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B Banana (rent out)
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Survival Rate 80% 90%

Height (cm) 49. 9cm 47. 0cm
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Gap plantingarea : spacing of 1.4m

10m Economic tree Gap Planting
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FLIFRELCARIBRTFEROET AL RILTND L EET B,

A3 a2=FT 44—+ 7F VAN —ZRIERO X 9T, BHREEO TR EZBOFHRARR S Moo R
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B L CREMTEDOREWEEZ LTV LRSS TWA MR E LCTEE L,

% —DNGOIXLI-BIRD (Local Initiatives for Biodiversity, Research and Development) T
b5, HAMELAREROFEMREAEARBOAFN L] 2B L TI9954E TRk &
Nice EMEZRRMEICEE Lo REFRICMIT, AREEXO—FTHIRELS (W= MID)
HITONDEE (T7VAINVFr—) OBETH L X—~ I NVTF ¥ —DE RIFEL, ~NA TV v
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TaRAMME L, ThICHEDLLT, REPHKFORFAFT LT, EFX—varbmnan
AH T EELIZTNDE NI EZAHEL ZDONODKED —>TH D, SRIOBHMFE TIx, &
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Cooperative LiXZ N H b I L, EEDEI RAAT 4 r—vaOrEELED THRES
ML TV PETH D,

B T ONGOIL19924E 78 7. D Asia Network for Sustainable Agriculture and Biodiversity (ANSAB)
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HizkoTiELw b, HK1MH7-0 10 E— (12.5[) THimalayan Energy Pvt LtdIZ5¢
bIhb, F£RK S8 HMOE LT NS, FEE L TERMUELEZTENSHLES RN
SBNDN, IR TN kgh - V6LrE—TEHWERS, ZORIMEVICE->T, —H360~400
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Thbb =T F—F] L7720 rx L TWnsEEXL0NSD (FOG)-1)

FB)-1 FR= L EFALEDAI 2T f— T LAY —DHEE
N epal N epal Thailand Thailand
Loc ation Sundaranrai village, Sikryshidpad village, [Chonkelog vilage, Sa |Phu Yau vilage,
Pokara Dolaka York Rachaburi
Po pulation 95 houshold
Commu nity Three villages’s Mix villages's menber, |30 menber of 16 menber of
Forestry menber, Committee  Committee consit of |committee, All committee, All
Organaization |consit of half women half women and half |villagers vilagers
Established in 1999 2001
Re lationship
between Vilage|Different Diferent Same Same

and CF

Main activitie s

Agriculture, Fore stry
(NTFPs including fuel
woods, me dcinal
plants), Fisheries

Extract the oil from
Winter Green

(Gauteria fragratous),
Bio—Brick, Fuel
woods, Cardamon,
Bloom grass

Collecting NTFPs
(Individual), Planting
trees, Protect the
fire

Collecting NTFPs
(Individual),
Enrichment Planting
tre es, Protect the
fire, Bamboo culm
pro duction

Improve the forest,

Improve the

Improve the forest,

Improve the forest,

o fore stPoverty . .
. Poverty aviation, o Environment and Environment and
Main target i Aviation, - , - .
Conservation of . Biodive rsity Biodiversity
biodi . Conservation of C i c 4
iodiversity Bio diversity onservation onservation
Adviser LIBIRD ANSAB, Australian | pery RFD
Project
Financial CFG, LIBIRD CFG, ANSAB Siam Cement Group |No
support
Land owner CF Group CF Group Vilage Vilage

Other
characteristics

— . CFOEEGOBIZIL., HEMEFm

Conservation of
water balance

i 2 B D AR B O 52 2 O

Conservation of
water balance

vy et o
INHOFEMEE LR, K

FonTk

V. IR E BRITONGOED GHREME L O INUNEE LD, HEZITR>728% < OCFIC
BWT, HTERDOA = v 7 1 7 ENGOFE DN HAZ O MICER R W I BEHRBAEL TS Z
ENBlEES N, — T, CEREBIL, £ ZICREMFENSELCTVWD ENWHEBT, Thitd
THHMBTERBOREE (I — X MEEHEE) CHEMEOMEGEZ - TETWVWHL I ENRANWEE
Nz, ZO7d, AIFERICBWTI R /28— O EECm A, FEmes, ArRRED Z &
RAHMIKT, SHICH-ORBENEET LZHES, B0 —X b, RENEFET D Hke L
BEx 725D Z L B FTICRB T ACFORM 2 A LT,

J— A FRRBEPDIRIEL, ZNOOEMBIZT TIZRALDDORNEDFIET 25510, CRIEE
NODOINERBTHHI-RGBELTERRSEND LD REM BB ST, LrL, I—A R
RIEOIRENDSLT LHRERH I~ EFKE RO DT TERLS, £, B—0ORESST—A b
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COREDOBRET, KEOBMOA T 4 7T HHEET DD YR O R WEROER
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LB R SN D Z &2, FHERNICEBIER O OIZM AR T 2 B OB 2 1+
L EBRMFEEIND, MAT, BHROKKHBICAEET 2anl)~v - IAVXELOEI RART ¢
r—varvEEBISE T, HHET IO ERMFIRT,

B{AE (20134E 1 A) . RERICIZ6 9RO v —F BIRFMHFE SN TV LT TR, #H
AR IR VWHIBEROAZIZIGX THEE CTHELZB I 2o TWnd, 4%IF, HEOFEEL LT
AECEMHMIEOBRICHLRGET D2 ENTEINTWD, AR, ZORGFERZ BRI EFE L
T, THOEBHNCTHLRBEOMERZHAZLEII EWVOIBEAALNE, 2B & —T W
BHEREO ) IR S HICHERICERET DHEBICIELRT 22 &1k, BARERREICLE>TT
TADHREEBTZLT O LHFFTE D,

an ) s AVXELCOEI RARAT 4 —a UEEIE, REEORNTE IO BT S
TENTELEN, WL — FOMEEEDT A v ZARER Y, #GITEERE S DT 0 HbE
VERFHNZ DL ERDMhoTe, S%IE, BN L . BIEHZHEEOIER & LT
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5. AMEIZCEVELNZRE
(1) BEHER
T NCBITABEKROLIE I OoONTIE, THETBLICT IVARERENTE T,
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W BN oTe, £, TUT ARG DY ViREOBETLICLEL AL, THISE
A2 R AT 220 AR EN, BELXO T I A NED TIEFEEL TN &
ML oTe, ZOZ EF, BBREZEEMICE DX 2R EAD LI, BELIIBT S
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el bZDHRETHAD,
F = LD HFAREEE IR T 5, (EROBHBAI R MO Z A 50T 5720121k, ZhE
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semi-autonomous social fields D= EHN DL 72> TL 5,
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DULEMENLD THEBEINTZDOTIERNTEAS I D,

(2) BREBOR~DOER
<TBNERTEICENRRAFTINLAHEERE>

RN E EEICBIT 2HR/MZIT L0 &4 EREROKEZ O < DODASRIC, ZMAET
Tu—=FIFEV NN TELEIATHD, Ll KMENHLNIC LXK D 72, Hillo
KEBFE RN 2 SEATERZMO LV FOBRFHIN 26T LB IRbh TETELT, 4
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BRI Bk L 72,
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LLTARTDLTETH D,

TFFET OMEEH TIX, = F AT OHGFITEN ., RUFFEER MADRREZZ T AT,
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X, BURRER S K< B IR bR EHERBEAM TS (20147 —F2 ) IZBW Tk y v a U afE
LTHRETLHTETHD,
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+ Julio Ugarte: [EEET7 7 174 LA LU —HF9EFT (ICRAF)
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Changes in livelihood and land use at Samkang village

Livelihood

| Lowland paddy + opium |

Lowland limited

Composite swidden Forest

farming + opium

1970s: road improved
& ceasefire

Semi-commercialized

composite swidden Upland field
farmin ifti
1990s: market ing (shifting)
access improved, Lowland
profitable_ Lowland paddy + paddy
commercial crop | commercialized upland
available cropping Upland field
(permanent)
Adaptive management Drastic changes

() -1 WFFER SR 1T 2 A FEEAL & ORI o2&k D BfR

HE - 2T P O OO T BRI U, 19804R RN EH D A= EFE A I E A DARE . P E BUM X F2 0 D
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198T4E/NH 1998 EE T TH D, ZOMMIZE T, HHREHEBIRO EMRNBFHREFRE2ICH D Z
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XFEATOFAHENREMNT D, 22T, COHMEZIEY & X158, B =81F, REMHE
RVENIE T SN2 1998FLIETH 5, R EIEIZ LY | RO ITEARDICEE LS T,
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WIS, EHIMOIIEREEREERTH S, FKEEED ORI OS2 A FTREIC L 72 BN
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Yunnan: Stable land use, drastic crop changes Yunnan: Changes in cropping pattern of lowland
Household responsibility 1980
system (1980)

Farm land allocation

paddy + paddy

1980
1985 paddy |

2000

W

2005
Road to Laos constructed 1990 il — paddy + watermelon :If‘
" 2007
(1991/92) Rice. Rubber
based 2008 i
2009 b
Increase of Han traders 2000 R !
(around 2000) 2010
0 20 40
Highway constructed (2007)
Banana
201( Banana O Commercial cropping introduced in 2008
O Rapidly replaced paddy

O Majority of villager engaged
63 ha of lowland out of 67 ha,
97 households out of 100

(4)-2 PERREMIC BT 5B E30FEM O+ (4)-3  VERRRAN O —F BT D KHE
HF A1k FEY O 24k

Expansion process of commercial cropping
N\

T Y
China: Rapid and effective process Laos: Slow and laborious process
0O Stable land use and drastic changes in 0O Gradual and partial changes in land use,
cropping pattern and rural livelihood cropping pattern and rural livelihood
O Quick response, big gain O Try and error repeated
O Almost simultaneous risk-taking of the 0O Various obstacles, minimum risk, small
villagers profit, resource person-initiated step by
step solutions
O Adaptation to Han governance and O Negotiation and mutual learning process
\networks ) \among stakeholders )

Structure of land use governance

M Social simplicity and simplified M Social diversity and diverse

perspectives of land resource perspectives of land resource

B Competitions under the explicit rules M Negotiations under the implicit
customs

W Quick adaptation supported by strong | | @ Gradual adaptation driven by

institutions stakeholders’ capacity building

W Rule-based B Knowledge and information-based

B (4) -4 FERGH CREMRD &7 —F—H8 (74 2M) @
- 22 AL 0 FE AR A

(2) 77 VNiTBiT 25 LHFA

NI B = — TR EME D D I iy (0-10) & 2 iibEF o L o (350 ITIX R ZEEFEY D IR
EPRAZET TVHIHENERTH o7, Hvaw=—TREEEEDEEN DL Y
(11-20) (Z2EH L T 7o, 20124 OFHAE TIIARMICRA LR ARAFE L2003l L2 m =
— a2 RIT, BEEEOHTBNAZFRNERICTERZ L, £ OREZLEY ORIR & DS J5kE
MBS e, FHovanm =— TR EEEDHEEN D72 <0 RIEBNRAZZ T T tibdi X, i hiE
P < OWHTENNICHA SN TWLIED, THARL7 T T AR ELZMATHIEZRVT R
LREFHICELTEL Y, MOMEYWLURICHEI D IZ< WL T RIEYZEIRL TW D8, B
ICEETHE SN D PHBMEORCEBHOED LV BRHBEEWO RIS Z2x v v
NIPBRFTWz, — 07 BB 2 < BRFEIUA D3 72 W T b [FAR (S T S il O & O AE 13
FEL T2 b DD, HiGEDER N L 7 22 BTN A B ZEEAFED bR L TW iz,
D ELAMRICBI DN 2= g VEREEEOD LWL bEW I R bhoTt, —
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i v am = — TRRGER AR I WHERF IR RS L R D 2 VD N VD e = — D IRGEILA
MW OBR AL TN L P R0 IEE< ., BICKEER L BRHAOEDMRZ N2 &b,
AAEBINAIZ Z 0 BN BE o RIS o HERNBHEOTEOICEE L TV DO IRTEINAN
WZ ERbrol, £, AEMOIERY CIX, B an=—ofEEn et I EmiEg
DFFEEY O N =—2 3 UL EHIEM O AN =—2 a3 UKW, RENICIER DR A
FAEWD O OFHER A 0 ) — 1 3b okt L, B oL WiEH CIxBEEHO NN =— 3
UREWEOICHEEZBELTELNDZ NG, BEEDNLOER I v Y — XA E W &0
IERE/ L (E@D-D, —FH, Fvag=—TIEEHED - BEFEDEBICNY = a3 URE
WOIZMA TEMEM N KD Z &b, RACKERIr ) —Z2+3ICMz 58l w Y
— R HFEWH BT W, F7-, b0 —TIXEMEBET AL XICHEAARAEEES
FRHAL Wz, FAIHSHTWERBREITER @) 20235280 THo ., B ACHBMEO &7
TTALRBOV 7ARLEHE L TAHBEWVWT VR ERFICEZ OEH TR I TWe, BIEY
ELTORBOBREEDNHERAAL A~ Z2OBIMCERT 2L BT, 20X 2HFARNRGHES
WRIFSNDHZEICE T, "M AT ADQWMBIKRTEZHS R ERD B2 ND, Tt
LEBNZIN D 5 FER DL ITRZEIT DN T ORRI 22 MG, 2 £5 72 72 W 72 O\ Fe 35 1E ) 0 IUHE Gt 1
ENTHIENEL, BFRMEE - IRE L IR INER FRE & 72 23 % "W RE & 3 2 &
ik & &b, TR TR AMME O @ WIS T 2 Hik A RO Z L IC > TRE~DEF =
avEmOLIENRHKRDLEZEZ LD,

KW-1 #FH 7TV OWMHFICEIT LD - ALY OAZFEDHLOERI 7Y —/H

Calories gained from cultivated crop consumption kcal/day

HHs without sales in settlement B 4524+ 1128 b
HHs without sales in settlement A, small crop variation 1007+ 515 a
HHs without sales in settlement A, large crop variation 5699 +375 b

Different letters in the column indicate significant difference (p<0.05, Tukey's test)

KM@W-2 FHASHTOWDEAEREHMAL TS R OEIE

No. of HHs collecting

Local name Scientific name
Seettlement A Seettlement B
Cupui Theobroma subincanum 14 48.3% 3 21.4%
Uxi Endopleura uchi 12 41.4% 4 28.6%
Tucuma Vitex cymosa 8 27.6% 3 21.4%
Inga Inga Edulis 9 31.0% 0 0.0%
Bacuri Platonia insignis 4 13.8% 4 28.6%
Mari Poraqueiba sericea 6 20.7% 1 7.1%
Castanha do Para Bertholletia excelsa 5 17.2% 2 14.3%
Agai Euterpe oleracea 3 10.3% 0 0.0%
Pigiarana Caryocar glabrum 2 6.9% 0 0.0%
Cupuagu Theobroma grandiflorum 1 3.4% 1 7.1%
Piquia Caryocar villosum 1 3.4% 0 0.0%
Muruci Byrsonima crassifolia 1 3.4% 0 0.0%
Bacaba QOenocarpus bacaba 1 3.4% 0 0.0%
Miriti Mauritia flexuosa 1 3.4% 0 0.0%
Maracuja do mato Passiflora edulis 0 0.0% 1 7.1%
Inga xixi 1 3.4% 0 0.0%
Cacaui Theobroma speciosum 1 3.4% 0 0.0%
Andiroba Carapa guianensis 0 0.0% 1 7.1%
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(3) AFICBIDHEARMMENLE LI FART 4 r—va VICXHBEROASA VBT 47
THA, NN— FETOEMNEIBTLEHEA L ZEa— LT, 7FZAOEBRITBWTIL,
ERITBRBROAEIETH oo, FeHTEMIC X 2O RFEKETEDL Z LIV HAEIAE
BTz, Lol, BEREFEORE T, BIENAOHMMANIEL 20 | T E IEAMHKIED O
IR O T, FEARMMEDOEI RARXT 4 r—vafbicxtda40 807 4 70
HFHEICEHWZ -7 (K (4)-5, 6) .

ORice O Rice
8% B Crop @ Crop
48% O Animal O Animal
O Fuel Wood 0 Fuel Wood
B Othersltrade) B Others{trade)
ONTFPs O NTFPs

B (4)-5 T« N"—IZBIT ALV FEMI K@) -6 LT - F A ZF—RITBIT DY
A (2,771, 428kip: 1308k FL, &7, 000,000, 7=V AERBILA (20, 048, 979kip: §I2228K KL,
B K50, 000), KIZ XL AU AT, 370,238 kip, NTFP 5109, 500, 000, #{%150,000), {L#HIZ X5
(2 & % UL A 485, 592kip, ¥ A 16, 206, 816kip, KIZ X UL A2, 497, 265kip,

AN—IZBWTH, EAMMEDOZFHICHT HEFILIELS ., BB REDORELZBD, 5%, it
RA~DT =NV RART 4 — g VBB RE SN RFEITIL o772 (K4)-T7) .

Annualincome in Iquitos
(Total: 5,623soles)

Annualincome in Pucallpa
(Total: 6,599s0les)

1%
M Rice B Rice
M Crop ECrop
™ Livestock M Livestock
M Plant{NTFR) Plant{NTFP)
® Byzh animal, fish ® Bushanimal, fish
o
B Others(Business)

M Others{Business)

Annual expenditure in Iquitos

Annual expenditure in Pucallpa
(Total: 5,633soles)

(Total: 6,611s0les)

H Food

]
Food M Electric, Fossil fuel

W Electric, Fossil fuel B FuelWood

B Fuel Wood mWater

HWater u Cloth

WGlotlx B Housing

m Housin
7 B Medicines

= Medicines = Education

1%
. 4%
¥ Education 1% 285

29 1% Saving

2% 1% 1%

Saving B Others

® Others

(4) —7Comparison of annual income and expenditure between Pucallpa and
Iquitos

BJ(4)=T T ns8E A% N ZOEMINA T X OERTEE ONFRO g
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XF=TIWZBWTIE, HIRMOFIANE L, Rt L CREICEERMELZ SO TV (K (4)
-8, 9) .

o

67052632 EH 53966105 me

( 246442.11 2 33143158 Ei

515842.11 Ei 287000 1739600 ms

30342105 33031053 ms 442631.58 284307 Ej

67052632 mf: 162894.74 L1804211 Os

20673 584 L 21032837 lgg705789 s

w0

B (4)-8 F=TIZF S HHHE L7 0 FRIA K (4)-9 F=TIcBITHMHHEST-DiEE,
DGR, 4,885, 058FG (71, 1362k K1), EAfr 4,885, 058FG ({1, 136K Kv), EArkvi1. &
KU1k, 2.1FW, 3. %%, EIK, 4.NTFP, W, 2.5 - AMREE, 38R, 4.K, 5K
5. 7w vaI—b, 6. %Kk, T.{EEZOM B o6 F)E, 7RIS, 8. HF, 9. 07%, 10.
< DAh,

SHIBIC BT DIEAMMEMIC LA (BXHEEEET) N, AFHICB T 2HEERHEETHY |
FTNITEY, FIRAJEIIME - B - FETHH-TCHLEETHY, REDDIZHTHA T 47
. TOREBETHILERDL D,

(4) ST s HAA

HECIX, 1980 RANBAICAETMTHF AR M EAI N, ZUE, PE - EMA KERO A
PRANT B et S RE A 2R L, B EZTLET24aA 07 7088 E S, TSR
Wi Llc, mEMICE T 2R bBER THFIHZITNRIZEDZ N T TLBEOERTH S,
L1950 LS, [EE RBIG A H - TV F AFEFIC, 1980FERBRIT/INERS A LT, T 77—
BT BB L D I A EAIZ19804FE 0607 ha’r 52000421331, 020 ha, 20104F121%172, 600
ha~ & BIRIZHIIN L 72, R ORERICE T D RBEE P H A2 — 2 OEITLL TO@EY T
boto, NEIZLD T LFENEASN DU O19804 £ Tk, EBEEIZ. E£%05 OHEEC L
Teido T, FRMIB LOYTHEEM . B/ATMIER, HFke LTHRIH S TV e, 1982FE DM =
FEERICEY, EAEHRMOERMETNIEE > 220, RIEZEE 2B EESERIIRH I T n
ST, TLAFEHIXI98EICEA SN, T A%, HRAMEO #4288 L TR S, 1993
FIZINHER M E D &, HIRERIZTLAEEO L0 T RERNEZEFHE L. B HMIERS I A
A ~& OIS, 1BTHFEICRARICETAEENMLEIND & L bIT, BREENIERX
WCBUOREE L LTIY BT o2 X oicho7c, HURERO I AREILKRITT T 5 BEARITE] &6 &
R&EL, B OBKGHMIER & IR - MTHEREMO —HN T LR~ EETHEBRINTCDOH R BT
RO LRI N, TR SN, 199842 KRB EIEDNHIE S, REKROKERIX
Wo SRR ST, T ARIEROBEAILIR S5 IR - M BREH A~ & [0 5 1Z Do Tz,
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BAETIX, 222 ToBMMAMIERSH KM - MM BREMITT XTI LREICERINTZ, ZD KD
2. O HHFIH A2 — 03, TARBICIVRESS B LN, ErbEE-o THANER
DALY LizbiFTldiwy, T2bb, 207 at AXTLRBICHTIEEEOLNT A
L7zt 2 Tidien, [, BB & SAKIRICIG 3 2 8AE 4 K1z Lz Db,

FT. RAICHBE SN HRRERBORZ R L 20 X2 60w, FRIC, 2 OBUR G
L7-ERICE, BN, MIRERSBEENICER L CE-ERETO LHAIH % — Li#&E
WThHY, ZOLMAHANY - ZBUFICL DN A EHERICE 2 LHERNRES SN
72t Toh %, REDDHZHIT Dix b EE R AL, BB T 5 EHANTH D, mHREFEL
REDD+D #h & i+ 5 Bk T, K (4)-10% 777,

Natural forest

SecondaryF. Swidden cultivation ]

REDD+

*Carbon neutral

*soil fertility loss

*Less erosion

Livelihood

*Main income
*Traditional & less capital

REDD+
*Higher function on control of GW
*Reproductive
Livelihood

*Less income without
timber production
*Gathering of NTFPs

[Para rubber (Oil palm) ] { Maize (other crops) ]

plantation Agriculture field

Local community
Slope land use

REDD+

*Less function on control of GW
*soil fertility loss & erosion
Livelihood

*Higher income

*Slope agriculture techniques 32

REDD+

*Lower function on control of GW

*Land degradation at slope & loss of biodiversity
Livelihood

*Necessary of money fund and market

*Higher income

(4)-10 FmEiZF T 5 HHF] i

UL EA BT 5 &, REDD+E (BHEAD) AL OMICIE, S VEIEEN 2V, T LA, HiFEA
BT D EEERBAS, HIEREREDOE{~LEENTWDHLEEZXD, TORIZBWT, B—T7H—
NiZB I o HillFEROBHRIMFEOEELZZET 5 THAHOEELZZETLILEND D,
B (4) =102 b BEMMBEEIZREDDHI B W TS, =a— IV THDH I LWL, E—T7 H— &5
BT HBBICIIEFICHEERBA L b2 D, TbT b, BAREZERAAL T, TR KEMKE L
THAEATHIE., RRUZRADC2ZAM LRV, £O X5 R T, BEEFITIT> CE AR
DETFIZHEAN L BEERE (LEEESICL DB KRRC2EMML-ER) OB, »25VWixsHk
DZEERFATHIEN b LERRZLETHAH, KM@W-10020HHLNRE DT, Fifichy
IRARFENT K0 ALY SEOHRARITREDD+ & MU (E R DA EIZB W TENLTVWD D, KEZDO L DITEAR
WM MEROBRE~DO Y7 B3RV, ZOENFEMEZHHRIRE L TETWHDLOTIEARND?
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N—w g b e UCRmZ AN 5 2 L3RS, ez Tns, £l —RAEKTH D2,

LR A NS — LAEITFEBARIC B 2 ATV ERCEREL « B Al 2 VT BARERMAERER D
ERRE Y, ASREAOBEM I E S ITERR AR E S W e BRI O ETH 5, < L< b, REDDHZEET 2
[EER g Tld, 20106R ISR S NTe v 7 2B THTZICE— 7 U — ROBEEREE Sz, ZOH T,
B R OAGHAY RHGR O EH, EMSRIEORE, HBEROERSMARAFEHE LTHRY LIS
nic, HRTOBEFHIRTITON TWOEEMEZ S 5 —E, BPNICHETOILERDH L EEZD,

2) PREAM « (RARBRHE « FEBEZIRARADE I R A RT 47— a3 1T & 5 kA BB IR AT N AS s B
DZRHHERRIZ RN B LI B —R 7 LYy O

THURI ) & U ER DA T 0 TITB L TR, BUE. SEHUC W TIIK EBHEN & b IR R 7 ¥
T T TN TWS, 77UV AT T 07 AU TIHMAMIR DD GENEZ W, 0 LT, MR
J AT A RBRIIMRAPTL T~ 2R TARL > TS, SRS LTz i, it
RPTTAIN TSR, Lo FHF B U Crk, HiERBRBERIENAIH L 72 1980450 & R RE &
Sh7o, RIS, BEBHEICEE L Cld, R (RFBOR, THIEEE) | (EAROREE (RFEDHH) |
MO LATY (RFEOHH E TERAREL) 72 CRBESIEZ . L L, il (BHE) ToAZEIC
B LTI, IONIIARERHEHIA O TV, BRI TH D, L, 1) TORENS, i To
THFIRICBE L Cid, BT L BB S 2 D e,

(1) REEEEOF

THRA VT FAE—BICBWNT, IEAMKENOE I KA T 17— a2 b, IREEICIT V., 4
O —7—v 3 U TIT ORI E 74M (BRI ICRTZE T, =R 7 LYy b LD
LRk (K@)-11) .



20m
20m
Sapan Alpina Cardamon
planting wildings of cardamon at 4years old fallow
o (1)|Site: Four years old fallow
Quadrat of monitoring carbon storage (2)|Treatment: Forest under
Experimental site for semi-domestication (Luang Nam Tha, Laos) plantation with clearing the

plantation density: 2500/ha 7 understory
T e . —— (3)|NTFP’s: Cardamon, Alpina,

Sapan using wildings

Zzome
Photo. 2 Reproductive effort of cardamon and sexual (fruit)/asexual (rhizome) reproduction

B(4)—11 EIFART145—aVERER
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Planted

cardamon
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ZhIZEY ., RBEOEEEIZIUTOXRTHE SN D,

BN A~ X = 4.T1(BA) + 19.4 ———- D
VEEVERIR = 0.2415 [In(Y)] + 2.6091 ———— ®
Fi#EAR = 0.6471(Y) + 2.3165 ————— ®

(Kiyono et al. Predicting chronosequential changes in carbon stocks of pachymorph bamboo
communities in slash—and-burn agricultural fallow, northern Lao People’s Democratic Republic. J.
For. Res. 2007, 12, 171-1837>& DHEGE)

PRAEZEAL 2 2 (4) -3I2R T,

F(4)-3 RFOHMN

Date 20111 .20 2011615 2012125
davs 0 110 665
Carban 4240101 454 6859| 513.1754
IRFEE (AN A A~ A+ TEZER FFESEAR) = 15.378[In(Y)] + 11.815 ——— @

ThHV. T ZOREKTIFA. 87/ Mg/ha/yrDRBOEENMETE T2, FTAR AT U FLE—BRT &
FO 7 10— X DREIIB O4FER O R Z . = 2 COBERMZREARBEROTERICET Z &
NTFPs D2 RART 4 r—va v {75 2L T, ERICxT A4 2T 0 708300, Ao,
4.874/Mg/ha/yr X 3years= 14.62/Mg/ha /3yr DOH—HRL 7 Ly POAIHTE S (HEBEE D, IK
PABK, FEREHI, (RERBIHLAHEE) . Fo. AT T AX—BAKTOH —R L OEREIL,

13,633, 150/Mg/3yr (45.4FH 5 /Mg/yr) . 7 A RAERKEZILKRT D& W —R 7 Ly ME399EH T /Mg/yr
Tholz (KM@-12, 13) . ZOMFEIF, L TAINHDO TR, S HICHIKICBIT A HmAEELE
EHRDMETH o7z, TAATIE, ZOMEHNT, MAITHH Z 21 TO D EEHEIC OV T,
BORICHT Z E 3k D & bic, HRFTIThbR TV A EHNZR AT L <, HEn) 2RI A #2758
TX 5,

Tab. Area of each forest type (Luang Namtha: 9,325km2)

Muanshin

Forest Type Area®
Deeraded Forest b 171

360

Others (B LAMGEL) 354

Acoording to the classification of MODIS:
25% (1,865km2) of degraded and

secondary forest and 70% (6,528kmz2) of
mature forest among 95% of forest cover

F@)-12 AT rFAHF =BT BB
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Tab. Area of each forest types

Farest Type Assacizahe)  Arsa¥  KMorth/Midde/South Part
Daciucus stec 107307 4 463 0r /118 so2g
- Flg- For‘esttypes In Laos Deciduous te 19869635 859 156 /39 fan
i Desrateda 240821 148 o1e  so33 /o8
(using MODIS™) Cezrasedt 11062478 478 1l st4z /A7

Degrased o 20649604 581 561 f232  f1s8
Cioseds 42005620 1854 323 951 /BB
54500608 2159 1041 /68 fBIE
59512658 2672 1323 f419 faa
GEOBEAT 286 053 Josd S1as

From results of MODIS
classification, the degraded
forests (a~c) were
dominant, especially 34.6%

of the degraded and
oy secondary forest (a) .
Clasa 2
e d
o
Cass 7
i) *12004.9.13-10.14,
amn 2004.12.26-2005.1.26,
— 2005.5.9-6.9 of 32days
v composite using phenology
::: ‘: pattern for the classification

B (4) 13 HEEIZHW 7B R & Sl o E £

(2) SARCBIFDEI RART 47— a /1T X BRETE

BIRART 47— 3 AMELTEIEARMMREM O THGERE 1T > 72,

FEE : B ZE (10, 000-15, 000/kip/kg), T /LEF (3,000/kip/kg), B>, (800-1,000/kip/ke)
WARE M = 100/kip X 2,500 : 250, 000/kip, 57 10,000/hr/kip, #I5@IHFR: 25hr/ha, AEZR = %
k= 10,000 X 25 :250,000/kip

A E L DHEEIUA = 10,000 X 0.1 (estimated) X 2,500 : 2,500, 000/kip

UbEoXolz, BEI RART 47— a S K ORBREFHMN O, REROFEIEREZ 2 b b,

=

(8) AV FRYT « VTV E_N— « FHANNRTORBEARIZIBITEEI FART 4 —va itk
% RFDOEE

XT LY T w7 - TFy oY TIEI0ONART, # FHEH L THIARD b4/ A A~ A&i32. 94 Kg ha'!
7 528.9 Kg ha UTHIMI L, JRFEDOEMEILL. 55 kg C ha! 7°5 14.5 kg C ha' ITHML7Z, I KA
AT 44— a Y OFIX3.TT Kg C/ha H>512.05 Kg C/hall7r o7z, FEIFHRD /A A~ 2B OV R
FEEFEEIL3. 88 Mg/han>54.57 Mg /ha, 1.94 Mg C/ha to 2.28 Mg/hall7z o7z, FEHRIL. B PR L7
TIRART 47— a AL LIRS 50,35 Mg C/had RS R4 A3 L. FRBEM D HIX71.5 Mg C/ha,
KRN 51394, 25 MgC/ haDRFEEFETH o1z, ~b— THAVRDT 4 7 RV b TR, A
DOHELFRII8I% 77594 % Th o7~ 20T hH Sweitenia macrophylla and Calycophyllum spruceanum I3
HERD A E < . Inga Edulis® Amburana Cearensis IZHERAIKD -T2, FNE & Tl Calycophyllum
spreceuanum (capirona) & Guazuma crinita (Bolaina blanca) i b Bo7=, MWEE &, mEE W
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T IRFBEEROFRIZTE o,

5
30
2809 4.35 4.5/
25 4 3.88
M Biomass
28 M Biomass
) g
’3 15 4'05205 m Carbon oo M Carbon
1065 : Storage 2) | Storage
10 —
- m Carbon
i  Sequestration 1 - W Carbon
g = 155 340 Sequestration
o Hm U . 0 -
9 mene ENEiorts TenManths Omonth  fivemonths tenmonths
Time Monitoring Time Monitoring
(4)-14 FEFARD A F~ ZZEAL (4)~15 FEAFMD A A~ 2ZAb

(4) RELHEE - BEEDOT=F Y vV ~=a 7 /VOIER & REDDFHE D E T ML

THANT T EE—=DFLAN—F A REXTT - UTUMT Xy Y ORRIEHIK, &
=T DAY o AEEREM, ~b— THY VNI HANRT (ZH 7RV R) T8I RART 4
r—va bl ORBMARTE Lz, (1) EAMEEDDOEI RART 47— a4k : D05
FELL EDIEARMRFEY) 2 3 IR, @ KT LAY O BFERIE 2 52T 5, ORI H O OEE, @
BEARH-CIRBAAR A~ L, REBRZ T =4V v /45, RELME - HEEOET=4%V 7 : D20m
X 20mOD B EFOFKE, Off LA, MEER, BEoEAHHE, OFMAREOHE, OFH I —RK
ATy hOWEEIT), QLOQOHEDTDOFHERIZZEEAL L ONRH TV DN, BIEITBRGFH
TH 5, REDDFHEDET ML TIZR— 3 > X—ZDA/RCDMEREDD (X (4) -16) &7 =r h_—
ZDA/RCDMEREDD (X (4) -17) ZAat L7z, ZRMERDSAERER) O ZLRFEOHKHEZIEL, £ 0
%, BRMEEEZMRT Z & T, REOETEIMMINT 27, EHIZ, BEI FART 4 —va MUz LBk
PAMRRCTRBEAR DR (Ul E RAMABIHIE ORI i) # LR 9252 LT, LD H—AR A7
vy NEFHET 5, Y uY e hRX—ZDOREDDE TV ¢ EOHRMIERAI% DOIRFEOBRENS T 1Y <
I MR—=ZDETNLVEREL, I—AR 7 LTy MBI L TEZELZIT->7- (Kobayashi 1995) . #DfE
B, BHEREROKBRICHEY =R OEBEIEK (4) -17E L THEELE, BEI RARAT 4 r—vay
RV @RERTH—R 7 LYy NI s D, £, 20%, EHEHMNICOOHBTHAIN S
HTENHY ZOFETAND, BHRERBRICBIT DIRFEOEBED LT E (B 2 IXEVHJE R HIA)
REDDADIERMMPE DY I A RT 4 r— a AMUTANE < LHEZTE T,
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A/R CDM + REDD

I

Emission of CO2

Time
EJ (4)-16 Carbon dynamics of forest ecosystem
under Nation base

(4)-16 T a FNAR—ATOHRKREEBRIIBITI DI —R XA FI v T A

399,340,467 Mglyr
(If degraded and fallow forests are applied the

o ® semi-domestication of NTFPs)
3 !
% Mainly decomposition df soil organic matter
p with damage trees
o
7]
2
£
w

0
]
o
o
=
]
<
@
]
- (DForest harvest
(7]

(4)-17 Carbon dynamics of forest ecosystem
under Project base (D@ : carbon emission @@®): carbon fixation)

B (4)-17 7m ¥z hR—ATORKERERRICBT 2 —R XA F v 7 X, OORFE#KH, @D

[==1 =3
o

i

ZDENIARY 7T —~< L LTTo 722 L3, AMED S I TEE 2 # & . REDD & IERMARPED D+
SRART 4 =g ICELT, EEY—2 g vy 7A220114ESHSH 6 HICHEE L, BRIT
A= B T7 Y F - AT (ICRAF) | FENSE 77— - 77—t (—Y o F 8RR 2 A
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MmoFarZ s UFIVFy b (e —bKRF) ETTURANBARAT Iy =— - Y T—
(IRD-Montpellier) D44 DORIEHE 14 OIKE BUEHSR 24 OFAEIZ L D 1 9 OFEN & - 7=, REDD,
HERMMHEY, FART 47— a R EOEEIE - &L, 7 —%~X—X & LT, Refwork I
W7 Ty PREL, MIESEENEGFTELLOIC L, (Frure— R, CEem . £/, 2
DT =B _R—=A L KEFEORHE - ELLHBONTREEZ D LI, EMER, BEEE, Zo—1L
b, AE~OFIHERENSABEROFMAO D ORI 2 RFTT 52 L & Lz, REDDHIBIL T
WL STRINEE 21T 2 & & b, 7 RS =22 (201045 H ORFZEEE 5% & 2011423 H O E
RO —2 v ay”) ZBEVLTE,

5. AMIEREICLVELNTZRE

(1) BEHER

R 7e THUR AR 1L, EEREIENLE L CODMRUL T Tk, HRn 5, THIFRIRABF OMERE & &
MO EF R H+2O&EE 2 - LTE T, Lo LIE, THREORBSSBICE 2 AREIR
OFIFAHHI OB AN L0 AEBEIRLEN L TR, B LRI HFIED 2 B =X L3 0ERTO F
FCIFHRE L A WL AEFEN TV D, Ll Iofiy7e TR TR 2 2 0 & BEE R 2 kg BB
RIZCEVE(ETHZ LIk, AEBENTRLERRRITICBWTHIKET 2 Z EBH LN o7,
REDDHZ & 5 TD, FHZT BT =27 MR=RIZBITHET NVEERLICERIL. REW, £, 74 RIC
BIAEERMKET, EI RARXRT 4 r—2a i fnigzEor—Rr 7 vy y MR TE 20 EHL
PZ LR LR RERTH D, BRI OEEIIEEREORATHEI N TV, ZihucxL
TOHBYERDOAZEITKT 5 LA AAETH 5, Fic, Bzl 2 BRIz W TX, A7 e
Tl NCRE LTz, YT = ROEHERD DI ZTO, K7 xr MRFEERIZAE V., REDD
DIH—RF 7y hOT R Y 27 hAR—=ZATOFBET /ML, EIEBEI N TRV, FAREET#
WCBWT, ARRDKRBOMET — X 2> TETNEME L, 5. KoY/ hOF—X &l
ST, ETNVEMRGET HEHNTE I EORERITRE N,

(2) BREBOR~DEMR

THADPAFO (THAEMREENT T 22— EKREET) OWItVREZBED, BHRE~
BEMMBHEIRPAHUZ IEARM REED AR L. IRPAWI) 2 44570 DARKEAN 2 TR ~ B ATEHRE A BET L T
WP WIERE R, BIELT v A—RTIIONT T DI RART 4 r—y a ARSI TN D,

6. [EBRILFEBFFETEDIRDL

D) IEAMMPER DOFFEEAL - T X« BT AR« THARENKFRFEE « 74 A

2)T7 7T LA N =V AT AT K DIEARMMED O FH L MOUE#ESHERZED TWD) @ m
~yL ke ARe, ICRAF - 750, 7 U4 « 745, ICRAF « ~L—
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AU R TFT NI 2012, i LISIRBORHERER OIS, 3T1-375. SRR
fizz.
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[Abstract]
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We have selected core study sites such as Luang Namtha in Laos, Pucallpa in Peru, and Ruvuma in
Tanzania that are related to Nepal, Thailand, Indonesia, Brazil, Ethiopia, and Guinea. Through an
ethno-botanical survey of the use of forest-ecosystem resources, a market survey of NTFPs and
livelihood and land use studies, we have concluded that: 1) rural populations have a rich traditional
knowledge of forest-ecosystems and NTFPs; 2) this knowledge can be the basis of a greater commitment
on the part of local communities to conserve tropical forest-ecosystems; 3) the spread of a market
economy and the development of infrastructure provides greater opportunities for the rural population to
make commercial use of forest-ecosystem resources; 4) appropriate institutional support for the
government and market sectors are indispensable for the harmonization of conservation efforts and the
use of tropical forest-ecosystems by local communities, particularly the poor.

We have also emphasized the need to safeguard REDD+. Sub-theme 1. Indigenous knowledge.
The major findings are as follows. We produced a detail list of NTFPs and clarified the rich history of
NTFPs in tropical developing countries. We proved that the sustainable use of firewood for everyday life
and swidden agriculture can coexist if traditional knowledge is fully utilized and the fallow period is long
enough. This finding runs counter to the general criticism that swidden agriculture increases carbon
dioxide emissions and accelerates deforestation. Sub-theme 2. Conservation of biodiversity. It was found
that one of the bamboos, Oxytenanthera abyssinica, has been cultivated in order to produce a beverage in
the southern highlands of Tanzania. Another result examines the present state of swidden cultivation and
reports on the progress of the introduction of lac cultivation as a strategy for the ‘stabilization’ of
swidden cultivation in a Khmu village in Luang Prabang Province in Laos. The sustainability of the
commercial hunting of peccary in the Amazonian forests was evaluated. To date, no one has reported the
domestication of a peccary anywhere in the world, but some indigenous people in the Amazon have
apparently tamed one peccary. There is therefore a possibility of domesticating or of semi-domesticating
peccaries for their meat. Sub-theme 3. Local community participation. A major cause of the loss and

degradation of tropical rainforests in Amazon is the clearing of the forest by small peasants who have
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migrated to the area. Forest degradation has increased along the roads by which the peasants have
penetrated the forest. This process has also has been observed in Peru. The research analyzed cases that
involve groups of people who are often said to be vulnerable and excluded from the management and
utilization of forest resources, including women, dalits (lower-caste people), and indigenous peoples. The
research described various factors and linkages that are involved in the dynamic process of community
forestry, and identified problems and issues for further research. Sub-theme 4. Carbon credit. A carbon
credit of 4.87/Mg/ha/yr X 3years= 14.62/Mg/ha /3yr has been produced through the semi-domestication
of non-timber forest products in fallow forest in Luang Nam Tha. Carbon storage in Luang Nam Tha is
13,633,150/Mg/3yrs, and Laos is estimated to have carbon storage of 399,300,000/Mg/yr.
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