[drdadolgegé

sa03poepscgtondyielgnCadeditelrinta saclornts
2oj|e00508q wrdeop 08:00860000055: W

[¢8loopSu
Bn qpemafyef pbes:mdneduciydigt:
() 9960020009868 [gonosrzac(ointisaep
ABegiguSes
@) speorsofiogbontiosach sofigoef

R




% ficome|m:

1096 .. &8Qw

30305603:009)05gpredl o odgEs

(0) o9eoans 88&:egesjd[ats

o) 082262008 29)05320005 ( data )qps
c05030650285g¢x

(c) megpimc0adepd 9opSs 806[:5 sé
c0099)059)  qrodaqoduy

(0) o[3bseqpo0osgéa C%méwoﬁﬂﬂé 3l
megp(oéol[ationpseé 3s08ados
6202Eqr3oRa:q$ uSc§emadmodqp:

2005605 c022dloopSH

Q- qecnogfypdpept efmgbodedmopfyals
Re0DF{|edepog eo[mpdodndep:
20pSqP:gr8a6a0053m[Glq) §328600982600905
sagoosepxgorﬁ q§8&dloopSu a?eomago.’écné ®
3600083q203 3200803078 3adigIqeo0e(oE
o3pS30dsEmigag 9@8%5%11"“
ogeloé  eo[mplofesafmaiifgiqacye
39%0’3303?5 cBeepdgrmagiy§laieacgdd o
Fichigs ooboockengd
(02)noBorec0r0532034g5p5
(0)ql:p9096g.005:¢
(o)qé@%ms?ﬁcsaeﬁlssamsoicﬁ 28§00
q$3209:08325Cla05
(on)noSomeoor05 303 5|55 s
03080805 mnodoreanndedaopder o

09[3pSc8n558co0o 09338098208  [8ECloopSi
MOBEa0503 Bagps § Wbl 30§

2 cwBuzguideann madfggpiogd egEionéom
moBoee0degIgpiog 0$8om MR
0c8  8coneayddloops

236000808320305  @2[mpSadadmasom
6020503 (o) ©26qsa) (Author) 205[6¢ copSs
cola (J) 03363008 ( Title )[gEcopdecomnts
(R)0po2qS ( Subject )saepS[g€copSieomEs sa0g0s
00p qpeg§éas Rl o8oooy 8ooracy
§dloopSu
(o)oreqiny moSoecor05(Author card)

23600005005¢§:30305  3033g|c8e002
@306 oreqEnmepiadalagé ddercqsogpet
©336¢p:08  @deqEamoSomeannsl qpegdé

cloopSu

())o>338m0pS moSoneaa05 (Title card)

©7330c1320p5032809i€ 3090500 goeg
8EloopSi ©133030p5 mnod[gaseisacdlads c8Cs

og€enmdmupSadeniooonfBa ¢E:eaepSal samep
093203E:q06g8EloopSi
(Ropa2q8maoSmecor0s(Subject card)
8828c8e00n 0p27qE220805 r[mpSa80s
m05ea050p¢ [38qqepSlsdeanneoréopan
Smodoneaonndzac(o3réial a3emadod samybs
g[e8§com2q§c8=aSclaopSi
op2qSmaSmeansadopSer 056
g€ I§oopSeac(mnészmaqpouponqded samepleé
copSeeomiananfeEoopSieomiazamepstomn§:
eepesrgopSicontiosdorm) Bodeqeagoonicann
0560089908 0prrqSadulenmadig conead
maoSomecorosodadaddlaopdn oporqdmado
ca2050R¢  0p8ea070p07qSgpi0d deaé
cosoopSs 603 §8E8a005320905 a9e0nB03:ad 4§
M§005000g0(sE 8832088c20707908 30908000
c0p.§8EdloopSi @2[3pS0305ea934g|o908 80005
0380008203 gpegepapé -
oI ©6qen08|c8326051 328 32053336051
2009[g$aq 0opSegodoamepS(eé copds
el
Ji ©332630p5[8EcopSiemmnts
A :e[oésmep 0podqd[géaopSieoné: g
ccooémdage  gpegear§(o3claoSu
ade[032¢ or[mpSaiadepiogé mada
60020508 05800mg|e9Sf8: sac0nboplesdgdoopd
203&:(Q)dfs()o%3[8n: BoSc0:§8EsblaoSu

2060008030008 ©sbonmjc02§eond 03
0620508 [mpSElsensé od[mpSaaSapé
88u05c8eo0a1 gpegadeanisac(mnmaept 0poqd
g2 320305 ©3380200820p5¢§00p508 a8§8EwpS
[g6cloopSu

(d)efl:r9058¢ 0p5:¢

RQee03{g|cpbedopepsaopd exfo3pdoded
o3 2054g|epogéen[npSadat§ 09%6er008:qp:0}
oledl§ 0pSa3ad osdonmBoornpsadaddesad
Sloopdn Be[oé  or335¢preig]ionelgicrdoom:
603 cuopuEeé §rcopSaoconiedlodoong$
a8326lo0pSn

drorelgaesdoopdy> sadfrocgeaosae
qpi03 3[eseqieob(B: sagjioncaomaggp:od
9cdl€0076000008c${sdloopd  frorelo|aéaet
qpSquSgirBerosdeomts 830dcmnEindaq
§Bs ©20050 a9e0Bgpin3 seguSonm smme
p3c0:8EqS[gddloopSi e3[m3pSadadel sacfgdsrds

R9




& ficome|m:

1096 .. 8Qw

[689> ©3338[9E00038 en[mpSo3aduparog€eopSe
Sorefnes socssaeBE89B9cEr dhoge
o[g8Eeomrr[mpSadadonps osbomy§aopSur
©a88ECl 208602709600008578 od[mpda3ndogée
(DEWEY Decimal Classification) :Rgaooeeﬁlsoaq
BigeS:o? 2298 dfropelgieordloogdi w8
0p025[3s(R)9s¢ 2609609000795(0)? 9oaICs
(00)90% §.0p5:38m3007%88:  LE:0p32q5(00)03
89096(00)98 :e0&enyng s00sAlodgp:d]
copSa3€2007:8l00pS1

2830004]ip0580pE §seoamSesé s
Jfropezegodaeadongps adiconeandeoé vode
oguSmalaopSi ©2336qasEmadoeannioné
6022 eo[3p8o3dg|iedBiond: :ad{gq$ cguSep
20pS5p8:058[8Clo0pS1 ©9(3808053E 01335320
agro} vpqbaacicdesdornrjgepbiy dfiopeldcon:
B 2960008gps00pS 88woBafeons erzpdep:
2[g€ wéoBsé wadguSescond 0porgdepia?
copS:08§qeonne(mné  s005cndeéicarconad
8oSgpiaclcongepSeddloopSi

033359203 0o[3pSadSqpicgé osdoom)
Jz0n9[0|02560026[090E -

* coor€edlEgpigrean 0230¢pisasd 88
30386007073603 2950332058 320905
om  gpegeoy §8E[RE

* 06madearcorcdoopd ereqael 3336
QP03 0odgodeosnpss cop 8&[REs

* 6808 0podgdséadfeond 01336
qp:od odesepoopdipé cog §8E[RCEs

* 2pcmaderacdean vpodqdséaonied
e$ca0 3[R2:0p02q88Eqp 0738 ¢p:
a3copSs cop §&EfeoonpSsanijiempegp:
q&&cloopbi
agrefm3plodadepe 98i0g0pa0qbensd

apih soBocon gasbfls nnbipieoet
32600:805ds erg@ecogldlméu ae§e2[0380305
qpiogle 0p95¢ernddhd gesodtiB: djip
BiepBeoes: cwogap>> dhogGlEdoogs

(0) qpSpg$:07538:efjsm00:gp:
R
ctranpholol oofeScichopapion oreSep
6ge03620703908  qpSpg$:aadeSiunesldloopSi
ReoBepiacsied qpdpgprerspOepiacgappd:
o3 eomésgagrncopdoncmaedlodeancgé 88
65078gm3c820p8 2pe0506cS:0d c3a7EGES

Plapleshpleteplelale st teldllovtelFev s blcte plebE BT ple ol
0p02q58Eqp 3a9053200050308 comsgagpey
005q$s¢ ©73360900653260070532002:0303 323
[so5egeguSonadqapigr 3aeqi0ddloopdn 3203
20036PiqregaRRfeqls 260070532002:8¢
08g2 3260000532002t50i00d:03  3293:9/0205
q$c83250la081

99&83260020532002:5800p5¢7 GEOGQER:
90508:00E320p53203E:§[G:  c0dhondeud0Sn
cods08eqraonagifals olgjeonienn 32910530005
QP ©9g0de08sgpa3aladdloopdin 9q€ieaccor0d
2002ep0g¢ 6o sBeeigSigdaps  cesgSiss
3c{saeomEsdalsgps condeapodgps §Euondqps
9050&sgpiecnpSod samjoliloopdn s0Egos
2260020532002:5800p5¢7 dPdGLdM ¢qts
0795000819208 Bn8: [3§copSeqzoon:
oo€[geonte007 ©33807008:i3edcddloopSinued
qpsuSegedigps guddmySiaps §83)5qp: 0208
o3zamjgoldloopdi 9960808 28adea0o sagrden
comdqpia} qpegq$eecgad 0poqdalep mdien
20qps guidmBsaps §63)50235¢ps er50Sels
qpy 3293008gpa 3agp|ugBea03edSaps eodonSigps
clgdsCeocadoBiuongp: ©2907q8ssé 3appSims
qps 02098 qES5p$100336 Sayjszae0d0? 2R
[139dlepSi 32905320005008908 28§q$s20305
36007058200280089908  60Qe02§[¢ c¥ed0S

8Eco05c0pls 32905300 050089903 §ESEerwn
a8q§m0p08e  3ea05%:0EPIgId Gaed
q§83260p5[gddloopSu

B0l secocbeacomepd oaéfgged
qP2o0pS 2m)Bsgj002[gd20p8320305 samjuSono
2Bfecocoandean djgeondoodopeonadaps cogpés
a02s/opqpemacssé codeonagemansgrs @3(03d
B05(qpSep$s)erzrdedoyd coreepadeacnindd
q$€dle[o3nEs Bodcdgn Bodeslqfs :288E¢s0pts
08eoma8Eqp emaosma 3803:0005¢(8)s
cndédleoc(oé: s0g[g|a8a5qdloopSi

m|S:03302qE st

Biofit SpyiSipmmgfol svociger 34
opecnoglgepdsbimcieps Jooosdn

Jr cant:3E3a jogpeeacistzft wbcomaemmss 6gqo
230:2pdduges oog 956 ofsdldoon

o c3B3eag oofrgdicbupniocinantons gober joagasdn

o Bolisofiionts oS sobapai)
Joo3gon

R9




Brooraogondéoopd  saraBudopls $E¢
qpséiedlésg 08eom0prqdsé 00508
0052009607 apSe§ieaoaEgadagpial j0oo 9sdi
§o€omo0032038s 20690707085/05008q5 uaeeonE
gtﬁ@u’]mcﬁu

00&:a832798058056058Eqpisé  piellé:s
c202Egdas qfcorcopdancoy sa(ojigpsecd cfg
RB 3ge30mdglads 86:08:8[gpSann
coeqEm0Rd 6802Egodan0p808 cog §qclaopdi

327a8058E¢gpisé coossdonrmncosacyls
0dcommastodaybig qecorémde wiedlés
c2028qaS[aéseé qfcoranpdmacay sa(aggpiad
26[59077 327963000890 8Ssc0§sdlgpSeocy;
eqPosiqoondoonmd [isudssacomiésacopdesd
ae3§dlaopSi

c@c@o& The Asean-Rok Foresl Coop
eration (AFOCO)?.’Dé Asean Forest Coopera-

tion Organization (AFoCo)a828 mjuS{o§gadsonpd
¢9028goSagnS§aopSad  cog §eudlgeaddlanpSu
AFoCo -RETC

AFoCo eloo8eomrmmaoScssodep:o’
28m3aé  323E5()3E:3[936902E8 90508
2505 63200p8:38m[eCocpudeqn 328 3005:
colésgal gsea0dlqps ofsonnd[géurscocyp
3275305328080070M 3279E30B0Fd: B0
8[opScocqoanpSodmnognd e3a0ma0E0pndq6
BEep eccomi€oparcunpdgrs(aoéosiempés)
0833005193 RSe$:039)p059c(03o8: Bdq




L;? ficome|m:

1096 .. &Qw

RETC-Renional Education and Training
Centre o [9§6788¢8 ¢Ec0839)8Ecqsza0305
om0&§oaapin [BrodieandégrddloidloopS sacn:
o[¢ pp&lorequgd 2§:nScobigSassedl
odeomayemons p[mnieqee)m 328mead:
e B:ee02Ef030p50p caoanreoy §qdlaoSi

oot

opdadoéaleoomy [9$608E¢ 208eom
208E:008c90590§:S0padqClepd 329ge3008250¢
caob8ecpmyCoparcuseqpoolan§iempicdcdlod
(GvplevTovicaleale Mo g Topplavtc titoT Ieleblanle ot UM ot
[GeSecor€go§odsgrsmaciemnt weonB:digs
2005 227qe3203500EmFemplinds cat
[6€g200p56902058s8sc[m3Es  cudmpSs00deqsads
§&[g€s0€[gdecooopdi

Bfg€ veoieo0pdmiopd megre
s0oo8on$seoqpyps sa9ges000pE:8E¢ype 08
on§seoqpgpa 0onSadigpiilofepdi coodeepad
opSmEapigérdeonrepsfeddloopSi

0o5dEqp 0Em§igpis andeappd
cog§oopd 88038E¢e 8EEomnmn8oolans:
coqpapicopSs 2981 0g8I gagrbgla§rnngEannd

bupogrpliobupan angsh cprigedbont

200305 DFn§ BDe§0pS esm!e0EE
m§ieopErngeopss oéenadadeucopdi
aBaEecomdRs vuBaodeornde BB
ooabeqigos(Central Forest Development Training
Centre- CFDTC)el ccom€eqgoodeons(Training
Forest)o3copSs a3600205p:08:6000006q0086000
(Experimental Foresf)sa(s® cfgnésadzandeqideqs
Q08:6000076q: 020p503320305 8d3j05eqseg
meonémpdesideqs [gEsolaob§eoanpSi

28miud wCofigp:
RETC scssé c320050l00E0n§sgp:
8395 228mqpSe§ic03s Joon-98d1 ( jooo-
8elomrcoad)mazés ¢EardupS[eddloopSn
(i) Communtiy-base Enterprise Development
Training
(ii) Forest Rehabilitation & Restoration

Training
(iii) Forest Fire Management Training

oém§emplisé s0050500520050008
2e[omepaps 3200:0[g¢  300e0SemnE:
G002 2007q0a38qp 20Ea§iogPind 02003
©050p530002305 (30§30 $300865600003
Module Development s2¢[0328: s005c003esd(g

SlopSu

(AboofGeich §obobianionli(9)38y voounfdfd oboladfals

cantgrbarh §cbatzaonbondi(9)sdy (90)sbeaprbaghacd §nbalseumbaypean: codaggoonn)oRfgdfi dksCeznadedypay
bfgs dftionciet obypobaepdplaba foobgp: ogrornfriclibefg: ocughenipupran: confapifonp Suprogpobigp: (3
dponchootsgheoceroy ogbatfl fohobanbonl(9)sbciprixosbly obmppdieh mgacpdicansag) fatupr) ez
rf}Es%& tﬁwg)ﬂ&m)&@&(l’uming and Cleaning)(‘l‘ﬁcw can&grﬁqoéﬁﬁdmél

N




L:&mﬁcfma@u;
_". -

0OeomUE asai(6)

A

5 F

053578 08E:e300(03:00¢0 codiodonnieoy
620205008(031  ¢EQmadimsrncoy 98:08:5e50:
83 Qd[gEas[orrmcops: oabfgzedseodeay
0BRE[Mm$ B380n$:m aad[gleonadgimeco:
WD §:WVNGEFITNMNEON) CY—0-03—-005057§
B0y a3ecoeardlon
238c0ucionsadr§o3Eesan( B G5B,
$ [BoSog$ecogad o8uSo8eqpasd cagooal
nee008e0xei8:0365705 0055788 mec00d
copSs cepadeiesnt (q-o - Jooq)eged 00§357§
B:8:30qpdg), 22820058 ccoaeqEogadI[r3dlonddi
Extra cab ooasecotedlen ag§coniol 8o02:9(Q)
con08i B:8s 805082007088 com%5[0F:sé
8oSa&smogobaudeSiadiogaSicoy vaocbemdds
s3oSeogonéaded
BobBdmes ogjma  eoypadlgrodons:
050BgodIBs odoreepnBald eonpadigreoné
e coofpmncdeny[8: BoSi oosa5r§cs:s
203&:032:9 108 [goSa0§:032:qp 02008
cagpodercony coSmpéielgloSapigrd groden
coSecoseogzagpizgaeay qdlonudi  6o2o800s
com2€90&08e[05swarerte§dlona
5578803051820 005057§[g803[g05
203 6a803002::03(805qdlonudi [g8mneon?
a8SemjuScudlonan odomameonrspSispSiges(B
3$78976007  3NRMREM§0505007:6507058095
c&ieopocsdlBn [g8eqoeonr co0nE86:88:5eqpE
[08nS[8: 86286508 28| Slon  o3025{s05(Be0m08
055788, 00€dc0disé 205[gEs0508032:03
b 8:en [§32088E:005[03:08 o§[cago
cogqdlonudi - crucdonsada§Gmecosdlaon: -
c08:3079mq5(8s B:Bsn 2980508:030805
[388805eam{g|cloncdi sa[g§medadaanod
$2:3lo31 ‘@30z s00agaedlogy’ adelgnadaSdlonddi

31§ 2705[g:008:3203E:508:505:0974(8: 022600205
BEndger mad[gpSilonudi creogaacdlsadl:

e

a3230l000S 3860020000§q 0005 ©22600205a8E
§570p5m egstaad odn oB8:adjs cp[of: cpguS
mpedpd  oxeod058Eadofoncannies(or
n$roeqeadgelsqéms oS Sepigricozqdl
S

33808’ 6gscsad’adCeogm [Bodedeep con)
co0ngregponadi a8&:ncder [9§ercdm(oé
a3 Esa8adeqsaonsonudi  a§E:3202:3207qa866 s
8000 cesoqpeadeondlo  0g§eon503060?
805426 BoSoncbe[:ndnsedod(Genuine Myeik
Noodle)o302:3[8488 coSeonconrdlona

338¢§705 osadrdmes 8&(g0)ecor05
c0:0) 20860080508:03 9&:00053lon0Sn codeen
2003002:800900607 6o02¢eoaEsc0pad(8(8s cods
c0Rg) 65000l 6mPndaiods  MYPEPCE:E0R
p568070565000 3290056(go53I cOS:eIBL
¢ a33$5e03309p03:01 cresa3sejgeogmaopSs
co8:e0027g052860[godcpon sacsorcbde0y
pSs HPEsa8Eea070508es[mo0a8d

cdiemied B3p$:38:88 Beydeqpé
o&:08se00i60908 0852500888  852:0068E 50072
ooeopadeeimpdeony a83p§:005§meg0u35Es
npq€ 0223080503658 [Sadmes08:600:030005
0022000031 3833$e{Feozrcodmyed cqpadé
a8c8 9970808 crosodeldliodccoscoy Bmn§and
c0op.qoous g8 GszmiecoCeqdlons
o3eanieoyy 2a9Colsenieogd60l qoddli 329,
esqreremesl 323|608 Eecoieoyed]l
cefmpdeon; Bapfiiecyd, qbsoeny mea
002303 msePpodcogadadqoocd ‘63 -8ad
50598 suS[grrenconné myempeogdesdlaniad

3 2083lonoSi

@




i& fieome|m:

1096 .. &8Qw

og2qsg Ge[gjeorpgreapad(Bs 3slcodsy
eqpadeo? por0Sadsoadogaicudi 0pdonps
R2qé BEsuS0d curemEBeqpaiouSadi
BE:nodmjeony vepaygosedéadelgrooddn 338
NoBmesadéscogolann(B: [§odsaadcorcops(o

[atoNtoll

[medsscogp §odatom

8880070805005 egn0dadicony csasa§
BlLee5q, Jooqqsd Gigdoigey qimafi§odols
90cdié(ggo)emadeepaddlonudi comluogsodE:
20R053005(90)92(0qo)emi  32030532605(3e)
¢ cm(Reo) 85005 of Jooqsé j/jooq
néso05mnéoSampS:dlon

805082038 [§o5 -0 05[a€omascoem
soouSmes(godagnomudn §EABE e9/g 252260
8c50&:098:0080c0700udn  gEc0éie207E0§008:
¢53381 :u00unes336c0990c0:60:0101 02208
82081 :n&:8snligodpdadcopS: 8aScorm
b géscoéseanégrcopss clgdmgbeoys
205206q5q5Cl01 09§:eqm320503E¢e0 [3pS
c002€g[g§undlécomdmnaind ecomenadomaray
o&[mpres0m(g€qdlondSi

[g[008qd 3288:008q8 ca020905002:03
08a0708€e03g 208q8puadjpaéicdercon
§roeocSoy§onsg) cog qiloocdi 8s8GEd §jsco
oqeooiomeo JsBodenclgeagiogdl comdéd
cond(BjorégEsoes[radloncdi coedldl§com$
3E:ean08¢n  §jreocopqqésnsofandsdlesané
[g€s0&es(300odM

8oda&:adonad(mpSeony §odat:adlionadi
8c508:n050381 Ssegfodi vporeuadlanobi
2g8a8E:7051 eqpldmacdypidcolegr 206q8
gr8cdocondlonudii gmaoiuEmecaieogmaopss
20§208we092:09240 € 5|E25 cotonmuéaden
00d  sdaonmoutedladollgdesdlBu

Bm§:d0s - :00§:805gEesqdlondSi
edlEsqaslag8EstseanEanboonionudi mpean’
ndbeladloddecnicoy Facebook edlon€adnd
28&02: pg8oraieepepondBin “32908E:e300[03:
o3&oequopn sqoopdmadddndelicoy cané
[g€e829EpS 0008 8ceoqpg, onopSecpdaSad
8o8a&:a8c0r; coméionvso§idlongpol com-

Zeap)

ment cosgponadi R$eordqoblganqopss oo’

60056038039 E:0l0n 3a603Es80305qEc00?
9099059:600 820002506V

8cbotiadmesusconfBs qEscnlicaodlen
65000502025 uSi  [1R05202:3qp5 620205
©25002:32006[m51 [0388uEs) deomEapSe(m
3003532g056[351  c0o59005038208:38030Es
$ c8qpdi commuéicomumnéadeoend a0p$
[8$005g203:620983qdlondi egrouServensad
cep oBseongeqp GodegpaBa 0§:8: 0§08
conbadigpa :gqRSepeg  ¢pdddlesnionudi
Rdnesmoh Beunt{glye

02:600205[820008, 05352§§).03(3§3¢
oS 00535988 ABeqpabeon; deorrdidigs

Bl.5058:8smepdqen30€ecgcondlonddi [§0p0508
32009005mBloocdn 557§ e8mEsseonscopdim)
AlooSi spann§eunéagaopds mSagslgddlorcdi
008, 330560383203E:0§lonudn 0oF) meon ey,
a8 po005a8q€ aganSeumEselgadlgodBe
Bl B3 cacuSeogagabecopSeanadopn sa(géay
cogeopls §0é:003 poonaSecmagecornsons
a3fjeqeemaEsonded

§p3065000538607Em qPEerERESH3S
B c005§8:8:n 9900058806005 §Escondl
o8 §:08650705838(0RIrmBssdeloEselgn
a8 ogi§eondoduSeoy ses0a053qo3 603 32(03|
cooieRal  [g$copSgieocusddlonddi

§reoméicq en mopdeoysslad§osBs Fb
cdlon€adndeon; aacudysondeunnnion’ osaing
$200208M202700%81  ©38080509:8  Comment
0005 0200081 ©upodqdlosgpi 338¢rom0$Mmed
SsBsoncuSeuSorsion oopd com38[3m g
603368 pdereqemaopss copdy vpd
208:"' 3388 qE&[gqonudn

§(8:qcsem2Ec[grqqé ooups S:8:m
R§eoS 0803848 5u53:BsedorSicn 3cpb00E
0203 00080l 2299[0860R.000 cor%5[Bim
ey ogseoipdemegioionel 38onemaeyiad
clgsedli om3Em  MR$ecd85o8:0070§5008
Sodm 63@oicnopSdln g8Ecadsd a3 mqe
398 [ilsiegsegioodiecos cgsdonmn 338a08:m
329076qEEGVsI

nGpodqfsy c0do3qome: clgadlqee
S ogi§ecn’ eqeolsondeomongradcder ojead

RE




i# ficome|m:

1096 .. 8Qw

Cleermpono§cosdiesnrodmedigpn cqeolasud
clg 8o5Gjseqeongra8ad 228m8oSedloS(Besasen
odop$iopdsy MeseepEiriaaondigdonddi
peocdadadEqEm  oodgnionudn saelgeomés
oS meogerméqomiesandl :EqiE8EaS
QoS 0§3$q20c8 cpeogopSs MmySiwacqEeEs
63228 RaBEm Boqpapd Beqdepd adgieqp
qR80027603620705(8: 0§83 er33G000(B:
336500058 cor00gR0ePERA3 e3503eqdEs
S dleedng(Bieozeoné ca5cdeqseuioton
c0gqE00Si coppésaoniapcadeoameon? clgrees
gedll magpgodsedn 09a8Emecdaoieantndesané
copSsegpgSineslé§odesoodonddi

3 —-33 opseondg§elungifonrm a0
coosli B8:F§orsin N$008§s[Frente503
QB1c8[03:00882q, cgr025008:30q 250900 3B36600oE
Mf2203 Bed[S[0Fsq, egroraenisaqad
clgrqean og¥eondeops: pBemqimegiod oo
2qéa 338ogusaqlimeyiod clgimaqiadelgqeud
&dlqu

BuSafuSal€oroSemescuecd oopd
coméscogomosmadf§edlepn §ines cpéio3ps
305 [98onducdmbigy mpdiadinfeoy 888§
$ g$podlonddi [9deqd6:88:monagEagss
0&esoud [g8mbiseir coom(gfgjpodndes
oS BEoepdecoseangardoors(Bs c0:c866a0705
q$e5qp(Smoking area)od 2608608 eqgaonseoo:
onudi §eclencony 6e0:088ee00205q RSieo:
qedlepn Slgog$eondcopds 00pdBsdia3" (Drinking

area)emne002oR:c0%:”" o goSesr053dleononudi

cepebdccuondd [§ozocd

050578 —[805006:3203E{0§c0adlBa B:Bs
600 8307m$653 00051 233309648 o3
RJ$6005038202:9qud1 6022338[03squSm cos00d
BooaBdooudi geconB oBeqpadeor [BsuSejn
pooeeengponudi 338[8] $udejgmaopSs op$eon?
060383038 303wopp§[mmseqse [0 §sm
23&[0eqedp0320700708 0082650985003 00pSAlN
a3:63003E: 0€couSon Clogsumsaopeoydldn
0382000600 Clfo3ie03d,06:09C2002:00E3031
m2dlsgsadeempdeony aacopSiec(gronodona
20[g8[gdorcdem:dlonddi oz

0060560583900  0023005(8|,036q205

oS [0B|oo€Sobe0n5002:03 88egdionpSiSass
00540300081 opSedadisrupSon 2a0805eomEs
$805e0mEsun002:9qo0udil [eoBiunsenadaglcas
[623cFrenosdi 20§qE08q8egpgSigonaies
epecosdl 03Esez00(08:0086007§:8m 85 SIS
oofgf8 e 320p5t3ac0:0000005qE opSiesmy)
esqplg8edli cpomdeunasod ecoomSgsss
BonmpSy eqeds 38002030905dloaSN

e

cons00dadeqpasqd  qéodiqonepiapio?
$eaaaluedesartafmicogidloncdi cpfenioisacly
265 8eo0o0gpigddli coradiconti condods
el [§|05:90a8[8: copSesepansanionadi qEsd
c0oh qEegpeod glecorépeoadeogm comied
¢ qEaloddl qlecg$l geomandaB§odmn cox
wqden qlolai qfofag Eegfiddm Bl
2203308:00p5§ e 5[ dlon S

pseondmesy o30388isnemeonr
2qEon§im  ¢oeIgudcmd(g)egl 6520503623
GeS(9)lgpS Aeaqy 2900220086007 qE(R)9E¢:RS
qRodon (9)RQ)R0} gRfodesad (93
(9)382e08(g)g802 (e)qls8o2qE(@)ec3q:a8
Qo0 pie:03aBadtaad  6lgrqelgdilonddi
3le[3o8qE(R)qEdesaaEnsendad(Bs qoisagecoien
226[gs320g7e{3802:322:00053 000 cppdadonecy
Boopls  mogsemypsasonéaqilondbi

©-0 |- J0oqQode560600m0B: 0386300
[Bs08c0omgemn =:a[8Ss00:050084gdoy Bicpcum
RI$e02503q, Tour guide edlgpi $505c0760207
024036027 0022005800 2wl 338 8s
™ 20070 803epSe] 00qRB: I
BrastorsS o soobil Myeopdondh e
0769 6q320305mem?  qéccsogpemaEsdladi
8B8mosey odqpSeogm  o3qoI%RqR?
0a8:0060003  [§$67200500¢2te50m[Beqom
805 eg)sa0aClons

2003[g|80270089me07 cpFeododelodas
(E002(203320253202008G803 0R$E05036,c084(g
[Bsng20230000101 999200m  §[gasgonSoons
cdlEsodi 0g1$6005030593000006007 $g2s30[g[05!
$[gr3805gS1  $[grre00200599051  W§ogcbeod
Gog0ewp03cos 32IMYe  $[Grsgondo0nellsd
6007 6§203(Qaroicamaopds  8o8mpcoatr3ead

Go




% ficome|m:

1096 .. 8Qw

con) 33[3905m | 80 005ag0m6d Slevend
2000520202803 [gBesE[0E: 65205¢a3q
08 0po5uSed 0050022002203 ML
nepiepy wSmdeddleonreddi

386555053807 qpfdt qfegBu g€
6002808 qéolanadndagaswdlonadi cod005(|,
0 (€)3E0z207 qegiigpgnopSaoc) qfggdorep:
oe[0Ea} $p8:508:8079 € donddn geond
oBssd0d mmM0§ comad mowog edlode
[go5g209e203,0e0050p 0QapSa0niol Ogaeos
(§)eg03 cdlé3ra8:a8:g 08§conir§lemeaseqp
SaBoodBin Slefoé egp(g)egadcopSsesl(oaondbi

[8$2(gpSen samadsad05eepaBs (0)9a8s
Bl cavegoorep: (JJofodadyn afjodediecrnoyep:
(Q) oq28BL9> oFjrz8eqeocdorep: (g)ooos005e
QEeaBsnqadBs 0n§§s0Fiens coqpsozonddi
23607 8eqp(g)qecdgpiecsant ¢:¢qdB

RFeodculopeacdelmpudeanalm xeps
cog3aqpia3q sadloSecusdliocnsdoniad cops
300081 Repieoodeilés(coo)emBedéql 2ol
cgodemaEs 8opbicogidonudi :29a8q¢ ap§eond
©3303 90qP26e03(000)emPBed cayPGlodSH
o2q&smalmmjedeoend coogpdlonddi @2q8:008
Q92 905d:nEqeaqi€icy mpSeondo3q saoespds
9o5dldn dlevend 2epieocd(ooo)emBeBsql
copSs 2a0luSecosdlm cgoducaogpeansonsaldon
28002qe3886[ore00:dlogsn 8uacognooep: @08
COQQDIZ0R0560020 93007qoMdl 6202020
Boyzoeqpode  3dluSeco:dliossld05¢ra803
3986027q0IB1 6009020§s8es27E oRqdiBocdi
[Bz02:qdIBsecSn  codeondeanicopd [3[:0:q8:
¢redlecon 2003002:80200890 c02:0u3g), cdlen
nepseecdyps [BrentofoopSeglcagdy egeept
mosolsg [mp88|guSepdli :$eod(fiempts
QP 0gag[03eqps 90720§m3680°05333[Bap:
mcopds 9§[crcpuudicoesdloudi 326qe20R05
copSsgpscloncdi §69028:gond empéseqd
cops comiégodusand gE[mpSecsa cvreere
00 [§,0022005080 egradabgdlonudi conoud
20256034, 20gle2:00320§003  edea0[g|c0:
ogdclonaSu

e500050203 on$andodEsesan(ods p§lods
cqe|03u803¢  co2:005[|(R5)02862070598Ewn

cpd50lonudil v€codergjsdlsdos ogsi i [gpS[a3s
clcggoomeogsili coeseontaddvodedlops
$2002:0)0Ec00m$qE 32570058 wlieay
9Ip5:802:9q0276[032601  ———-i

MecBentumsd —

6500058&:e0 gE0m050388 gEdlo53030d
oBee5705 caorEidf| 5080endloal curiom$
mésefgadmosielgogabd(mdlonddi espdpd|poes
cor&img$dli $2:0007 caodeumsmadeond(ds
B35 03:08a8 00203  BecvideertiomEadad
cona3203  [0322e0098e58Cloncdi @paafieay
Ba&Beogadgodon§iogrqdlonddi conousmes
288ecoscpdlona m&iefgereony vouSmgué
HE:0exs goatondcpdlonudi

o€couSeqgéesanndnd codagjsoeqpo’
ogi0) egaprdliiteertimpifis doSgeopfeliry
¢q3f[m3380229c05gE3[mdlonudn cwr03ssl
2§:6qe002051  Clig[mBex@: co02€[g€ercoss
eagpod3[mdlonad Seogmigegiecsons Seqpé
cepegpRy 030044 §eogearesouScéqoadi
egpéionn0d egeannodecnnnd §BpnadSu§ona

Skpuppy» 02:307

codétomsm [053[8es705 ©qSeqs(Ss
c022008(§|, 0>  Bamboo Garden s§03e2:600005
BEed 6320360073 [F:m  prergepsoosgdl
o8I ¢g$e[md [0500220981 3208532905329
2981 odudsnls mpgode(mdecivligpeoyy
[850905@202:3qloncSu

eqpEddsadsecoscoy ag§ipd0n:0d 0SHHAd
» 0226300588803 0205§:006329¢8 2060
osaps 208202 goegpa Sligpa cqeSolopSaps
$00p8650205007¢8s 6002 0§:ds000:Cloncdn &€&
[§2s002560900p8:  cor02e{m3Wdi qPe§§o( )3
cogqEoudi 086y dlododaiadematiaiesep
copepBs Sloddeogzagpspfigaddclonud aeoos
cogmexd mini playground 0o89c0pSsebos
oS 838 bamboo garden § mScagedEolsaden
apcad mecogfieogmend menmpiondaaed
cononudi egfgéfejones(odseadeny afjogod
6500051

¢




.__\__" d

Renewable Energy for Rural Electrification

By
U Sein Thet

Director (Retired)

Around two billion people in the developing world have no access to electricity for lighting, heating,
cooking refrigeration or telecommunications things that the rest of the world take for granted. Lack of
electricity deprives them of access to other services and opportunities for income generation and employment.
Around 2.5 billion people rely on traditional biomass fuels (including wood, charcoal, crop residues and
dung) for cooking and heating, using low efficiency and highly polluting devices. In Myanmar almost 77 per
cent of the population use wood fuel and charcoal for cooking. Women and children at specially hilly areas
in particular may face the risk of acute lower respiratory illness and other diseases due to lengthy exposure
to excessive levels of smoke in their homes from cooking fires.

The Intergovernmental Panel on Climate Change (IPCC) estimated world energy demand would
increase by factor of 2.1 to 3.3 by 2050. Unless dramatic change are made to governments’ energy policies
most of the increased demand would be met using fossil fuels. The IPCC estimated that carbon emissions
would increase globally by a factor of 1.6 to 3.5 In the meantime, for poor people in developing countries,
energy remains a critical need and a key requirement to escape the trap of poverty and achieve the Sustainable
Development Goals. The poor will continue to rely on biomass to fulfill their energy needs in the near future
unless action to support their transition to more efficient and cleaner energy sources is made a priority in all
national and international development plans and strategies.

Rural electrification in Myanmar means to care about access to energy for 8.2 million households
who do not enjoy electricity service. As this service is considered one of the important requirements for
prosperous development, national and international populations seek to provide sufficient electricity to urban
and rural population alike. Myanmar Energy Policy follows the objective to maintain the status of energy
independence, and to promote wider use of new and renewable sources of energy, energy efficiency and
conservation, and the use of alternative fuels by households. Myanmar has experienced a significant growth
in electrification efforts. According to National Energy Policy (2014), Electricity production increased at an
annual growth rate of 14.7% from 6,622 GWh/a in 2008-09 to 10,870 GWh/a in 2012-13. The country’s
average electrification rate grew from about 16% to 26%'. The same progress is true for rural households of
which 24% are considered electrified, but only 8% enjoy grid service, while 16% have found another access
to electricity. It should be noted that substantial differences exist in the electrification rates across States/
Regions and between income groups and that for those with access to power, supply is intermittent at best.
So, for 70% of the total population, rural electrification remains a challenge and the national task to provide
sufficient electricity for all demand significant resources and careful planning.

Myanmar has abundant renewable energy resources such as hydro, biomass, solar and other types
of renewable energy. Among these resources, hydropower is the only renewable energy resources that is
being exploited, utilized on a commercial scale, while other resources remain under research and development
or pilot stage. Almost 77% of the primary energy in Myanmar is being supplied in the form of biomass such
as fuel-wood, charcoal, agriculture residue and animal waste. Two decades ago, Ministry of Agricultural and
Irrigation allows to grow bio-fuel crops such as Jatropha and promoting technology on processing of bio-
fuel, without restriction on new land to support bio-fuel development programs. However progress is not
matched according to expected results. Due to low yield from Jatropha seeds, actual biodiesel production is
low and weak in biodiesel processing technology, lack of investment and no set mandate like neighboring
country such as Thailand. Likewise, bio-ethanol production from sugarcane or sweet sorghum seem to be
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decline year by year due to low comparative advantage as government allows private entrepreneurs to freely
sell the fossil fuel and allow to establish private owned pump stations, less government intervention on bio-
fuel pricing policy, mixing and handling policies, no reliable & cost effective bio-fuel processing technologies
and no mandate was fixed in the short term plan. Another important renewable energy for rural areas is
biogas production. Since 1980, biogas generation has been implemented to alleviate wood-fuel scarcity in
central Myanmar region. Bio-digesters have been introduced for the generation of biogas from animal waste.
Ministry of Science and Technology developed family-sized and medium sized (production of electricity for
about 150 Households use) well designed at present; and bio-digesters had been established since 2002 and
produce rural electricity by running generators.

Biomass is a renewable fuel used in nearly every corner of the developing world as a source of heat,
particularly in the domestic sector. Biomass energy includes energy from all plant matter (tree, shrub, crop)
and animal dung. Currently biomass energy is characterized by a low efficiency of use and a low quality of life
due to the drudgery associated with its gathering and use. However, biomass, unlike other renewable, is a
versatile source of energy which can be converted to ‘modern’ form such as liquid and gaseous fuels, electricity,
and process heat. Bio-energy also permits operation at varying scales. For example, small-scale (5-100
kW), medium scale (1-10MW), and large-scale (about 50 MW) electricity generation systems or biogas
plants of a few cubic meters (Indian and Chinese family plants for cooking). This variety of scales is useful for
power generation for decentralized applications at the village level as well as for supply to the national grids.
Bio-energy is particularly attractive for decentralized applications for producing gaseous fuels or electricity.
Unlike solar, wind or micro-hydroelectric systems, modern biomass energy systems could be set up in
virtually any location where plants can be grown or domestic animals are reared. Renewable such as solar,
wind, and micro-hydro require ‘spare’ or additional capacity to produce adequate energy when the conditions
are right, such as water flow or wind speed. This intermittent feature of such renewable energy sources
necessitates electricity storage facilities, especially with small and local systems, if sustained demand
requirements are to be met. In short, biomass energy systems offer an opportunity for sustainable (as biomass
can be grown sustainably), self-reliant (biomass is available in all parts of country) and period due to an
increase of fuel-wood substitutes, energy efficiency stoves and alternative energy. It was targeted in the 30
years plan that the percent of fuel-wood and charcoal users would decline of 76.61% in 2010, 58% in 2020
and 46% in 2030 respectively. In Myanmar, the main sources of fuel-wood production are from fuel wood
plantations and natural Forests such as Unclassed Forest, Local Supply Reserved Forest, and Community
Forest.

The modern bio-energy technology covers a number of technological areas including (i) Biomass
powered electric power plants (Combined heat and power, CHP); (ii) Liquid biomass fuels: bio-ethanol
bio-diesel; (iii) biogas production technologies; (iv) Gasification and (v) Improved efficiency cook stove
technology. In the biomass sub-sector, there is widespread drive towards the modern biomass fuels including
biodiesel, ethanol, biogas, cogeneration, and electricity from biomass gasification, among many others. If
successfully tapped, these emerging biomass fuels will form an important key to future biomass utilization for
energy to meet the needs for the poor rural women and men. Many plants and plant-derived materials can be
used for energy production; the most common is wood. Other sources include food crops, grasses, agricultural
residues, manure and methane from landfills.

The Government is at present accelerating development activities in various sectors such as electricity,
hydropower, dams construction, mining etc. with Limited consideration on the environmental stability. It was
learnt that the government has planned to establish coal powered plants to supply electricity in some regions
during a period from 2018 to 2030. Many developing countries had already used clean coal technology for
electricity supply many years ago, but they are now gradually closing them due to negative impact of coal
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burning. Similarly the government is planning to construct dams along the big rivers and to expand industrial
like Myanmar in order to keep abreast of other neighboring countries’ development. On the other hand it is
also of almost importance to maintain the environmental stability and sustain the socio-economic and livelihood
of the local community.

Renewable energy sources such as wind, solar, hydro (particularly small hydro). And biomass are

receiving increased attention in developed as well as developing countries. Such renewable energies offer
developing countries the prospect of increasing their energy supplies in a self-reliant way at national and local
levels along with the attendant economic, social, and security benefits. Long-term sustainable development in
all countries, and particularly in the developing world, requires a gradual shift towards renewable sources of
energy that are more equitably distributed and less environmentally destructive than fossil fuel sources. Biomass
is arenewable fuel used in nearly every corner of the developing world as source of heat, particularly in the
domestic sector.
Electrification is perhaps the most important economic development challenge in Myanmar. Some areas,
particularly rural areas, are completely without electricity. Even though electricity consumption in Myanmar
has doubled during the last 10 years, in 2015 total electricity consumption was (11,254) million KWh With a
population of 51.5 million, Myanmar's per capita electricity consumption was only 220 KWh per year,
which was very low compare to neighboring countries. The low national average per capita electricity
consumption is due to the low electrification rate, low industrial development and lack of investment.

Myanmar Selection System (MSS) in short, has been the principle forest management system applied
in managing the natural forest in Myanmar since 1,856. It involves formation of felling series, each of which is
divided into 30 annual coupes based on equal productivity and more or less the same size and worked over
a period of 30-year felling cycle under MSS, only mature trees are selected and harvested. Harvesting of
trees is regulated based on annual growth and controlled by girth limits prescribed species-wise. Felling of
exploitable trees is within the bounds of carefully calculated Annual Allowable Cut (AAC). Fixing AACs,
therefore, accords the increment of individual tree species, which has taken place over the course of 30-year
felling cycle. AAC is thus a tool that ensures the harvest of timber yield on a sustained basis. AACs for teak
and non-teak other hardwoods are periodically revised and fixed based on the updated information for State
and Region. As one the main important activity, Forest Department of Ministry of Natural Resources and
Environmental Conservation has conducted Forest Resources Inventory during October 2012 through March
at Magway Region Forest Areas including Reserved Forests and Unclassed Forests. According to Thayet
District forest inventory data the estimated outturn Biomass volume of exploitable girth limit (6'-0° and
above) hardwood tree species other than teak tree, are between 1.6 ton/ tree to 3.7ton/tree, averaging 2.2
ton/tree (3.2 cu metre /tree). Magway Region timber extraction during (2013-2014) data showed that the
outturn was only 1,4 ton/tree (2.0 cu metre/tree).So it can be easily seen that about 0.8 ton/tree (1.2 cu
metre/tree) of felled trees biomass volume as lop and top and unfelled mark trees biomass volume leftover in
the forest.

The common goal of our world is to achieve sustainable development, which refers to, securing the
planet’s availability of natural resources for the present and for future generations. Two earth summits have so
far been held in 1992 and 2012 at Rio de janeiro and those summits adopted guideline for our planet
sustainability. Green Economy is one of the paramount mportant tools for achieving sustainable development
because “The Green Economy in the Context of Sustainable Development and Poverty Eradication” is one
of the TWO main discussing areas in Rio* 20 in the year 2012. In this regards, efficient use of natural resources
is one of the areas of Green Growth which will enhance our ability to manage natural resources sustainable
and with lower negative environmental impacts, increase resources efficiency and reduce waste.
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REGULATING STOCK AND STAND STRUCTURE OF FOREST
IN C 20 OF KYAUKMASIN RESERVED FOREST ?

@wﬂ’ﬂ/ Dr.Kyaw Tint

STOCK AND STAND STRUCTURE OF TEAK
The teak stand data are presented in the following table (Table 4).

stand fitted to

original stand original(or desirable target stand target
mid dbh class, stand structure) (ny)= g, target st
cm [4.732277625 | stand,m? | ©neinal
s basal . P basal , *(a)] stand
area, m area, m {ny-no))

(1) (2) (3) (4) (5) (6) (7) (8)
3 45 0.032 632 0.446 2,989 2113 | 2,944
10 565 4438 451 3.545 2,136 16774 | 1,571

20 465 14.608 279 8.773 1,322 41.518 857

30 446 31.526 173 12.215 818 57.804 372

40 348 43.731 107 13.437 506 63.587 158

50 157 30.827 66 12.992 313 61.480 156

60 67 18.944 41 11.576 194 54.781 127

70 19 7.312 25 9.750 120 46.139 101

80 16 8.042 16 7.880 74 37.289 58

90 6 3.817 10 6.171 46 29.203 40

100 5 1.571 6 4.714 28 22.309 26

110 0 0.000 4 3.530 18 16.704 18
Total 2,136 164.848 1,809 95.028 8,562 449.700 | 6426

Per ha (n,m2) 11.45 0.88 9.70 0.51 45.90 241 34

::_’&af' o 463 3.849 392 5.483 1857 10.500 14

Table 4: Teak stand tables, Compartment 20 of Kyaukmasin RF

The original teak data has been fitted by the expotential function “y = 729.35 €% “ which is
identified as the desirable stand structure. The original and desirable stand structures are presented
in column 2 and 4 respectively. The original stand had a total of 2,136 trees or 4.63 trees on an acre
with a basal area of 3.849 sq.ft. Thus, the original teak stand made 8.4% of the forest by basal area
(the average basal of forest was 45.813 sq. ft/ac- see Table 1). The aim has been set, in this study,
for the target teak stand to constitute 15% of the forest. Hence, it should have 10.5 sq.ft per acre.
As such, the desirable stand is multiplied by 4.732277625 to achieve the target teak stand which has
a total basal area of 10.5 sq.ft. per acre (columns 6 and 7).The target stand can be fitted by
y =3451.5 e "
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The original data and the stand structures are
represented by Figure 4 below.

Fig.4: Original data, fitted stand to od, and
5 sd@reet stand of teak in C 20 of Kyaukmasin RF
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be enhanced through effective protection and
improvements.

If the harvest is required, the yield can be estimated
by simply comparing the original stand with the
desirable residual stand as shown in Figure 5 below.
The desired residual stand has been estimated using

& original stand (n0) ¥ = 729,35 e (See Table 4).
2,500
2 2000 |4 y = 3451.5¢ ::;';d ftted 1 ardginal Fig. 5 :Regulation of teak yield based on desirable
% ! R \ target stand (n2) stand structure
1,500 - 700 § ~
g A y=729.35e00 oo |2
1,000 - Ri=1 s00
400
300
2 Enl-n0
= 3 £ 200
0 20 a0 60 80 100 120 £
dbh, cm @ 200 —
= 0 . =
The original and the target growing stocks of teak 100 I C e X 3;1 13:1 s
are presented in the following table (Table 5). N
-300 &
original stand volume ub | target stand volume ub -400 "
dbh,cm = =
m true ton m true ton
3 0.02 0.02 1.54 1.09 In Flg5 the negatjve numbers indicate number of
10 11.89 840 | 44.94 31.75 trees that can be extracted. The positive figures
20 76.51 54.05 | 217.45 153.60 are the numbers of trees needed to make up the
20 29007 16328 | 42k 28008 desirable residual stand. Thus, the estimated yield
40 ‘ ¥
391.21 276.35 | 568.83 401.82 is as shown in Table 6 below.
50 312.27 22059 | 622.77 439.92
60 207.23 146.39 | 599.26 423.32 =
70 83.60 59.05 | 527.50 372.63 = True ton
80 93.83 66.28 | 435.03 307.31 s ub
90 44.62 3152 | 34135 241.13 114 0.021 2.39 1.69
100 18.13 12.81 | 257.52 181.91 186 0.165 3056 | 2159
110 0.00 0.00 188.20 132.95 273 0.518 141.54 99.98
Total 1,470.37 1,038.67 | 4,228.07 2,986.71 35-45 241 1.124 271.00 191.44
Per ha 7.88 5.57 22.66 16.01 45-55 91 1.989 180.67 127.62
Per acre 3.19 2.25 9.17 6.48 55-65 26 3.093 80.60 56.93
Total 931 s 70676  499.26
Table 5: Growing stock of teak in the forest of C20, Kyaukmasin RF. ” . . e
The volume function used is " v = 0.0000166 &*°#0,9866" Table 6: Possible yield of teak (1 m” = 0.7064 true ton)
developed by the author for planted teak. It was used here because . ” .
mne apariprote finction was not avaliabk, The total possible yield of teak is 931 trees of about

As seen in the table, the original teak stand had the
total growing stock of 1,039 true cubic tons (1,470
m’) or 2.25 tons per acre(7.88 m? per ha). The target
teak stand is expected to have a total growing stock
of 2,987 true cubic tons (4,228 m®) or 6.48 tons per
acre (22.6 m® per ha).

Estimating the yield of teak

The inventory data had shown that the growing stock
of teak was very low with only 3.849 sq. ft. onan
acre (see Table 4 above) forming 8.4% only of the
entire forest. The target of teak composition under
MMSS being 15%, the present growing stock should

500 true cubic tons ub (under bark). The MMSS
does not prescribe exploitable size. Trees could be
extracted if they are profitable commercially or if
they need to be removed to improve the residual
stand.

Regulation of yield based on target stand
structure

The target stand structure of teak is very much higher
than the existing one (see column 8 of Table 4 and
Fig. 6). Once the target stand structure is achieved
teak is expected to constitute 15% of the teak-
bearing forest in terms of basal area. So, the present

[#]
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existing teak trees should not be cut, but their
population and quality improved by all possible
means.

3,500 - Fig. 6:Regulationof teak yield based on target

stand structure
3,000 -

2,500 -

N
[=]
[=]
[=]

B n2-n0

no. of trees

; 1,500 -

¥ original stand (n0)
1,000

o«
wn

500 -

o
u

3 10 20 30 40 50 &0 70 80 90 100 110
dbh, cm

Stand structures by Species Groups
See APPENDIX

CONCLUSIONSAND
RECOMMENDATIONS

» The composition of teak in the research forest
was about the average considering the general
situation of the forests at present in the country.

P However, since the growing stock of the study
forest was very low, it should be raised to a
certain level. The recommended target is 70
square feet per acre or about 15 m?ha.

» Accordingly, the density of teak has to be
enhanced as well to occupy about 15% of the
forest.

» Inview of this, the forest must be given rest,
being provided with appropriate treatments,
and the harvests regulated, when they are due,
to achieve the set desirable stand structures
of both teak and the entire forest.

P Because the research on the new approach to
forest management is long-term, treatments
should be started promptly, not to lose
valuable time, and effectively.

» Most importantly, effective protection of the
experimental site (i.e. Kyaukmasin RF) is
crucial.

STAND STRUCTURES OF SPECIES GROUPS

(See APPENDIX)

APPENDIX: STAND STRUCTURES OF SPECIES
GROUPS
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