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Abstract

Contemporary environmental policies and regulations are threatening people’ s livelihood in Northern
Laos, particularly of shifting cultivators. It is not solely because shifting cultivation is going to be banned.
There seems to be a big gap in fundamental understanding on the concept of property right of land access
to ecological resources such as land and forest. The outsiders including the government introduce simplified,
mapped and fixed property right and access regulations, while people’ s livelihood has been based on overlaid,
temporal and spatially-buffered land and forest use. Although changes in environmental governance from an ad
hoc basis to transparent ones may be a process of modernization, our experiences in the contemporary world
told us that it was not always successful. Lao way of land and forest use may give us a clue to new solutions of

harmonizing our life with nature.
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1. Introduction

Non-timber forest products (NTFPs) plays very significant roles to help poor rural community who is
living inside and near by forest. Most of them are mainly engaging in swidden agriculture. However, swidden
agriculture has been stated by most of Southeast Asian government that such cultivation caused rapid forest
and land degradation. This study aimed to clarify the important roles of NTFPs and adaptation of Khmu swidden

agriculture after National Biodiversity Conservation Area (NBCA) and Land Allocation Program (LAP).

2. Material and Methods

The study was conducted in Nam Ha village, a Khmu community located in the Nam Ha NBCA, Luang
Namtha Province. Socio-economic data was collected by semi-structured interview. Sampling plots of vegetation
were established in seven different forest conditions; current upland field (10 m x 10 m); two years of fallow
(10 m x 10 m); four years of fallow (10 m x 10 m); seven years of fallow(10 m x 10 m); protected forest (20 m x
30 m); production forest (20 m x 20 m) and undisturbed forest (20 m x 30 m). Forest floor vegetation (2 m x 2
m), dry litter accumulation (1 m x 1 m) and soil hardness of Al and A2 layers were also investigated. Moreover,
sampling plots of NTFPs were arranged at 2, 4, 6, and 8 years of fallow respectively and geographical

positioning system was also employed to survey current swidden fields of individual household.

3. Results and Discussion

Species of Castanopsis and Quercus (Fagaceae) were dominant trees in this area. These species were
mainly regenerated from stumps remaining from previous cultivation. Results of vegetation recovery process
are summarized in Table 1. Tree density was highest in the current field, dropped sharply at 4 years of
fallow. In contrast, basal area increased with the increase in the period of fallow. Forest floor biomass and dry
litter accumulation were maximal at 4 years of fallow, while soil hardness of the Al and A2 layers gradually
decreased with the period of fallow. In addition, several NTFPs were found at various stages of fallow, such as

cardamom, rattan, alpinia and bailai (Lusidia discolor).

4. Conclusion

The vegetation survey suggested that trees belonging to the genera Castanopsis and Quercus in the family
Fagaceae play crucial roles in the recovery of forest at different stages of fallow. The basal area of fallow at
seven years was as high as that of old growth forest, and the canopy had closed before that stage. The results
of the vegetation recovery survey, forest floor vegetation survey and soil hardness study, indicated that after 7
years of fallow the forest was suitable for a new cycle of swidden agriculture. Forest products regenerated at

various stages of fallow, and villagers used these various products as they became available. NTFPs were also
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ZA gL, EEIC R TRENEFREDZ S YA OERMEOIIKK » @R Jk>Twa L Ens
o LML, 2UGRHERIBLILFETLDDH S 7 a— VY UbIic K D BRICB O TIHZIE L TRIF#ANT
E AR OFERAHEL L TH L DO TR BV EEHRENTWS, TOXS R FT, HilsirtZomYF i
DEEZMEIT 2728, ZARIE DA —F 2 VIR « 7 FF FARER DR — LA —F B0 TR EH D A
2o lze HEMODR— LA —T BN TA 439 MOWYIMFIH TN Tz, FIAES N5 BIE MY & B
MYIOFEXZEAFTH D, —MHY72D TE, BHMEMORBNL <. A—LA—F Y BEZIHEH R
PIia D & UTHREL TW 2 EDHLMN L5 Te, TOMEMIEEA TR > Tz o, BIHOR—LA
— 7 OB & BBIGRN A < HRENRE A 51E ERBDHEINT 2EMIcH o7z, THlc, Rk -
K T & OREYIFIFIC K E B AZERD DNED > Tee HALZ A DFR— LA —T VBN TEREMMDFIHE N
THH, R—LAH—TVRB5EBHEERE Z2H>TWB T EARENT,

1. FREEHMW

R—=LH—=T V3. EHOBIARIEY) & EARMEYMEE T 2 RABRED 5 5, BERoELICHITE N
TWVW3EDZVV, TOX S A/ BREEDRE., RiORSKFNZEEEED—DTH % (Nifez,
1987), M. BT DR—LH—T VT 2HIZEAEINL., HARBETENT 5 X 51k o7 (Corlett et al,
2003)s BHDR—LA—T U MRHEOTNERE 5 k. SURICHE U FEEMEICH 5, Bm ORI T
W YR, REE. RMBIRE, T 20 BRI, A B T3 U G E O IIEIANENE
ENTVBD, FZBL TS OIENIEE NS, £, EEPREMNZ I SHMEZHER T 2 EARE D
5, WEZES FTEOMEX TRIERT 2 ZEMEIE. Tk IRE L iRz 5T 52—/ T, THERA O
EMNHEHRFICHIML T2 e EA BN S (Nifez, 1987), TOXKIIC, A—LH—T V2 GUEABEME, L
W UIRR e e L IR R 2 OME E RE 2 £ D7 707+ LA MY = LTHEEINSE (KJIl, 2000), i
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Z@A YRR T DOR=LA—T E, SREEYDIEE L, 208 UTINATRZ R L DDtz it F:
TEOME L HREZ A LTV e Wb, #Mikic K> TZOREMEZZL T8 DDH 2L DD, Rz i
FHAO—EREE LTLLHALNTVS (Arifin et al., 1998),

BRI OERZZGFTNCALE S 2 R — LA —T & MO X 5 Bz 557297, [MADF ., {L#f.
HBVIEATOREHE DS/ TR S NS 2R 25 UTHEEL TE 72 (Ninez, 1987), X7z, /&
DG, BRIEEHOEMMRE S NS5 L UTREOBEEZ XA A-RINREYIFIFH OHERZ IR\ LA
2% L THELREHNZ R U TE (Nifez, 1987, Corlett et al, 2003), T DX 5 ZAEYIFIFHICBIT B1E2RD
HRROMERHE. EMEZ R ZRE T2 L TEETHS Wb (Etkin, 2002),

UL, BaREsEE L 7 o—OUic K0 MR RICE T SUEMZIE T % C LIS K B IERAERD
HADEHEN TS (Somnasang and Moreno-Black, 2000; Waster and Yongvanit, 1995), il 2 (X, £##%
FMNMZIET BN, HAWPEEGDADICAFTES KSR D | HBEY OB AT ANOF ML .
EHIC, B ZE, WBEREDR Y hUY—THOREEL, HEHESNS Y, TLE SRR EZBAT SH]
MBI O T2 & OMELEHIE. #iisUbOBZED 5 —KE K> TE TS (Wester and Yongvanit, 1995),
FHEEDOM T, @PRICR 2 1E EFZEICHIKRBMEMUL. 20, Sl 7 & s 20
BRDENS WD D D, CORER, EHRNEHERZ R T 2850, ZThZ22 SN U, A&
FIE DWW T OHEEN RN BIHA 5 T &1/ LHEREN TS (Wester and Yongvant, 1995; Plotkin, 1999;
Somnasang and Moreno-Black, 2000),

DX IR 2RI T, BIE, 1RO Z HER I 2450113, BRA GERHIK TR I N TV S, 1RO
AICHE DO T EARG YY) 2 Rt ISR 9 % T &3, Bitkix EORIED R Lz E MR EMZARIED RS
IZDBEMBDTIEEWD (Btkin, 2002; 54, 1999) LW S BEZFTMMRLIILED DDH %,

1960 AL, 7 V7 THRUWKRBZ BT TER 2 A FETE., HIGRICBO T, &b EBERFEHED
Z < HL DS DEHMDMOHIKK D i < #> T % (Wester and Yongvanit, 1995), COHIKTE. #ifk
MZIE L. (EROHFEDERN DN BIET 2 EMEHEEND /T R—LH—7 2 PHMIC B TEES
FENEE SN, SaBEKMNICHIHSINRT TWaHEH %,

Z T T, ANDHERE - BREIIRIZ KK U Ninez, 1987). A= AIZHEYIFIH OHIEENZ T BN TV EF K
ENBR—LA—TCBNT, LFOEMNTHERZIT> Tz, £9. QMO E L, HEYFIH O 2R H# 7z
kT B L. RC@OR—LA—T VDRI L T AREIZHGETT 2L, TUTREBICOZHRKET A L. 5
FIETEZ KO ERIELT0B EFEZ DN DERIET — 2 A DR— LA —T7 > OREYIENR & 2 OF| 2
WHAAS 5 C & T, TERAERER O BLIRZ BT U7z,

2. HAEHITOWT

Fig 2110, 24 & LoMRZRT, SBoOHL L 1657-16.82, HEE 103.96-104.03 OIS D |
Kalasin (B —F>>) RICHiiEd %, h—F T VIRIE, EWN 3705 519km, & A HILEm KO 24
9% Khon Kaen (227 >) BORICNIET S (Fig 2-2). BiETHRELEL TN WD, hOTEERE L
THRIKEN TV b dHb, ERGEEMETH S,
1] 2 A HALE O FE & BUIR

ZARIEBIE, I T — FEFICNIET S 19 DRSO, LB E BRI X I )2 HA TT A Xk L
T3, BRI, 400 FIEEEFICTA AL ZAMEOR FICE» N, UL T A ZAANDKE HHED
TFicholzewnbhd, #1300 F/IC XA & TAADBTEADE O, e L THITI NS HHL FH T,
A ADNL DEARIERNOBAEIEIN L Tzo BifE, XA BILERICEET 2 T4 A&, 3t 2 1 o AH 2000
TANDSH 80% 7z 2 LHRKETH S, HOD 20% DKM EANTHD, ZOMITT—2A72EDRA
RN EY =T A—INVRTHEIAT A (BRI 7 AT LE A1), Frd - R (Zv—T)), V— 7
A=), BN F LRE EDDHRETHEILENTWS (EEF - 4, 1995; %k, 2000),

T—2 A LMENZEMG FALZ A DEROKZHE L6 % T A LIS TR Z W (Donner, 1982) 7,
K11 TANTERED 1%ICEE LRV, T—=ZADALDKEDIE. ATAVOHKMTH B T4 A EET 5,
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Nong Bua Lamphu

Fenck

Maha Sarakham

Fig2-1 2141 Fig2-2 ZA Bt L h—F >

A2 VFEERD 2 A HIc i, Udon Thani % - Ubon Ratchathani & » Nakhon phanom I « Sakon Nakhon 2 -
Si Sa Ket i}, % LT Kalasin lRICZEDRMEZIEK L TW% (Donner, 1982),
(1) RIROATORERE

W7 V7 TRAS NI NERYIOEEHOV L DG, 2R IO 35— M ERICH 5, fdstii 3600
FEOYIDOEICIFRIC, Filz Lian s Iz BHid 205, —@& 0 tHic & % 0 iz #t @ RS
TN T % (Somnasang and Moreno-Black, 2000).

EFICEINBBAEDO XA (v L), FAZEDZA TR, 7IVAAIRDOSE & 23O E U (R
, 1990), HEKAENSEWVEAZNT THE FLTE 2 (B - £1)F, 1995), fdcaitkicid, HhERERFICEA
TWeEY, 7 A=), XA 2D LT BRAZGRIED, ERBEOEHICIEN, BED [21] LLTHSHN
HHIIC R L LEFR TS, ZL T, 5-6 MidiCid TFv A EMESEHED T THRrMkZ/KHICZER. A
Cziel L7 V] MRSz daR Uiz, BUED X A OHICHED 2 1 Fatikld. —BKICohN T FL, X
aVfR GED NERofe—Bkid. 8 fdicid T4 AILERIC 12 D EZ2HT 5 KRBz I L TV»s (L
B, 1990), 12 DEED—ANIZ7 ¥ - KL EEMHIN, HEOFRID S D50 T dH % rEanE O R #HER E & [
—\eEnzd, TONME. FFAN ZAANDWHFDOFREZZITIHS FHRTHoTLENTVBEI END,
BHE. A ANE ZA NG A—OfLZFDE Vb Al H>TW0a (HF, 1989), X1 Rk (¥ L
A, T—2A%) 1F 10 HALEITIZREEBE IO Z 4 A2tk e Jb 2 A ICER Uiz, £z, 13 i b tDB
BRZTT, ERHTICHE > TO e XA RBROKRBIEIZ M RN > Twa (HF1, 1989; B, 1990),
CNC K> TEAFRAMRE, HRE L. FEARICER U, ERZ2EK S % itz 2 72,

14 MR ER A — ISR U Te 2 A Rtk BUED T ADORMT IV—T) NI—rP—V FEEZEHR UL
M. UKD THNIEHSZ ‘2 A" EMATW, T4 BT LA EMS. KRG 2HESE L WA ZR
Trae LTSNz, (i, AEZBEE UTHE LIS 5 > v LITET X, Btz XlgXE5z2 X217
LEY. SHICLEAREOEMZIAD T “IA4" EMEKSICEofeledic, SAA[UDITANE T4 %
HFFd 2 &2k ENS (K, 2000),

17 MRAWIEED 2 A HALE G, 2Ot e hiElZ oA NDT— 2 —VFEH BT A4R) W, iz 7 A—)L
FHZWIE L IBD7 12V ] (P2 A1) DG L TWeb UL, WEOWRICH > THEMBEERIC B
MNMRI=N, SUEMICE T A NDOKREZHEEOE L TEHLL TV 7 (i, 2000),

18 I, T— Y —2VEEN, 7RV ERICHALS 210i%» 5. AN (54, T—%A, i) O
F— rEE AT VN NOBEDRE D 7 L XVHANOMBORENIC 7 > T RAEIRFEH Uiz, 1893 4,
VY LET T VADFENZZT T, TA A (RAVER) HEDADRAMEINT%E, HILZ A NET
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iz A ER 2 3R 6D TR I i /e,

EOHER E LTRKEEZ, TORBEO—BTHZEVIHLHEDTAT YT 4745 LIIESFEDE
KXo THOLT 2HEMTH 2 LERIND T EHZ JHRIL, 1995), WEICIZBUF O —(LH#EE)NIC X 2 E )
LEHO. FiEVRELR EDRBEDENEIREIHEH LI N T > TEWS D, 1980 FRICEBEDT ATV T«
T EEOBERN & 5N, XA ORBENEZEEDMETENZEE b5, Ta—UEBEATSTETIE, &
WHRZHRDICEIEZ A NE L TOT A TV T4 BHEINDDH D bk, 2000). & & & L DRBEOHE M
ENFEFESTOEDEDH SR, L, e AHIC (1990) KN, 21 EFEROEREADH EIC
BHHEREDNHBHICED ST, END X ARG RGEPIES A Rl RGOSR « DRI, RIZICHHR
IFRENTVBEENZNE S Th B,

(2) & A HALEBOBLIK

BfE, ZARIEEIE. AL e BICZA 20N =00 —% 550, — i Y% b ORI 2 ERE
Lwbnzd (b, 2000), BAFHEOREY E x5 LIk D, Hh BT 2 TR O 2 EHEINICH D |
B ARATUC K > TE DR KAFIE L TE MK TH D, 2 A FILEBTIE, 1960 U0 & Bz &bl
(LD HER . NI DI EYI OB AN E S TR, 2D 2 W JE it & LT 222 72 (Fig2-3),
1961 fFICE 10D 53% % 5D TV =& MIE, 40 FEZROBE, K 33RICE TR L, ZAHITBICB O TIED
TH 13%lI > Tz,

LT DA R ERE N IR DR O FICHE> T, A Z R T2 L THbN TEBREPHERED
. haicTigh b oftimclizi L Ttn <,
= VIROPFEHICBNTE., FEROBREND > . 50 F£1F CHiE. A8V, BORIEZLHo 1
EWH, KT, VIRET, )b, e, ZLOARAFMEYNEEL THT, MO ANLIBKEREZITODD,
ZLDOBRZHNOMIEL., HREEZIGEL., U A ZHE U TAIRZES> Tz, W TEEERES NEINOR
B2\ 3T, BN EAINS LI, FREEMIREAICRZEZ Tz, 1—T 2 VIROBUEDHFMEZ
K116%TH %,
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Fig.2-3 Z A 2210 N1 & R H ORRZ b
2] S OFANEH
Table2-1 IC, #EZTT- eSO, HHEL AL WNOBOTER, FEAFRERES. S5 72i#a (Al B,
0. RUHRENGIEEZ RS,
*3] &l & Bk
Fig.2-4 } U Fig.2-5 (&, F&EHIMD 5 55km BENTIGFNCAIE S 21— VIR, AT T AHOKRET —
XTH%, MEIcIE, HRENT EWFMAET S EDNDh %,
4] FRE DR — LA —T >
HHEIZ, HEMOR—LH =T OHI%RT, S—LH—FT & FREDHE. MTRYILN, HTERD
RENBHRELT, HENHETH -7 (Fig2-6, Fig2-7). iz, "—LH—=FT VI, F0KkF. BxED
INEDEST BRIEE Lo Tz (Fig2-8), FREDKIET, BEMBEL TR I LMD, FERSSIL, 2
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— ) O, BOMTHEL Tz (Fig2-9, Fig2-10), H2RETIE. BHEHAMMNZ EREEhTuniz
(Fig.2-11),

Fig.2-10 {#i# & h /35 3 LT
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3. WEE

1] FRAL I

ZARAERAI—F 2 VRO T F VAR ER—=T FXDEAS (Table2-1) BT, dE AL #idE B DLLTICE
g% 2 MOFHEZTT> T,

CHEBEASTAN (FA 3BT A 12H) BT BHZE - 2B FEOE N 2004/9-2004/11
. EEJEB 5?87—&4@*@*@*”% ..................... e e 2004/11-2004/12

2] EFE

ZTNZTNOPEICDE, F—L ATV THHENZ R TOHMAMYZIER L, I EICHYRESEICOV
THEHOHEZTT> T,

ANARKGRT — 275 EZ OMBERNE, WG, B8 RO TIEE L 7,

RPN, BEZ2sg Ulctg, BAZER L, MEICHTz-> Tk, T2 Y R¥ED Sawai K& /18— b K
@ Dograk K. Z UTHEE T 7 W2 O/NRIRDI 172137, FHICDW TR, =KD/ &I, Engel
and Phummai (2000). Mcmakin (1988). Jacquat (1990). #Hff (2001). JRHS (1993) KU1 &2 —x
v NEZER TdH % International Plant Name Index Query 22% & Lz,

¥, HRMYOREE DT 21CHTz> T UTFOREICHE > Tz BRAMYNCIE. F¥RL B,
ZEdi,
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1) &R BYICED A2 5 A 5RO (EIA5, 1996) T, &R (S) & U, &FFERHCE.
AIA REN—ThWEENS,

* ANA R TR U TEZOFELP W2 RIFRIR S @ LR Trba - FIHE NS 0,
k=T THET B LEK  FHRERFFTE S, @HEAETHVWSNS D,

2) MR FICHIBH E UTHEL. FIHE NS0, BANENRT Y VO R 2 EADE R (V) &L, BAR
KN EDZBARERE (T) L, £lzo N—TD35, HELLUTHHINIEFHETXE, T
KICHELUT,

3) Hef  REZFH T SHAZEE (F) & L7k,

4) BIEAWY @ BIE T 5 LNCHIEOR EY & U, BERMEY (0) & Lz,

5) Y @ A A B TE. EHADINCERIHEDO S 2 )2 5O TRMBY (M) 0B UED. ©
OO B, #iE C TiE. FIFADHEHOAIME N LY 2R & Uiz,

6) o FElORAEDMN It NS Y2, Zoftt (B) & L7

4. HEREEBR

1] X FARICHT Z2WTF « HFEDEN

(1) EN DD LD

RTA 1L NOEREZ, DDOTIARERIE L, 200 L ERTORA L SF AL DFFIC K> THEE S
N, dtficEh T 6N =2 A - XL (BT —%24) DAL THS, HHEET, XAHEANHTEINT
Nakhon phanom (F2>/3/ L) BRTUGERE LTHiS DN TWz, Z£D#%. Kang hang &5 AWM Z5]
SHNTRC L. FAAVIC Caeen laeen WS ILGICHIE LTz, TORE, H5I1E, 72 TADRALEITX (5
A L) OFEEHICLIEEWS, ZOHIE, BWEDOIFTAOHRNED, B L7z -7, Kang hang & ZD#
Phuui (¥, X+ AMNOMEHE LTZOHZBIEICKL TV, I F 4RI 19954, <+ 43, ¥ F4 11, <
T4 12 D=DDORNT/HEL Tz

(2) AAAAT DS
RETFRT 20, A4 3 - v FA 12k e, EIERRIC, BEERIHNHREL ST,

(3) AiEE S5k

AR SRR, I B O AR L [FH—D 40 MHTH 5. WHEHFOEG 2 FICE> T, K"—LH—
TYNORHHMEYZ R Uiz, TOT—2 M5, WRICIEE LI, ZREOHETIER NG > 7ohd (KL
. Rainy plants &9 %), #ZFICHZICHBIL7AEY) (LT, Dry plants £9°%) Z758E LT,

(4) MR LB

Fig. 4-1-1 & Fig. 4-1-2 J2 U Table 4-1-1 I, Rainy S. plants & Dry S. plants @, FIfI7ERIOREYIFEE & HITAH
£ R, HMBUEE X, FIFERO, B IR Lo G5 e Ui,

FPHAMOD R — LA —T BT, IBITIAE LI DER O E TIIBS S N > I, B TH S &
B, BIERRY). EAMPONEICZ < | HFRICIEMIET 2 BRARMYORED RN Z W LAz 7z (Fig.
4-1-1, Table 4-1-1), LA L. BFRICHIZITKE E NS5 E L THRHHE NSO TR, BRI OREED
BlG ek L B didiz (Fig. 4-1-1, Table 4-1-1),

Fio, HBEHEE THIZYEATH, Rainy S. plants I BV T, B @ W EZ R LUz (Figd-1-2, Table
4-1-1), ThF. 2L OMEET, BHMYNERICA > THIELTzZ & Z/RL TS, UL, Fig 4-1-1 &
Fig. 4-1-2 Z g U7z lkg, MBUEHE IS T 2B OEAETE. BHMEYOBIGNEWI EME, MLELS &
BN DEHTHRESNTVE T EMNHEA, BICEXS5DOENRWD, MIET 22BN Eh>ED &
EZbNTc, —/i. Dry S.plants ICDWTEH, B O KB EEICHWEIEZ T (Fig4d-1-2,
Table4-1-1), THUE, F—LH—T VBN T, ZLOMHT, BAMYNEFICHIICHN I ENS L2
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Rainy S.plans Dry S. plans Rainy S.plans DryS. plans

Fig. 4-1-1. fiZ= & ¥R OF| FERIRP AR Fig. 4-1-2. fi7F & .2 O LRI H BUF

Table 4-1-1./ZF & 22O R HIE R OREYfE L & HEAEE
AR BIAREE S Rl BlEH ] Z DAt

V) (T) (F) S ©) (H) (E)
Rainy S. plants*
FEPFREL 32 6 6 9 29 17 3
H BB 95 7 7 33 45 44 3
Dry S. plants*®
REPAEEL 20 0 6 8 7 4 2
H B 3 94 3 6 19 7 4 2

*1 Rainy S. plants IZHCTFEIE L. #2ZRICIHR L7l
*2 Dry S. plants #zZRICHi7IC B L 72 hE
*3 HBUHRE @ FIARERIOR S L ICRE L - MBI Gt

Wa, mLTZTOHRTE, EABEDEHNICE R EN, RCHFFRNZ L (Table 4-1-1), £ OHHT,
K= LN =TV NREOBIMHACHH I N TS T EAVRME Nz,

Table4-1-2 1, F:%7% Rainy S. plants & Dry S. plants ©, FH#, 224, Hus,, fEPfER. HEEE. XU
FaMMiEZ R Ui, B, MBS GERBE) OZWVIRIRL, BUED, 10 X EDOL DDA ERLUT,
Mo, HBBEREROHENS, REZVWKDZRUIHMEZ., EAFEE Ui, /e, Fith &
ZE. FRAAEOS B, REHBBEEO@EL S WO E D TH %, T, HBEBENENC EI&. ZOM
Y% DI TREEN TS T LR,

Table 4-1-2/M7 & #.50D FE & HHY)

4 ! i s W RER HBUE? JUaRIE
Rainy S. plants

Zingiberaceae Curcuma domesric¥aleton Khamin 9 47 H
Cucurbitaceae Luffa aegyptiacMiller buap 8 26 Vv
Dioscoreaceae Dioscorea alatalLinn. man ham khuwaai/man sua 2 22 Vv
Lamiaceae/Labiaceae  Ocimum canurfiims maeng lak 5 18 S
Solanaceae Solanum indicurhinn. makhwua phuang khom 6 17 Vv
Araceae Colocasia esculentdLinn.) Schott phwuak 7 16 \Y%
Compositae/AsteraceaédNedelia trilobatdLinn.) Hitchc.  kradum thwoong 4 14 P
Dry S. plants

Umbellifarae/Apiaceae Coriandrum sativurhinn, phak chii/phak hwoom thai 4 27 Vv
Alliaceae/Liliaceae  Allium ascalonicurhinn. kwoom 3 21 Vv
Brassicaceae Brassica juncealinn.) Czern. phak kaat 1 12 \Y
Capparceae Cleome gynandrdacq. phak sian 1 11 \Y
Solanaceae Solanum spp. makhwua 5 10 Vv

*1 it PEERAEDS B, wmE HMBBEOE D - At
*2 WBEE  FIHRERIO, RS EICRE L R IO AR
*3 FAMME 1 1 DORD S BTt HEBEDO Gt A w - TEFE
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Rainy S. plants Tid. 3 3 7 #7#} (Zingiberaceae) TiZ*» I ¥ DIGHICHIH & N 5 HHMEYID Khamin (7
V) DREEL, WREZOHM EEARIET 70, BIRINGENT ERNEh T, K, BHICHENS
7 UK} (Cucrubitaceae) @ Buap (NF <) & .Y~ ./ A EF} (Dioscoreaceae) 9 Man ham khuwaai (X1 3)
OHBIE 5Tz, EBEEVIVIEORYITH .

Dry S. plants Ti&. V& (Umbellifarae & %\ & Apiaceae) @ Phak chii (V7 > %—) %, Hwoom (&
Yaw ) HET, LNHBBEEO S > T2 TN, BEREETH >z, DT b, F—LH—TVIC
BOTEFICRB L LTHEDREENZ LW TSN T,

QERR))

RZRICE, TaAVRNF R, XAV anZ OMHFTHRG I N, RITIxd L EZN5OWYIIHIEST 5 &h
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T2t DT, ML ZERIE o7 (Fig 4-2-16), F/c. 7Y XA E (Alocasia macrorrhiza Linn.) DO%Ed. BEHH
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Fig. 4-2-20V—F 2 v 7 Fig. 4-2-214 Y%V Fig 4-2-22%—X 7 v b A
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NTVBATYF VY (Mimosa pudica Mill) (&, RERICEIERDH S (Fig. 4-2-21), WEFEliciT> TAES AN >
NG, AVFEV TR UGB Ta LIz &0 S HHIDMEE LTz, Figd-2-22 DY —R 7w b A4 (%
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Summery

Plant resources and their utilization methods of Lao, ethnic majority, and Phuthai, one of the ethnic
minorities in Northeast Thailand were studied to analyze the present situation of the conservation of local
knowledge. From September to December 2004, all plant species grown in home gardens at 130 selected
households in Manao (Phuthai), Kud Fandaeng (Lao) and Chomthong (Lao) villages at Lao Yai Sub-District
and Dong Kaen (Phuthai) and Bo Kaew (Lao) villages at Bo Kaew Sub-District, Khuchinarai District, Kalasin
Province were recorded and identified with interview survey to villagers. Totally 439 species were utilized in
home gardens at survey sites. Food and ornamental plants occupied large portions and the ratio of these two
categories to all plant species in the home gardens were similar to each other. At each household, the ratio of
food plants was larger than that of the other categories, suggesting that home gardens function as a place to
supply daily foods for self consumption. Number of plant species in each home garden were not related to the
income and tended to increase as the area of the home garden increased. Large differences in plant utilization
were not observed between sub-districts and between tribes. The present results indicate that diverse plants
were utilized in home gardens in Northeast Thailand and that in the survey sites home gardens play an
important role even at present. The absence of the difference of plant utilization among tribes suggests the

plant utilization methods become uniformed in this area.
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Ui, BUEDARZER, DM TR L TO 20NN EREINE TETH S,

Summary

In the wide area of the Northern Indo-China, many ethnic groups are living with their own language and
wearing. As many researchers have already pointed out, we can seem to understand the ethnic distribution
depending on the altitude of villages of each ethnic group and the subsistence economy in this area. But the
inclination of this ethnic distribution is also the historical, political and economical product. Further it" s getting
more difficult to understand the contemporary situations of the ethnic distribution in relation to the altitude
because of the repeated migrations and the increase of population since the mid-20™ century. Therefore,
in 2004, I considered the ethnic distribution and the inter-ethnic relation of Tuan Giao district of Dien Bien
province of Vietnam from the lowlander, Tai Dam’ s perspective by focusing on their social and economical

network.
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Evaluation of paddy fields on the mountainous area in northern Laos based on indigenous soil classification
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1. ZCHBIC

Z A ZILERIHIK T lE, EUROI LWL 2 e, Mg ROZ < IZFEMERZEC X B RERMOREHHRESH L
TE. ULh LIRS, BARNF 2 A% % D DI BEMORBERDE L S 3 EmIcdh b, THANKE O R
ZUTHES BMROFHUE DL GRIE L > TWD. FD7, HERAEO/GEBRIENELS, SINAZERT 5K
FHOBEEMEZHL, ZhEeBILT, BBV T E/KEERIZENS 2 EAcH 5.

ZEZFEKHEZEE, FHOBENSREBIR FUIEERICEO HEZHE - FET 2 icXk > THEYH
DOEMNEERD 2R3 T L DT X 2RHNERILETH S [ AN 2001]. LA L, KHIZBWTEERDY V&
WO TEREBRICOVTIE, KA LOMGEIZEACHFTET, ZNEDORENKFEOIHE R OHIFREX & 7%
STWVBTENEWV. KoT, T4 ADK S IR PRS2 > 7o T3 SRR IR T & R K 5 il T,
THOASAEKEDOR LELMNZOE XINRICKMENSZ LIck5.

B TR MO RIE, HMEOR DO Lo 1%, G, oA, WEZHEMEE LT, MmEO 1
BOFET-> TS 5N TS, Z L THIg(ER & Z0EE0MRIE, HiElFRO=——XITEZ 5N Hikt
WY AT LNEEZD FTCREBETHS L 0bNTW3 [fFE 1995]. Z 2 TABZE T, HilgERIc K>
TSN EBONEZ HERPANICRGE L7z BT, ZOHtOEYERE I OFHE, MUWEEEBRT 5.
THIC, FRAEDOE Gtz D SHEEL TWIFIEE VDD, W) T ez TERZOMEEADN S TEL,
RETZTEZAMNET 5.
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105



2004 FEEEREHR T OY 1 7 M REH

SE TR

FEH 1995 THEMT & Baibhl sl
ISE—Hl 1997 TErtis) s
NGl 2001 TR -HEE) Sl ER AR

Abstract

To evaluate the yield potential of paddy field on mountainous area in northern laos and develop the land
utilization system based on indigenous soil classification, preliminary research was conducted in Ay village, at
Namor District, Oudomxay Province. Strongly weathered, loamy red soils and sandy white soils, and also black
soils in part of flood plain were observed in Ay village. In addition to the color, farmers also use soil texture to
evaluate the fertility of soil. Further analysis on the relationship between soil properties and their evaluation
by the farmers will be done. Preparation of the map for each paddy field in Ay village will be carried out by the
combination of field survey and air photo taken by the use of a kite. Soil classification map and land utility map

will be prepared to predict the future land utilization including demarcation of the new paddy field.
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Socio-economic Change and Culture on Cattle/Water buffalo :
A Preliminary Survey Report on Oudomxai, Luangpabang and Savannakhet

TAKAI Yasuhiro (Faculty of Letters, Otani University)

Keywords: Cattle/waterbaffalo, local market, pasturage, migration

Research Period and Site: 2004,August 23 — September, 17, Luangpabang, Oudomxai, Savannakhet
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Abstract

This study focuses on the relationships between human and cattle/water baffalo in Laos. There are two main
fields to investigate the relationships. One is peasants and cattle/water baffaloes interactions in the ecological
enviroment. The peasants usually pasture cattle/water buffaloes in forests and fields. They raise cattle/water
baffalo as draft animals and movable properties. It has also been employed as offering gods or spirits, or as
cooking for the main dish of the feast. The research aims to investigate various indigeous knowledge and
practices associated with peasants - cattle/water baffalo interactions. Two is the local markets. The research
aims to investigate the changing phase of local markets, the socio — cultural backgroud and the influence upon
the ecological enviroment.

In 2003 — 2004, the field survey were dealt in Muang Xai City and Namo District in Oudomxai Province,
Luangpabang City, Pak Ou District and Nam Bak District in Luangpabang Province and Savannakhet Province,
mainly. And the survey focuses on the current issues of the two main fields as mentioned above.

The findings on the changing phase of the local markets are as follows: Since 1990’ s, the merchants who deal
with cattle/water buffalo increase rapidly in number in Luangpabang City, Namthuam, Nambak, Muang Xai
City and Namo. The increae has such social or political-economic backgroud as market economy development,
motorization and migration. Tai-dam newcomers play important roles in the catte/ waterbuffalo market system
of Luangpabang City. Kham newcomers play important roles in the cattle/water buffalo market system of
Muang Xai City and Namthuam. The merchants sell beef, water baffalo meat and pork under a rotation system
in the markets of Muang Xai City, Namo,Namthuam and Nambak. Lao play important roles in the cattle/water
markets of Savannakhet and Tha Kaek, while Vietnamese play important roles in the market of Nongkhai and
Udonthani.

The fndings on the relationships between peasant and cattle/water buffalo are as follows; Modern farm system
do not induce in the areas. Most of cattle/water buffaloes are pastutured in forests and fields. There are 4 types
of the pasture, that is, (A) pature all day in all seasons, (B) pasture in the day / tether in the night, (C) Type A
in the dry season/ Type B in the rainy season, (D) Type B in the dry season/ tether all day in rainy season. The
peasants select Type C or Type D in the areas where the peasants have problems by the shortage of pasture
fields. The shortage may be causse by the development of agriculture and the restriction on shifting cultivation

in the areas.
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Eco-history and the genetic diversity of traditional lequme crops in Tropical Monsoon Asia
Norihiko TOMOOKA (National Institute of Agrobiological Sciences, Japan)
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November 6 ~ 22, Udomxai, Luang Nam Tha, Pongsali, Laos

1. ZC&IC

WEE 7 27 RRERIL A & REERMCEFERED N 3 72 O | MEBURRS B A 2 0T S B 7 i T 5,
BEMIERHE C OHIKIC B W TRWEL 285, COERENROE LICERERBED TN E ORIEEY) - &
FZED LI TE, Wb AR, RIEOZERIE L ZOZE L WIS O L Z EAN L TEEEZ S
N2, MBAERFHEMC BV T, Y ABRBEERERETHZ LWDNTED, ZOMIEPARICET 5
HRIZTEL T2, EFECOHIEZ L D F SHBSERBIFREICET L TWa, ZHUTEW, BRERBEM O,
BEERFEOBIBNZERIEDI D, & 2 WIAERIE B ROIEIAZHITHEIT U TH D . MR ORE T ER2
T B

SRR, BUE T O PEMERRID L & < 3> T % RIEZERE A R P ERIC AL 9 % SOl ek B ia M 3 &
U Z 4 A4t Udom Xai, Luang Nam Tha. Pongsali BCHBEWTHREZTTV. T THRIEEN TV S ARMEY)
KBS Mz LTz, TOME, T OMBOFMEINC BV Tkt BETEMA~ ARHEYIZ Y LT X+
(Vigna umbellata) TH 2 EMVHIIAL Y, 22T, TOHIKTHREI SN T2 VIV T X+ OiamSt e Z
OHIFR S Z IS MNCT B 72010, AR v U —DRHMiZ & T DNA ORI 2175 7z,

2. BiHEREORER

ERF AL B EMN B XTI A AL BT 2EIC X > TERENT Y VT X+ &7 AFITBT 214
Waeg IR,

EAOME (10 H 10 H~22 H)

SCUEH IR ERAN T BEIED O T KEIHEZ &3 2 HEONTE VLT AFFIELESEN TV
(F 1, BWFS 1,47, ILFOILIEITAIE T B HEOR, NAFETEY IV AFE7 X+ (Vigna angularis)
BELNTHD YIVT AFFGEERECTHRE. CHROFHET Luold) . 7 AF KT (Lit) EPFATKHIL Tz (1F
WES 4.5), HIETE. YVT7 AF (H2VET XF) 2 HUEiFROBHNICE BREREET, HH0IETF
IFICANTHESBFELIDD, TAFEDEVILT ZAFOHFMLZINTHIERVE UTHOEID RSN (HR
FZ 7)o ROTH LIEBILRREIE K DA TEON (FRES 12) T, VL7 AFORERIThNTOED
St —J7. HIEON (SHIE S OFER) TEYIVTAF (by74) &, BT 1LRIEE DO EokE
MTRERE by ER Y EIRIETIED . SIWHFICHS 2B E0nEnS (HRES 14), \NELDIAMICHD S
EIROICDEEBRNZEEE > THOTORETETE YL T XENZHEFENTE D, OO DEEROE
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TR > TV e (IHlES 2)o Er Tl VIR Y VT ZFMEZ WK S T, BT EIRRE ., 25,
Bptiz EHB SNz, T AFEHARDEDICHARNTMITIRREOOR O TH > Tz,

b4 20fE (11 H6 H~22 )

RANCEN Tz Udom Xai Ol TiE, HEMNSF B - 72w )V 7 XF 720 &5E > Tz Ho D LT
WEIVT ZF =2 > T0B NdWiah -7 GR 1. BIRES 17). £ Ho IEOMIC K2 LYV T XF1E Nyo
Nye &\, Tai Dam /% Phunoi i D A% Khao Tom (FXF) I ANZTEHICH> TIT< WD, —7,
Udom Xai DETO AL DEGTIE. FRFICEYNT AFTHEIS Ty AR ANDE S Thb, HAHFHEMTH
% Namo il Ay K TlE, DEOBERKTYIVT AF2{F>THED. Yo Ye LA TV (I5##FES 18,19), Phong
RiCkB &, YT AFEENSMESTHED, FYFANTHEICARS L VS A, ZHUSEHERETIEIENE
I ThHb,

F & ZLEBDOIEB D EEREO- Tld Y )V 7 ZFEEBERIE T, ZEA DN TENSIES> TS E W,
Z OMEFRIE Akah & Nun Shye (1 f5). Khumu % Nyo Nye (1 f§]). Phunoi /& Gong Pat(3 ). % 7z Gong
Shi (2 f5]). Ikoh f# Nung Gong (5 ) =& T, RIGET LICEADMEFRMFREEL TV (K1, MHHES 18 ~
30), FSEENZILD FOBEMT N ERITH I 0IERERE —FEITESN TV RHINE L. EFEEDOVILT
ZXFITHANTRRKRK TR MDA Th o> 7ce TARICBIT ZHEDK 1 7 AicH#iE U7z EmEE X
e RE R EIAN T, IV XF O IZIZHD O YD TG Tre b N THTedDicx L, T4 AJLEB Tl
FEEAEDNTRENERTTH > T, My-Otd, B BR, Wk, 5% REEEMTH-o7 (K5), AT
WE—HEIc, HBVIFEBRERBETETENSZHIHZ L, Khao Tom (FXF) IKAND EVIHEH T, £
{ DGEFERDHOE L OMEMEIZA S Nixh - 7,

FFARACBNTIE, VIV AFOMITERRD Vigna JEEFAEREZ R4 LTz, 2003 £ XU 2004 FEOHE
KXo THRA LR ENEZXK 1 ITR LT,

T AFEVIVT XFOR &L

VIVT RFEN T OHIKDOIEMOREES ARMEYI TH 5 2 LS MR 5Tz TAZXILETIEVILTY XF
UL, EMICAZ T AF 88N, 7AF VNV T AFREZOMRICENTKIENS T LidE0h, Bk
ELTHOFELOHUTDENML E>TL %, FEAREHICEKNE, 7 AFITHEZIRS I1DHZLHEZ. Th
2 FHELICH O 2 B RILRED S RSP H AN BICE DB A B NS T EMRERBMSULDT DD
RRICHEF 5N TS [1E4AK 1993, 21] I OHEI UL, BNECENTE T XF LV IVT7 XF
FKAIENS T LR SBEFIHENTYS [ 2003, 128-142], FHEFOFEIC UL, /7 S—)LTIEEE
1000 ~ 1500 mDIGATTEE LTYILT XFM, K 2000 mfHETIEF L LT AFMHIGEEN TS,
BERTEIOmEEXAILTWENnELY, £ LTEX—)VE LTRHHENTYS [ 2005, 79-80], %73
—IDOT AFEDZMET R YERIL LREEENTED ., FMENMTONDS [Fah] WS AFICEBN TR
W7 AFEFKEMST [T EWSREZAVSZ 5 Thb, SHELTEK FME) ickhud, 7—%2>oD
7 AFRHERZ IR EVET, FOH2 T O0ERET, BHALELORICHLEZDT S LWV,
¥ UX— s AF VDY AHEORTOREID T, BEMITIES Y IV XFZHE, ik, INHERR EORVE
ICHWS &S [ KRS 2003,

WIVT ZF OB LRI, Hp 7 Y7 INES e I ZAIEEN S 2 v =D v ST TOHIKIC
BRI LTV A [ AR5 1997,2000], Arora 5 (1980) ICk2 AV FOT7 v T L AAHTY, vF
LI EICE LTV E KD TH B, MDD OREREI UL R T 27 OILHEEBIC S > T & THERRET R
BEHS b2 BIFE U TERISREHE LTS Y LT AF TH o Tz L BbN B [ & 2005, 445-449], Z DEKIRLE
BB R DI D & e vic, REFILE, RS, BHANE R L., HATE, YL X+
EHEME DD O AENETH %,

—F. T AFOMET LMD M, BEBMEONH LMD TEII KL THEL, HHEA Y Fex I,
FIS=)b, T=2 U SHEEES. BRIz & TR 5 HARD RIS IC 3 & 59901172779 [Tomooka
et al, 2002, 60], ¥ > ~¥— « FUIMNTIIHER 1000 mZBZ 7z (LD > Te RIS B LT XFENHBET S |
K5 2003], HARTIX, £ 1000 mL FOME/KHEZE E, & 7 ELEREE % ¢ [Tomooka et al., 2001],
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BET AF OB EEN RS SEEICANEOEICEBLTWSDIIHAARTH S, Fiz, FEHICH SN 28556
B RO RE 2 HERINTVEDEHARTH S [Xu et al, 2000a,ble HADEAET XFIEIEH
IC @V DNA DEZkIEZ R > TH D BIEEA, @E, PEPIEEBTRE SN T3S 7 X+ 0 DNA I B Uk
ZHRERTTENEEZTE HANT AFORFEHTH 2 nfREMEIEEm & Bb b [Zong et al., 2003], L L.
T—=R « ZIS=)VO/INRIDT AFD DNA 707 7 A )W, HA « i@ E « FEIERO 7 XAF i k& ko
THOITEFEOARENZ/R L T3 [ AR 2005],

3. DNA D BBV IV T A DOBRNZ REME & HIFR 5 16

KRB K> TTFADYIVT AFICHT BIEMAEEENTE DT, ZOEENREZEL L TR A,
X UR—DVIVT AF LR Uiz, TR 59 D TS A ~— (£ 2) ZAV7iz RAPD 4TI &K > THio 7z,
W)V 7 ZFRMOFHMIEE 31, PEEREIZX 2 1SR Lz,

59 DT T A4~ —IC &> T, Anf 336 A0 DNA Wi WHbiEE W, 2055 135 A& (40.2%) MHRMET
ZRVER U (K3, % 2). ol xRl O A IS DWW T Nei & Li OBMGEEZFIR L, S5 N5
DFHEEI TS 5 Neighbor Joining H£IC K > TR Z1EM L7z (K 4), 1000 BIOT— kA b Z v Ttz 1o,
R DG DEFIEZHE Lice 7 — A MTw TN 50% DL 2R Ui, 7IROSTC Z OFEZ R~
U7z RAPD fATICHIWW Y )V T A+ F DO REMRFRIZIX 5 1SR Lz,

RAPD Rt B XU FEEBIC K > THLENC AR T2 &iE. IO EBHTH S,

1. BEYLT XFONEEENT e 5, HERMIGEGHNMEDEATEY BEREENEZHEEEZEAL
TWAATREMEDE WV GR#TE31,32) 2D T Lk, KO ELDHEVIVT XX 2T LTAERE & —B LT
[Seehalak et al., 2005],

2. FFAOYIVT AFIFAE CGRIE2 ~ 10) &H#E (11,12) FEEP (13 ~ 16) DOFRIMEICK Z HBEEm
MED RSN Tz,

3. IFXZIEBDOVIVT XF (R 2~ 10) 1. FUIL 7z DNA MR Z /R UTze PEFRICBE L Tld, RGEAEICIH
BOEDHFEEL TWH, DNAICB L TRREREC & OEENMEE R Ah o Tz, BTk d
DOMEE S TZREETHEIE I N TV RGNS - 7z,

4. ERELSEAINLZYIVT AF (REE1) ODNA WK, A XD EDISED >z,

5. T4 AHERFEBOYIVT AFE, ALEHBOED XD ERPKK THADRETH > /2.

6. Y UI—DRKEEREL ZDDT V=T E LTz, EERLEEO Y VT AR I3 FREICET 54
HAIERICKE L, D TRIORMENFA S NTH DNA IZHWICHLIL T\ e GRIE 17 ~20), */3—
VDR (29) &, HFFETFTIRITH - 72H, DNA X T DZ)V—TITHEBIL Tz,

7. Sy U—HREFEOYILT AF (FRfE21,22) /MR TH LYoz b, MEO DNA T 7
7 AR LTz,

8. NTICH W2 A DY )IVT XAFE, KA TORMIZET TH > 7z [ &R 1995], Tak #E (GR#f 27) Mae
Hong Son #(23) DY )L 7 AFD DNA 707 7 A )ViE 2 ¥ > —IWEHBDO VIV T AF 70N —T LTz,

9. HADOY IV XFiF., EEEMEED AFHEMINSMETH2 Cait 30), MRETH/NITHD ., JHEH
DB EZ R L Tz,

SO ENIED TS DN T

1. ARERICEL T, IAWHIBRETF D S MR ZIEE L. ZOZEkIEOREEZ DNA LNV THHLMNCT % &
LI, MZEMOEIRE SO TEZRREOZLE AR & ZOHERZHFHEL TV L,

2. ERREAERICBIL Tk, 2O e, FRFEOMIHE AR, 2REOREER EOE#IZ1T> TIT
< [Tomooka et al., 2002a],

3. 2005 FEOHRMETEHIE, PEEMEBX T ADOHENSMEBDERETH D, T ADHETIEV.
minima ZJAWEIFNSIEET S e 2 HIEE LTV, T4 A TR, TOWEMOETEDEZBHICLT
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W5 EWSEHAH D [Tomooka et al., 2004] Vigna JEBIEYI DAL LD 7 0t X7 E 429 % DI DR
MMIENZEDEEZ D, £z, HROEHICH L TV SEY V. relfexo-pilosa var. glabra B R & 15[
REPEICIITE LT3 [/ D 1994],
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A field survey was conducted in Yunnan province of China, and in northern part of Laos. As a result of

the survey, rice bean (Vigna umbellata) was revealed to be the most important legume crop in these areas.
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Rice bean is popularly cultivated under the shifting cultivation system mixed with upland rice or maize. Ethnic
groups in northern Laos have their specific local name for rice bean, suggesting long history of cultivation
of this crop. Using newly collected rice bean germplasm accessions from Laos, genetic diversity analysis was
conducted by RAPD methodology. The analysis revealed the geographical pattern of genetic differentiation of

rice bean in these areas.
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F2. YNLT XAXORAPIEMNTICHW-T I ~—D— 7 = A LR, 2R R

No. 7o9A4~— v—2Jx A (5 to3) HEE N R SRS R ) FESRINU R (%)

1 P004 GCAGAGCATC 3 1 2
2 P022 ATGAGTCCAC 5 3 2
3 P029 TGCGGTCAAC 3 1 2
4  P034 CTTGCCTCCC 7 4 3
5 P04l GAGTGCGCAG 7 6 1
6  P043 CGCGGACGAT 11 7 4
7 P048 GAAGGCGCGT 4 2 2
8  P068 CATCGGCCCT 6 1 5
9 P105 TGGTCGCTGA 2 0 2
10 P110 TGGGCACTGA 8 5 3
11 OPAl2 TCGGCGATAG 6 4 2
12 OPA18 AGGTGACCGT 2 1 1
13 OPA19 CAAACGTCGG 2 1 1
16 OPBO6 TGCTCTGCCC 3 0 3
17 0OPB20 GGACCCTTAC 6 5 1
18  0OPC09 CTCACCGTCC 10 4 6
19  0PC14 TGCGTGCTTG 5 2 3
20 0PCl16 CACACTCCAG 5 2 3
21 0PD10O GGTCTACACC 5 1 4
22 OPDI11 AGCGCCATTG 10 2 8
23 0PD13 GGGGTGACGA 6 4 2
24 0PD20 ACCCGGTCAC 8 3 5
25 OPE02 GGTGCGGGAA 8 4 4
26 OPEO8 TCACCACGGT 3 2 1
27  OPE12 TTATCGCCCC 6 1 5
28 OPE16 GGTGACTGTG 6 1 5
29  OPEL7 CTACTGCCGT 8 3 5
30  OPEL8 GGACTGCAGA 8 1 7
31 OPE20 AACGGTGACC 5 2 3
32 OPFO6 GGGAATTCGG 8 4 4
33 0PMO1 GTTGGTGGCT 5 0 5
34 OPMI1 GTCCACTGTG 3 0 3
35 OPM12 GGGACGTTGG 3 0 3
36 OPM14 AGGGTCGTTC 8 3 5
37 0PP06 GTGGGCTGAC 6 1 5
39  0PP19 GGGAAGGACA 3 0 3
40 0PS07 TCCGATGCTG 3 2 1
41  0OPS10 ACCGTTCCAG 5 3 2
42 OPS11 AGTCGGGTGG 7 3 4
43 OPS17 TGGGGACCAC 12 2 10
44 OPWO1 CTCAGTGTCC 2 1 1
45  OPWO5 GGCGGATAAG 4 2 2
46 OPWO9 GTGACCGAGT 3 1 2
47  OPW14 CTGCTGAGCA 6 4 2
48  OPW1b5 ACACCGGAAC 6 5 1
49  0PX05 CCTTTCCCTC 4 1 3
50  0PX09 GGTCTGGTTG 5 2 3
51  0PYO1 GTGGCATCTC 3 1 2
52 0PYO02 CATCGCCGCA 8 4 4
53  0OPY10 CAAACGTGGG 5 2 3
54  OPY11 AGACGATGGG 6 3 3
55 OPY16 GGGCCAATGT 9 2 7
56 OPY19 TGAGGGTCCC 5 2 3
57  0PZ08 GGGTGGGTAA 9 5 4
58  0PZ10 CCGACAAACC 4 2 2
59  0PZ11 CTCAGTCGCA 6 0 6
60 0OPZ12 TCAACGGGAC 6 3 3
61 OPZ13 GACTAAGCCC 6 2 4
62  0OPZ19 GTGCGAGCAA 8 2 6
Total 336 135 (40.2) 201 (59.8)
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#3. VLT XXORAPDEEATIC W= R

i END INEEE sk (Rf%) T (m) R TR
1 2004L6  #%fHE  China Yunnan 600 - -
2 2004L8  #FFFE  Laos ggs}‘)“ Xai (Tai 785 N21-2-59. 7 E101-48-44. 6
3 2004L8.5 FE:FE  Laos gj;‘)“ Xai (Tai 785 N21-2-59. 7 F101-48-44. 6
4 2004L17 #EsHE Laos L(Xf(“;ﬁ) Nam Tha 762 N21-8-42. 4 E101-21-21. 1
5 2004L20 #kiEFE Laos Pongsali (Phunoi) 750 N21-28-11.2  FE101-47-37.5
6 2004L21 #kiEFE Laos Pongsali (Phunoi) 1213 N21-39-9. 6 F102-3-48
7 2004L22 FkEEFE Laos Pongsali (Phunoi) 1074  N21-36-46.8 E102-1-11.5
8 2004L23 #EFE  Laos Pongsali (Ikoh) 1011 N21-46-26.8  E101-52-12.6
9  2004L28 FE:FE  Laos Pongsali (Ikoh) 947 N21-56-8. 3 F101-53-38. 9
10 2004L30 #ZkEFE  Laos Pongsali (Tkoh) 1000 N21-22 £102-03
11 220127  #&#5%E  Laos Vientiane 187 N18-13-26 £102-44-65
12 220128  fk#sfE  Laos Vientiane 187 N18-13-26 £102-44-65
13 220138  FkIEFE  Laos Saravan 180 N15-42 E106-24
14 222399  fk#5FE Laos Savanakhet 170 N16-53-40 F105-14-40
15 222400 AZFEFE  Laos Savanakhet 170 N16-53-40 £105-14-40
16 222401  AFGFE  Laos Savanakhet 170 N16-53-40 F105-14-40
17 210800  FkH3fE  Myanmar Mandalay 860 N21-50-76 E96-16-18
18 217439  HKEFE  Myanmar Shan 730 N22-29 £96-58
19 217454  FBEFE Myanmar Kachin 248 N25-29-23 F97-45-26
20 917488  FIEFE  Myanmar Chin 1600 N23-54 F93-40
21 217500  #kEsHE Myanmar Sagaing 140 N23-11 £94-4
22 217513  #ESHE Myanmar Magway 130 N21-19 £95-5
23 105863  #H%fE  Thailand  Mae Hong Son 750 N18-18 E97-56
24 105883  #i5fE  Thailand Loei 410 N17-22 101-16
26 105855  #kE:FE  Thailand  Uthaitani 80 N15-22 E100-01
27 105859  #sfE  Thailand  Tak 400 N16-42 £98-34
28 110837  #k}7fE  Thailand  Pha Yao 240 N19-18 £100-09
29 100311  #kKFFE  Nepal gziﬁfﬁgzz 1580 N27-20 F87-42
30 99485 HHEfE Japan Nagasaki 20 N34-28 E129-20
31 210677 #4AfE  Thailand  Phetchabun 165 N16-25 E101-11
32 210802  #pAEfE  Myanmar Mandalay 855 N21-59 E96-23
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Study on practices concerning forest use and agriculture in Southern Laos

Tomoko NAKATA, Princess Maha Chakri Sirindhorn Anthropology Centre

Keywords: Southern Laos, migration, social transformation, forest use, practice
Research Period and Site: October 11-23, 2004, in Bachiang District, Champassak Province,
November 25-December 23, 2003, Centre des Archives d' Outre-Mer and Bibliotheque National
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The impact on the implementation of forest policy by local officials in Laos
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(Institute for Global Environmental Strategies/IGES)
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Dynamics of Fallow Vegetation in Shifting Cultivation in Northern Laos
-A Case Study in Houay Phee Village, La District, Udomxay Province-

Isao HIROTA, *Asami NAKANISHI and Eiji NAWATA
(Graduate School of Agriculture, Kyoto University, *Field Science Education and Research Center, Kyoto
University)
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Research Period and Site: 2004, July-November, 2004 December-2005 April and
Houay Phee Village La District, Udomxay Province, Lao P.D.R.
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R ZEDNIEFICRE D > Tzo JIEY > TV SHEBR UTzhY, Mai bong I EAIC X > TIERIREA TR K D & K Z
WO RFIE REN, BRHLBMAEENHI -z, B8 ETNTOEHE TEHWMRZRL TV Mai hia %
FRu 7z 3FEICH VT, D “H- Whanen D “H-Waee DHHBIRIRAME L TE . D-Wry, D'H-Wiy, THRIWVFHBIZR L
TW5, TOMEELT, FRICK> TE T MMERE LT ETGRICRE TN, ZOMNTZHih 5HEL RN
BICH T, ZTTHEEDPETOED, #ERZOFENEEDO ORI ZZTHh 5B > TVT, FEE
& U C D-Wryy D'H- Wy DIEICIFZAUE EFBEL TRV, £, N5 4D T —2EHOERBEH LD,
4 AR L TERWHBEBE®RERLTED, Ths 4L TELIER 25 ~®X 27) THRALA
RECTH D, A YRR T TRy 3F, &6 MIcH I 24 LA A~ XICBId 5 Hi5 [Watanabe 1999] 12 &
NE.Z T TELNINAARAHEERAD AV RV T 2T 5 25 EFICOVWTHTRES L LTED,
AMFHICBNTERMKIC, T TELNZXNDAL L E T4 ZIEBIC I B MO 271 & Y TIE E S ATRE
NHBENS T ERERMLTEL, bz X S ICAME TR, BEROAEICHEZHONTED, lEi
BEICETREND D, T OWIEFERIIBEETHTH S,

v e &

[ 2] Houay Phee &304 T O i

ALEEEI Houay Phee £ LIS T OBEMIARIM G SRE N SIS F 6 % T & ZHIEFIC AN T, Houay Phee £
W T EZTT o 72,

FlARAEZIT > TG RO 7 HTH %,

- Lak 50 #f (Houa keng sani #f) (N20° 58" 59.2” E102° 13" 30.7" )
- Lak 44 # (Sop chai #1) (N20° 56" 19.1" E102° 12" 306" )
- Houay nik £f (N20° 53" 425" E102° 10" 449" )
« Pang som £ (N20° 58" 0.2" E102° 9" 163" )
+ Phu then #f (N20° 59" 39.8” E102° 9" 134" )
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* Mai #f (N20° 59" 57.2" E102° 9" 29" )
- Lang lin #f (N21° 1" 57.7" E102° 6" 484" )

CNBORIZT T Phak JIOFEHICHIE LT3, Phak JIIZHA THEMIOILID Fic &0 < OIRASETE L
TWVWBH, 8% EORE Y CHOEWRE D 5 HEDT & Niah - 7,

Tl DA > 2 2 — TR, JERMMREDIC DOV TRICTT> 72,
Table 1. PliadaAT OfEmm, R, IRBIBIR L 0N 2% & okt IR, BIEDRRELRIL

B i L y
5 (593 IRPHITH] . I [F=AEIE='
ez L
Lak 50 409m VN 5, 64 | 2t/ha 5, 61[d]
Lak 44 Ff 418m N 5, 64 | 1.2t/ha |3, 4[]
Houay nik #f | 430m VNN 5, 645 | 1-1.5t 1, 2 A
Pang som #/ | 1016m | A& ¥ 7, 84F | MY 1.5 t/ha 3 [A]
Phu then # | 1125m | #A& ¥ 51 T 1.5t/ha |48
Mai 1161lm | 74 7VU— | b~T4 | 1.5t/ha |3
Lang lin ¥} 1241m | A U 8~10 4 | 14 1.5-2 t/ha | 3 [a]

INHDORDS B, Lak 50 ., Lak 44 #f, Houay nik #i&™ K LW A BEO LD SR YU —FFHEICHN D
[EE 4 BHRINVICH B, [Lak) EWVI DI TAZXGETFAA—MLEEKLTHE D, Lak 50 K, Lak 44 #HiZZ
NZENY R LY A BoHdul Muang Xay 75 50km & 44km DNEICSH %, Houay nik F1E7 K LY A O
#h 5 1 C Houay Phee M & O & —DFiDF TH %, H75C Houay Phee FDRIF & Lak 39 M TH %, — /7.
Pang som #Hi& Lak 44 KA SIS > T 4, 5 RfiE E40 7110 FIcdH D, Phu then £f, Mai #f, Lang lin
K13 Pang som A 5 & SICHESTILEIC AN > T inic H 5. T OIEIEAR Y1) — I khoa il Lak 15 Rl
TWa,

Table 1 M5HH 3 K5I EDK TEIREERIE 5 F05 10 FOMTH S, BEIRWVOR TIHIRBEIARID 5, 6
FLZoTVBM, IHRON TR IR E < 7G> TWwa, REEIARIEEZE & g U T Pang som A &
Lang lin K Z RN T U Tz, Pang som A CORBIFARI AN U 72 BRI & U TR AT 72D M, JEARMER
WEYZ BE RS K 5125 > Te O THEBINANE A . FIOERN I -T2V £ DTH S, Lang lin HOK A
EIEAMMED & DBIRICDOVWTEDITNICEN LTV, ZhE DL A, REWEZE LiziE S hh%
FEBRPLZ, AANUTEEIMA T, INEMEZ 2205 HEZ2F TV e, BREREFUCEI LT Lang
lin FIZFROTHCTE ELERNTHZ Tz, E7z, Table 2 T/IREN TV S XD ITIERMMEIN X K EN 55
oy iz 7> T e K G THTE . ZNOZRHET 2 K 515> TVANNE L Hb Nz, IERMME
EREUCBI L TiE 1990 FFRH Tz 0 h S LIED 28 DNZ<H D, TDTANSRANCXBZHMADT 712
ADFTENRKEL LD TEREVITENVADZTHA D, HEBYNCEL TH EOME BARMICH-> T3
EWVHEAMN, ECONTEREM NI, 72720, L—8— (4 /) ZFiERT, ECTH AL, &R
ZENTLES Lo EEFEN LS HEI NI

UEDA VR a—FfERN S, TE, KEBAR O &, X O JRWTHIGEFDIREIC & 58 N DOBRMEYIER
HOBODEND DDA N7 M XD, FNZEERDEL BARBEICAENEZE TVWEDTEEWVWHENS T
MDEBETEENEIZWVWAEZDFEEE LTEE SN, Tz, COHUBOEE R LEZ0—DTH BB DOV TR,

(1) WESE La BERMHFHIEL, BERVAMETH - /cDT, TOHIKI(EA TV 7 AL E N TV r U2 BEUHd Tz, ThcH L
ITBUNEESL, HEK, ARORAZIREL T, BRPBEITELZFEE 2T MOBRANCIARZHMICHEZ TH 27 v 2HEhbET.
NS RFELTET A ENB HORED D D | LD LERE > T,
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Table 2. TAFHAF OIAMMKEY), ik, PRIRBALGAE, RO A 1E

SEABHH IR fith s |

Lak 504+ 77 v 7 AT v 7 1300kip/kg 19954 HY
s 2-300 kip/kg 19954F
XA —27 A |500kip/kg 19954F

Lak 44%f HIVEE 15-2000 kip/kg 304ELL | H D
HY )X 10-15000 kip/kg  |19934
FrFavodE |1000 kip/kg, 5000{19994F

kip/kg (R fF)
No khom 500kip/3R 3,44/ |END
7T v 7 5T v 714000 kip/kg 19934
BAH—=T7F A 12500 kip/kg 19934E

Houay nik#f | /L #E 10-15000 kip/kg  |1987.884E [&H D
B )X 1200 kip/kg 1998.994E
77 w7 T v 7 14-5000 kip/kg 19984
2AT—27 7 A [15-2000 kip/ke i
No khom 500 kip/kg i1
FrF¥a o3 |1000 kip/kg, 4000{1998,994F

kip/kg (HzJEERF)

Pang somkf |#/LVZE 15000 kip/kg 1975.764E |H Y
s 2-2400 kip/kg 19954
7T 7 T 7 14500 kip/kg 19954E
T X avDsE 14000 kip/ke 19984E
+— 3000 kip/kg 20034

Phu thenkl [ZVZE 10000kip/kg 19804F L
7T v 7 5T v 7 [4500 kip/kg 19944E
A AH—7F A 12000 kip/kg 19994F
+— bk 6000 kip/kg 20034F

Maift 77 v 7 57 715000 kip/ke 1996.974E |72 L
s 1500 kip/kg 20024
AT —27 7 A 12000 kip/kg 1996.974F
t— 4000 kip/kg 20034
No khom 4000 kip/kg (H#Z f5|20014F

i)

Lang link} |[BAXE 10000kip/kg 19794F »Y
77 v 7 5T v 7 |5000kip/ke 19964E
FTXavDE  [6200kip/ks 20024F
—k 5000kip/kg 20024E
s 2700 kip/kg 20024F
S A H—27 T A |2000kip/kg 19964F
TR 2500kip/kg 20014F

IREEEARI AN AR I D U TV B —75 T IERMREEY) ORI N DB I AR DR 2R F 5 2 & T H
REVRDOZ JENERIIC DR 0 . IR O ZRI5 T Th 2 AR 5Nz, L L, TNHEDRTKL
HNBON, EFERDIECHTEND TH B3 D Ll OMEYN T TIALEDIRHTNE ENS T L TH
%o BUERIFARMMFEN O L S BRNS HHIZFICTFANT 5K RT LB LTOARWA, Th2ERL, K
THRIZAREIC T E 2D THNR, BIEHILLDDH S L VDN TV AHEMDEIENATREE H 50 E LR,
UM LBHED K S ICHEL E T 5 AR R IREED T E, BEMO KRB OB K 5 BB LD A%
59 IFARMME OB E AL 1ERI LT LS Aielth H 5,
() Table 2 IZ BV T ZNENDH¥4IE 7))V X E > (Amomum villosum) ., 772 / F (Broussonetia papyrifera) . 77 v 27 17" v 77 (Boehmeria
malabarica), % #J—%'5 X (Thysanolaena maxima). 7 >F = (Languas galanga) T»%. 7z, Phuthen #f. Mai#f, Lang lin &
DA VRZE2—THLENE =1 LWV EDEIMAICIIUIABIETVWE EEIW. BERZ  EHHRkEh-7z, EDKo%E
OMEIARHTH 5, 20012 40 S HEADEE 4 SFROMEETHEE LT, ZOEZITHEANRRTVT, TOLENEHEAM
FIHG T2 X5k Tz,
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(1) AR L ABICIRBIFEE ORI % 8 HIxA T, 20m U5 DI RS — F2aE L, MEER lem DLEDOARA

ROV THAMREZTT> T,

(2) RBEHHRID B RBEM & FNMABIM T, 5% ED K S ITHENZIE L T2 DD ZRET 5 78I 2005
4 AN TEDOFMI ORI 217> 7, ThHDOT—XBIUEDIHITTTH 5,

(3) IREIMRORIGINE 2R U < HIB TeOICHIIIEER 0, 1, 2 Ok D . MEREZTT> Tz, TOH
HBRBEETHTH 2, % 4 TABZITWEZITS TETH S,

(1) REFERICh > 7R

RZERAE, (hB%2, 3, 4,5,6,9, 2 5 BEXTREHN5ZATN23 K5 — b FORELTIT- .

REMIE 25 A K TRBEMZ Moo s &[RRI T -
TWEDT, BINOITBIX 73R %2500, [[FL
BEXIBHE LR 25 EDIRBIREE XA B 2 LT E
2o

Fig. 15 1T B E 2R LTz, IRBRFE OB L
Feho T, PSR EIML TV,

Fig. 16 I P @ ERZ R Uiz, K 25 £
0y MTHANTRERTHNELZ>TVEH, TN
WAREE 25 DTy b KD B RO Ty FDIF
IMRATNELFELTNB T LK B,

Fig. 17 i@ E % (DBH) T & OV AEE %R
Uteo MEEREE 1om DL E -3em A, 3 cm D 1
-5em A, 5 cm BA_E -7em K, 7 em AL -10cm
i, 10cm LR E R 1-3em D/NEARD KRB 4E
Bucin- T3 %0 L [FFEIC, BEEEE 7-10cm,
10cm PAEDRBEARDMABIFELRIS L7z > THIIM L
TW5, FIBRZEN DI Hi & E R 3-5cm DR T,
REEFIHNC AN L 7%, A S iz~ LT
W5,
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T LOT—2%, ZOMDT—2EIBUESHTHTTH %,

3. SHBOWZ

41%1%. Houay Phee MIZ I\ THkRii &2 H i d % —/7C. Houay Phee A LAMC & IRE R G4 2100 < Dby
YT FETH S, H— DM & LT Lakdd H7ZEEZ T3, TORIE Houay Phee (Lak 39) K OB T
H2N. HOFERNCEEmZ BT T tizia LTE D, COMBOMMEEN IRNEZ < FEhTn5
EEZSNBZNETH S,

5 [ ISRk

Department of Forestry and IDRC 1997 A Manual of the Bamboos of the Lao PDR.

Ministry of Agriculture and Forestry 2003 FORESTRY STRATEGY TO YEAR 2020

VIDAL, Jules 1962 Noms Vernaculairls de Plantes en Usage au Laos: Ecole Francaise D' extreme-Orient. Ecole
Francaise d’ Extreme-Orient

WATANABE, Masatoshi 1999 On The Above-Ground Biomass of Four Bamboo Forests in Indonesia. Bamboo
Journal 16:22-32

SUMMARY

Dynamics of fallow vegetation in shifting cultivation were studied in Houay Phee Village, La District,
Udomzxay Province, Lao P. D. R. In this year, the aims of study were (1) to estimate the biomass of bamboos in
Houay Phee Village, which are the important dominant species in fallow forests, (2) to conduct general survey
around Houay Phee Village, and (3) to continue the fallow vegetation survey in Houay Phee Village. The results
were as follows.

(1) D-H, D*H-Wsem, D°H- Wi, D°H-Wieaves. D-Wror and D*H-Wy,, relationships in four bamboo
species (Oxytenanthera parvifolia, Schizostachyum virgatum, Bambusa tulda, Indosasa sinica) were calculated.
Total D-H, D-Wy.; and D?°H-Wy,,, were clarified to be useful for the estimation of bamboo biomass. Several
equations shown in this study may be applicable to another bamboo species in this area. But as these results
were obtained by fresh weights, these results must be corrected by dry weights.

(2) In recent years, according to the interviews with the villagers, the main non-timber forest products
(NTFPs) were begun gathering 5 to 10 years ago. During this period, the amount of labor consumed in the
fallow forests abruptly increased, whereas NTFPs are mainly gathered in the fallow forests. As a result, there
have been two impacts, which were the shortening of fallow periods and the gathering of NTFPs in the fallow
forests in this about ten years, and that caused recent vegetation change in this area.

(3) Fallow vegetation survey was carried out in Houay Phee Village. Although detailed analysis has not
been conducted yet, mean height, mean DBH and stem density in the fallow fields showed succession of fallow

vegetation.
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M- BRI C

B> F R, AVIFEHOKBICEH T BEZEDOS Y
BEAF (BRERIESHISWE) XIERN (RRRIEENEME LE R (FHAZERFHER)

F—U— R DHEE RN KH. I, 5
AHATHAR - %5 1 2003 4F 10 H 14-24 H, 7 R LY A BV

The diatom diversity of paddy fields in Ben River basin, northern Laos.

Yuko FUJITA(Lake Biwa Museum),Taisuke OHTSUKA(Lake Biwa Museum),Akira MATSUDA(Graduate School of
Agriculture, Kyoto University)

Keywords: diatom, diversity, flora, paddy field, yield, indicator
Research Period and Site: 2003, October 17-21, Beng River basin

5

HEEIE, KD BRIRRIE E L TEDN S REMNGEIETH 5, HBIIKHICE KERICRET 2 EMHIBN
THD. Higx EMIFICEZ MET I L DBIEMEREN TS, LM LADS, KHEICHT 5 EEaab
FIFHEICDIR L BHATEBIOREDHZDHTH S, HAlE, 2003 FFIC T4 A, 7 F LY ARV
T, IR352 ZE(F1F LTV ¥E/KZDIKH 4 HAl, Kao takiat Z{Ef1F L CTHIKHOKH 2 AT, &6 DFTD
IR B R JE A RE U Tz [EE Ul R SRR OB S L, UM LB T T LS — 1 %
TERR U CERBREDRIE 217V, EEEEREER L/KHEREE & DBIRIC DV THET L7z,

ERBEEIE. 10%10%ells g' soil & HADKHICHNRS & 1 ~ 24— —"DixhroTz, 6 DOKHT. Ail 26
J& 88 MO MM MRS N, #9 30 MG HADKED S EMEETN TS, HEEEOMAIZKHEIC X > TK
& {H 75> TWieH, Navicula, Nitschia, Pinnularia & O H: R E DK T# 7 L. Navicula veneta &
Sellaphora pupula var. capitata (& 5 DAL EOIKETHERRE N7z, INEEDZWVIKHE TERREHNZ < INED
DIRVIKH TG, HEE L I TVENE SNz, —/5 . BB K > THROLNTREED T VD
EBHEEICE, MONEZKMT 5 X5 REVERONGN 5T, TRHDRERNS, T4 XADKHICHW T,
HEE D ZRIEISKREOINE TAOA AT L H 5 AR E 2 BTz,

1. ILBIC

FAADTERTHZ X, FEHEKHIC K > THEEENTW S A, BUNFOBERIC & D FEMES (R AII AR
I BMEANCDH D IKHIC BT 2 IR RE L TN TV 2 AR GKFERES Tld, 2 X OUGEE TR EEE.
IS EIND LEZALNED, FHRID @mOIEZ HE U O LRSS MR R, (L2Ak 2K
DFEAMTHON TN T L TREREN, KHEBXUKHZ LD X ARROEENZLL TS AREMEDND %,

R, KIOBRBEREE L UTibh 2REMNREHET (#]21X Watanabe et al. 1986), /KHIC & KEICH
A9 BENHMBNTHED (AR 1955, 1956, 1957), EERER ERGIEIC B2 NIXd ior L OBR IR S N
TWVW5 (=F5 2004), HEROREMEZTANRSE  LICE > T, SEIXLAEYMMNERT ZE-ERE L TODIK
HOREIZAMT 2 HE T 5 C EMATRETH 5, LA LAEDDL, KHICHT B HEMREMNNIZIFFEIC DR BA,
YT TT 0wy a, ERAVOKMEICEB D THBRERFHIZ L, NA AT ZZLITONTHEBIORED D %
(Kanetsuna, 1961; ROGER, P. A. and P. A. REYNAUD, 1976, 1977; Negoro and Hashimoto, 1986; Whitton et al,
1988; Ohtsuka and Fujita, 2001) fthld, EEEOMME LB &V - TE R R EREIE L A ERE SN T

151




2004 FEEEREHR T OY 1 7 M REH

WD SERGEET D 5 K ERRROZ 2 H 5 7o OIS  BURDREIHERZIG T 5 L 3T LD THEHETH 2,
AWFETIE, TA IR, ¥ R LY A ZARY)IFISHO/KHIC B O TEREO SR ZHE T 5 & L bic, EEERHE
DR L IR DO BIETEN & DBRIC DWW T HREf L7z,

2. Tk
1] i
WAL, 2003 4 10 T T4 RILH, 7 R LT AR o s TN Y
DRVFHHD 6 /K Tii> 7 (Fig. 1, Table 1), N2/ [ " -{'j‘“‘-n SE N - .
JIE™ K LA AL DRI | R T ) Bkl oo VIERAR TR
S, B e ey L

VINCET L, FHRSHNOKEAN RSN S, B L 6 s
KEIDS 55 5 4KH (NPLNP2FELSX1) Tl 2003 = e
47 & IRRT RS IR352 7., 0D 2 KII(NLINL2) 1o
Tl z#fiinfE Khao Takiat Z#H% LT\ iz, TH DM ¢
UK TR LR DR EA SN THE T, KE
¥ LC NPINPZFELSXINLL @ 5 KHCESVIDL |
e U < KR S Ok EFRIF L Tnih, 1
NL2 DD FHHNBKID SIKDIFRADIZNKIKHTH %,
NG, NLINL2 W HRE TS - Tz, Freskme |
EFEROAOED X TbNTWaEho Tz,
2TORMEMICBNT, FARRICHDE, —EmdE
DA XDOHRENDIOD ZOEXZHET S LICK->
T, WNEZRNE LTz,

Table 1. Study sites and soil properties

I .
_-1—_'-""?' Udomxay Province
-y e | |

Fig. 1 Study sites

, Soil . ExK  ExMg ExCa ExNa  CEG
Site Village Variety YI:H,\ t mmstun: Total N Total C pH EC_(mS Available cmol(+) cmol(f) cmol(+)  cmol(+)  cmol(+)
a") cont)ent(/n %) %) m-1) P (mg/kg) ke—1 ke—1 ke-1 kg1 kg1
NP1 Napa Tai IR352 3.1 35.8 0.19 1.78 6.0 6.7 10.6 0.2 1.5 8.5 0.1 10.3
NP2 Napa Tai IR352 33 19.3 0.10 1.06 5.5 6.3 18.6 0.1 0.6 34 0.0 6.2
FE1 Fei IR352 2.7 31.2 0.23 2.19 7.9 14.6 15.1 0.2 14 247 0.1 18.2
SX1 Somxai IR352 1.6 29.8 0.18 1.90 8.0 18.6 12.6 0.2 1.5 29.7 0.1 15.4
NL1 Nale  Khao Takiat 35" 66.4 0.17 1.81 - - - - - - - -
NL2 Nale  Khao Takiat 35" 49.7 0.18 1.93 - - - - = - - -
1)Data of Muang Xay

2] hEERER &AL

FIKHD 2 ~ 3 AFNCRRREM 2z RE L, EE 4em 37 F 2 — 7 Z HEREN S lem OEE X T
7= UIAR, REIOEEY) Fr & KRN B 2 5313 T2 BRO TR - e B2 BRI U 7o, BRERL 78 Ly >
TG & EA L. M KL T 100ml OZERKTHRNL, HEEEIRZ RV~ ) SR CEE Lz, oD
HICIERRMAD D 2 L DA TV HEEME e UTRHI LTe, TSGR Z 10% @Rtk RISk Taimb, o
U CTHBMZED BRI, 7185 — McE A UOEABRMEE T CEi5 U CHBHORIE 2T > 7o,

IR U T B2 VT RO Dot 2110, Ok & Lz,

Table 2. The abundance and diversity of diatoms

3. ML ER diatom The number

FERE RIS, KO NLL T 15 X 10%cells g soil L iz %<, Ste  abundance (cels  of diatom

g—1 soil) taxa
%KL TV NP1, NP 22.7-7.0 X 10°cells g' soil £ X b & 1 -
NP1 7.0x10 44
F—R—E < 7> Tz (Table 2), T4Ud NL1 TRIANT/KIEAD S NP2 2.7x10° 22
2
e & BITHA LA BB L T DIEH LT, ik L] Lox10, z
.UX
TW72 NPLINP2 TlZZ N5 DOEENEERIC K > THB LIBH TV NLT 15x10° 32
Frb b ELBND, £l KL TR S D 5T Tk D—NE2 7.1x10° 23
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Table 3. List of the diatom taxa in 6 paddy soils.

—_

NP2 FE1 SX1 NL1 NL2

Acnanthidium exiguum (Grunow) Czarn.

Amphora copulata (Kiitz.) Schoeman & R.E.M.Archibald

Caloneis bacillum (Grunow) Cleve

Caloneis limosa (Kiitz.) R.M.Patrick

Caloneis minuta (Grunow) Ohtsuka & Fujita

olololololols
o)

Cocconeils sp.

Craticula ambigua (Ehrenb.) D.G.Mann ©) @)

Craticula cuspidata (Kutz.) D.G.Mann

O|0|O
@)

Craticula riparia (Hust.) Lange—Bert.

Craticula sp.

Cyclotella meneghiniana (Kiitz.)

Cymbella Kolbei Hust.

Diadesmis confervacea Kiitz

Encyonema jemtlandicum var. venezolana Krammer

O|O0| 0] |10
O
O

Encyonema minutum (Hilse) D.G.Mann

Eunotia crista—galli Cleve (@)

Fallacia tenera D.G.Mann O

O

Fallacia sp.

Frustulia crassinervia (Breb. in W.Sm.) Lange—Bert. & Krammer

0|0

Gomphonema gracilis Ehrenb.

Gomphonema lagenula Kutz.

Gomphonema maclaughlinii E.Reichardt

Gomphonema parvulum (Kiitz.) Kiitz.

O|0] 10|10
O

Gomphonema pumilum var. rigidum E.Reichardt

Gomphonema sp.1

Gomphonema sp.2

Gyrosigma procerum Hust.

Gyrosigma scalproides (Rabenh.) Cleve

Hantzschia amphioxys (Ehrenb.) Grunow

O|0| 10100 1O
O|O
O

Luticola aequatorialis (Heiden) Lange—Bert. et Ohtsuka

Luticola muticoides Hust.

O|O|0[0

Luticola seminulum (Grunow) D.G.Mann

O

Naviculla gibbosa Hust.

Naviculla gregaria Donkin

Naviculla notha Wallace

Naviculla rostellata Kitz.

Naviculla trivialis Lange—Bert.

OO0 |O

Naviculla veneta Kitz.

O|0|0|10]| |0

Naviculla sp.

Neidium ampliatum (Ehrenb.) Krammer

O|0| 10| |10
O

Neidium arvensis Hust.

Neidium gracilis Hust.

O|O0

Neidium gracilis f. aequalis Hust.

O
O

Neidium longiceps W.Greg.

Neidium sp. @)

Nitszchia acicularioides Hust.

O|0

Nitszchia amphibia Grunow O (@) (@)

Nitszchia cf. Sigma (Kiitz.) W.Sm. O
Nitszchia dissipata (Kiitz.) Grunow O
Nitszchia elegantula Grunow @)

Nitszchia frustulum (Kutz.) Grunow O
Nitszchia intermedia Hantzch @)
Nitszchia lorenziana Grunow O
Nitszchia subtilis Grunow ©)
Nitszchia umbonata (Ehrenb.) Lange—Bert. @)
Nitszchia sp. ©) O @)
Pinnularia acrosphaeria W.Sm. (@) @)
Pinnularia brebissonii var. bicuneata Grunow O O

Pinnularia eifelana (Krammer) Krammer O
Pinnularia hemipteriformis Krammer & Metzeltin O
Pinnularia marchia llka Schonfelder in Krammer O

Pinnularia mesolepta (Ehrenb.) W.Sm. var. intermedia (Robert) Krammer (@) O
Pinnularia microstauron var. angusta Krammer @) @)
Pinnularia rivularis Kiitz. @)
Pinnularia similis Kiitz. O O
Pinnularia stomatophora Kiitz. O O
Pinnularia subcapitata Greg. (@) ©)
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2 FE1 SX1 NL1 NL2

Pinnularia subcapitata var. paucistriata Grunow
Placoneis pseudanglica | ange—Bert.

Placoneis undulata (@strup) Lange—Bert.
Placoneis sp.

Rhopalodia gibba (Ehrenb.) O.Miiller.
Rhopalodia michelorum Krammer

Sellaphora japonica (H.Kobayashi)

Sellaphora laevissima Kiitz.

Sellaphora mutata (Krasske) Lange—Bert.
Sellaphora pupula (Kiitz.) Mereschk.
Sellaphora pupula var. capitata (Hust)
Sellaphora pupula var. rectangularis (W.Greg.)
Stauroneis anceps Ehrenb.

Stauroneis barrowiana 1)

Stauroneis seminulum (Grunow) D.G.Mann
Stauroneis subgracilis Lange—Bert. & Krammer
Stauroners _sp.

Surirella sp.

Tryblionella levidensis W.Sm.

Tryblionella parvula W.Sm.

Tryblionella salinarum (Grunow) Pelletan O O
DEE R E E R LA B

olololols

O
O

olololololo| |ol
o

O

O
O|O[0| |0
O

O

O

OO0 100] |10

O[O[O| |10

NL2 Ti3 NL1 & EBBRIEZ < &< AEUKED & OB ORANEN > 7 2 L 2B T3, FEL & SX
1 Tl 1.0 X 10%cells g soil &M DixWVEHERTH > oo TEODHHERE RS & BC sk > L,
T U T LDENMEZRLTED, TNDERE &> TOWAATHEED EW (Table 1),

6 DDIKH T, &EF 26 )8 88 D H: B AR X N7z (Table 2, Table3), EEf@EEEDMIZ/KHIC XK -
TRELELGE STV, REZ WV 44 FDHERE X N7z NP1 Tl Caloneis, Naviculla, Neidium, Nitszchia,
Pinnularia, Sellaphora JEDZk7aHEAME S L Tz, [A U< NP2 Tl Sellaphora J&, #H/KENTW/ZNL1 T
1 Neidium, Pinnularia, Stauraneis &, NL2 ¢ Nitszchia J& DN % B & Nz, SX1 LS DKHTE
X N7z Neidium, Pinnularia J&OE I K/KH O NL2 TR ELBEINT, Th o MEuKE» SHEA L
TeHEMTH S REMED RN E B R BN S, HigEDDEN -7 FE1 & SX1 @5 B, FE1 Tid Gomphonema,
Gyrosigma. Naviculla J&DHEREZ HUOMC 22 FEDEGE E Nz, SX1 Tld 2 i LA T & I HEE DA RIS
RETHB T hbhroiz, SX1 THEMNTZ Navicula veneta & Nitszchia Amphibia (& H AT & £k 4 727Kk T#l
WENZHERETHO ., MOEENMER LIS VEREIZMTEEIS L TV L RENZ2FiDff7Z LA %, Navicula
veneta & Sellaphora pupula var. capitata (& 5 2T EO/KH THRE N, IKHOBREICHEIRL TV EEZ D
Nz, EHEEOMROX ST, HE/KHBPFKPTH I ENMCKZENERONEN o7z, TDT &iF, H
BDIEEDBIC DWW T EMEFAENFHECH 578, FREURFO/KHMNREKIREE TH > Te SN & > T, ZARIED
AHMEEEE 5175 L3RV EERL TS, 4288 DS B 30 ik HADKHEE LA 5 &l
TN T3 (Ohtsuka and Fujita, 2001)s —/5. N T T T 1 v ¥ 2 OIKEDHCIKH T, T &Rl 25
U7 #BIC DWW CHE L7z Whitton et al. (1988) (&, # 60 HOHEZME L TWAD, TDI BAHFHETE

RENT=DF 6 MOATH Tz, THlE. RREHD HEREOHEZFANR L LTz Licha, A
AR TIEHKREOKGEN 15em FREE & HRINE <L IKERIC K > THREBEREN 2 BE > TV i Rett & 57E
TERRW,

I & R O BIfR 7 Fig. 2 1R Uiz, k& LT, INBOZVIKH THEREHNZ . INEDD IRk
MR, HREME L I DRnad R o N, [/ ULED SEEREIC K > TR O NTRRED T VD%
R, MONEZE KT % X3 @A S niah -7z (Fujita, 2003). BE 5 < ARE AU < Bz 8T
FLTHHET. BEHOPTEEEFMFINT RO REFTEWVWEEZ 5NS, LIihN/z& 51, SX1 D
B D EIIC IR > TV B AREE S H B0, THOMHHESRS &M 5. FlZ2E, FEL & SX1
DODINEDFENEZTHTE T ERHLY, TNHEDTEND, T4 ADKHICHT ZEEROZHEMEE. /KRB
TROE RS L R 2 RN E 2 5Tz,

P

4. SROWNE

=111
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RHEE T A ZADKHC BT ZEEROZ RN Z YD THET S & LB, MONE L HBO LMD IKH
ZAHEME 2RI Lize L L. T— 2B E72DEL. Mz i 3 572013 T 51 < OKHTHEZTT-
TV REND D, HEEEHSHDKHADERERICB N TRIZIHRENCONTE, FEE—-REEEDIIV—TThH
TN, E£RRIFEEAEDDY S TWERWD, £ OKHTHEBOHFHEZTTS T LK > T, HiIic X % /Kkg
TEDE & I E M OB NSOV DB & | HEOZAENE L OREE SN L TN TENATRETH S,

SCHR

JRRHHAT 2003 A AJLERDI/KHNC 3513 2 Wil i O A RE AR — 3R —. ARG HIERERES ARe WisE
0¥z ” bk 4-2 2003 FEEHRE | 132-136.

Kanetsuna, Y. 1961 Studies on the diatom-and desmid-flora of the reclaimed paddy fields by drainage in the city
of Toyohashi, Aichi Prefecture. Jpn. J. Limnol,, 21: 73-86.

AIRFEK 1955 /KHIC B % Plankton O E . HALEYHIB AR, 16-19: 428-432.

BIRFK 1956 /KHICAT % Plankton &2 U Zoobenthos DAL THNC Standing Crop DZRIZEL ( 1 ). EIRE
WFFeAse | 41-42: 87-98.

BIRF K 1957 KHICHAS % Plankton & U Zoobenthos DA TFIC Standing Crop DZFEHIZAL (IT). EFR
WFFeATse , 45: 73-84.

ZREE - IR+ LA 2004 KIXEKHIC 30 % HIEK RO A ZIBEEOZAL . HA IR EMERE
75:1-7.

Negoro, K. and M. Higashino 1986 Diatom vegetation of paddy fields in Japan. Report I. Diatom vegetation of
paddy fields in the vicinity of Sakurai City, Nara Prefecture. Diatom, 2: 108.

Ohtsuka, T. and Y. Fujita 2001 The diatom flora and its seasonal change in a paddy field in Central Japan. Nova
Hedwigia, 73: 97-128.

Roger, P. A. and P. A. Reynaud 1976 Dynamique de la population algale au cours d'un cycle de culture dans une
riziere sahélienne. Rev. Ecol. Biol. Sol., 13: 545-560.

Roger, P. A. and P. A. Reynaud 1977 La biomasse algale dans les rizieres du Sénégal : importance relative des
Cyanophycées fixatrice de No. Rev. Ecol. Biol. Sol., 14: 519-530.

Watanabe, T., K. Asai, A. Houki, S. Tanaka and T. Hizuka 1986 Saprophilous and eurysaprobic diatom taxa to
organic pollution and diatom assemblage index (DAlpo). Diatom, 2: 23-73.

Whitton, B. A, A. Aziz, B. Kawecka and J. A. Rother 1988 Ecology of deepwater rice-fields in Bangladesh. 3.
Associated algae and macrophytes. Hydrobiologia, 169: 31-42.

ABSTRACT

The diatom floras in 5 paddy soils and 1 rainfed paddy soil were investigated in Ben River basin,
northern Laos. Diatom cell densities ranged from 10° to 10%cells g soil. A total of 88 species belonging to
26 genera were found. The dominant genera were Navicula, Nitschia, and Pinnularia in most paddy soils.
Navicula veneta and Sellaphora pupula var. capitata were observed in more than 5 paddy soils. The number of
diatom species was large in the paddy soils in which rice yield was large. Thus diatom diversity may be a useful

indicater of rice yield.
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B> H R, KHOFEHICRHEZRIFTERI[L
BEGF (BEESBWE) MFIEE (FHNXFERFE)

F—U—F DB OKH, ERER, M, ZRET T V. ROKH
AR - Y57 0 2004 £ 8 H 23 H-9 H 8 H, JLEZ A A, 7 LY ART A+

What has effects on micro-algal communities of paddy fields in northern Laos?

Yuko FUJITA(Lake Biwa Museum), Takashi KOTEGAWA (Faculty of Agriculture, Kochi University)

Keywords: algae, paddy field, ecosystem, variety, nitrogen-fixing cyanobacteria, rainfed rice field

Research Period and Site: 2004, August 23-September 8, Ay village in Oudomxay Province, northern Laos

TS KL BUVIKRBHHEOR L 255, IEEH TR BRI EA SN DDH S, T4 AEBDT AT,
RIGSAOFRIL B /KH T2 AL, KEAERBRO—EES L LT, FREREE U THERERE HZ LT
ZEFBHEORMZ T 5 T LIc k> T, KEERHE L KHARER & OBIRICOW TG L7z, k. 94 R
{rfif Khao Hok Z2/E(3 9™ 2 MEfEAE DK, FREFERES iz (EGHT 9 2L 2Rk 2 W TaKE, 54 AER
B4 Khao Takiat 2 #%55 9™ 2 HEAGALKE, /KAE T 2 ERIEF ZTTbah > Te KKH T rb iz, S LTz
AR U TREER T R EOFHEAEZTTV. BIE Lc HEh S H 2 EHE U Tz, T ORGSR,
AR TRV HBICE T % & Wb B Khao Hok & #%EE U7k LTI, (LZADRZE A U EEZ 35 LTz
KL, sfE, FRICEREE T vigah 2 | FRRMOEREERRZ X SFH LTV R AHEENE 2
BNz, —7. ImEBANEATE S A AFED Khao Takiat O/KH T TlXEEHE, Frc S VD, Khao Hok
O ERZ AR UK B E 0 Dlah oo, KKHTRE SRR D Rh >z, HgaEbFEKIC, Khao
Hok A2 /Eff 1) U727k T2 < . Khao Takiat Z1E{f 1) UTo/KHSKKETA R M > 7o TIEEICIEE
M OEWZFHIAT 2 NME R 5NT . (BT RIS K - CEEMNISEON T EHIIC OV TR EOR M B
GOTESICHEL TV REND D, ARRNS. FADGIT 280X U CER U7 Bhia ORI L, 25
RALEAE O EIR RO A K 0 . KA RER M O ZEREERE S 2 G U TR fe /s /KFEHE T H
bEEZ BN,

1. ZCHIC

FARATE, FFEMIEL L BICFEREETH O FEMZHL & T BREM & KHTOREM b T\ 5,
Uh LR, OO EEIR A S LT, @R CEEEO R ORRIED ITHERY & UTKHOEEMEA
LTETVS, JAZEMBADTDOHHELTEBLENZTEEH D (KM, 2004), BFFHERTH
EREFOBAIC K> TENCR DI > T, I ADYEBINOSLERII L TE TV 5,
F A ZAIEBDT AT, BVIKFEHHEDRELOH T, (ffEHE ORG-S AN ENT SN, Wl i
SAF L DHICIER BN T E N, FEHESNTE /o KEWROMH. FHED 7k, BAFRE. #ilc/mili Tz
DIRLEMNSIEMESERE LTV, TOX D HERIE. KEHDOIHIZMAIE U T, XD @WIEE BT 3Rl
MTHOEMNS, IKHEBRICERERA VNI M2 E5Z5TDRVEDTHD, ULMLENDL, BHE, HHE
PR OEA DIEM, 2004 FITIIF D2 < OIKH THIEFERE MM AIIRP R E LI AT NIRD 5 7%
E. HEERICKRERZ(EE LT AREEN TTE Iz, T TAM T, 7ANOKHAEZET IS, KHEHRE
RO—REMEZ L UT, BB S UTEEREEE LTV BBEREORMZIMNT 5 2ick-> T, R
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TR DR DR A TRARHIIRGFRTRR &8 LW RSERINAVKHAEREBRIC S 2 % PEIC DUV T EEE#RE L7z,

2. BB XU

. 2004 4E8 H 26 HH5 9 H 8 HETTA AL, ¥ FLAYARFE—HL. 7AMNTITo72, 7K
) 250 RN SIAE L. FEGERINFOKERE THLM, uc b yEnay, 2F, = V=75 E%
AEL TS, KHDOZ IFIEFERALR T/RRGRIEZ L TW0 a0, KEERSOPHENMER S Nisd. 2004
HFITIE T A ABUF EHEBUFIC K 2 7 SABEYIREO 70 Y = 7 Mc K - T REBERERG. B 2
KR BIAEN, £ < DREROKHO B TR 2Dz, Slal, FEMGRE LizDld 7 /KHTH S (Table 1),
ST1, ST2, ST3 EAANDOFE CHEKICH D, ST1, ST2 IEEHL TWiz, Bkl E &EKPTH > 72h, ST4 D
FHIIKHT, HERICIBKRE D DROFEIIT> TWiah o7z, STL & ST5 TR I TV T4 A
fmfE Khao Hok (&4 A SR TRV HICHE L TV 5 & DFli 2521 Tz, —J5, ST3 & ST6 THEEE N
T\ /z Khao Takiat (&K Tl IR 9% & OFHETH > 7z, HEIFG Sonview 283 L CTiz ST2, ST7 D
MEZEIERZ R U 72,

BIKHD 2 ~ 3 AN ERHREUS 2 3% E U, B 4em A7 F 2 —T % HEXEENSK lom OFESET
7= LiAR, KRELOEEY) & REKD B 55813 TN Z2E 0 BV TR - 7o BRI U 7o, FRELL 7245 1872 H
KL TABKTRML, TRz RV~ Y IS CREE UTctg, BOHRICERADD 5 L DZ2EET
WREREEMII & UCEHE LT,

s, kT CEERLINN O THERE AT B i, THIREITRE FERIEE 1% 0 CT ZRR M FicEWT,
25°C, 1410 WIS OYH8EIE 40 p mol » m? - s) THi#E L7z, 3MMILL LRG#E Uicieliagt, 74 %
— RicERE N —— x4 L ¢, colony-forming unit (CFU) & L., 5P > 7LD 60 a0
S B, BEE L CERMOREZ B IG5 T,

R B M L TR L Uiz,

3. MiRBLUEE

TN ORERERD &, L ST1 & ST2 ZBR\WT, KHEIKE > TESDENKED 572 (Table 1), ST2
& ST7 T BRI & i LT ey, ik & bl U T &IZFE Thds LA DR o Tz,

Table 1. Soil properties

Available Ex.K Ex.Mg Ex.Ca Ex.Na CEC
Total N Total C EC (mS
Site Variety pH P cmol(+) cmol(+) cmol(+) cmol(+) cmol(+)
(%) (%) m-1)

(mg/kg) kg—1 kg—1 kg—1 kg—1 kg—1
ST1 Khao Hok 0.18 1.63 6.1 40 24.0 0.08 0.64 475 0.05 7.9
ST2 Sonview 0.19 1.75 5.7 35 25.1 0.05 0.50 3.80 0.04 79
ST3 Khao Takiat 0.11 1.07 55 2.4 11.2 0.03 0.32 2.70 0.03 54
ST4 - 0.13 1.22 54 2.7 27.3 0.24 0.42 1.24 0.04 6.7
STS Khao Hok 0.15 1.57 5.6 3.1 6.3 0.05 0.45 3.21 0.05 59
ST6 Khao Takiat 0.15 1.64 5.4 3.6 43.8 0.06 0.53 3.76 0.05 8.7
ST7 Sonview 0.09 0.97 6.5 4.1 11.7 0.06 0.37 3.77 0.05 48

BARRIC K - TR DN o s it & OBEE (Table 2) 1. K/KH® ST4 T 3.3 X 10° CFU g' soil &
&b oz, toKHOHTIE, Khao Takiat 2455 LT 7z ST3 & ST6 TZNZ4 7.5 X 10° CFU g soil
& 6.1 X 10°CFU g’ soil &07x< | fhidskHIE 1.3 — 2.3 X 10° CFU g' soil & KEHRAFRS5NEh -7z, Th
LOBBICKZHHRIE. 7Y7 OKEL DHlE TN EEE (Roger et al, 1987) OHIFATH -7z, EEORM
ol & KK 0 ST4 & Khao Takiat Z#5% U 7z ST7 T 107 cells g' soil &7/ -7z (Table 2), fiDIKH®
EEE O MR 1 1.0-2.3 X 10 cells g soil T, AL ZAERIZ [ L C Sonview &4k L7z ST2 & ST7 TRXZ
<L RO D 3KHTIRAENRSNIEDN STz, [ UJETEBRZIE LY R LY A BV O/KE G
,2004) T, FfEEOSEEEE, EEOMREE TH -/ b, ThbOHIEE T A X IEBOEHH RO
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Table 2 Algal abundance in paddy soils
Colony—forming algal Diatom cell 100% O others
site | abundance (CFU g™’ density Chlorophytes
L @ Cyanobacteria

soil) (cells g”' soil) 80%
ST1 2.3x10° 6.7x10* 60% |
ST2 1.5x10° 1.3x10°

40% |
ST3 7.5x10° 8.0x10*
ST4 3.3x10° 4.7x10* 20%
ST5 1.3x10° 6.7x10* 0%
ST6 6.1x10° 27x10° ST1 ST2 ST3 ST4 STS ST6 ST7
ST7 1.7x10° 15x10° . . .
Fig. 1 Relative abundance of micro—algae
in paddy soils

—DDHRZERDBEEZDBND, FIKHTEEDDZODEE, MK SKE & EICHAT ZEEN TN &
CITNA . IKDFEMDLEE T /KEBENER LI W EEZ BN,

B T S NI EOMNME 5 x2 £ 5 & (Fig.1). Khao Hok Z3%K5 L7z ST1 & ST5 T T b mWEls
Z 5Tz, Sonview &S L7z ST7T TH T VEDOEIRE &M > 7o, FHCEEREEZITTDRWVRIRT VBN L
SESEBWEED 25% DL E7Z2 587z, —75. Khao Takiat 2455 L7z ST3 & ST6 CTldfkiEhmWElEz b, K
I Scenedesmus spp. & Chlorella spp. W& H 5Nz, ST3 & ST6 Tld T VEEDE|I T/ NE D > e W EFHEREE
Z VLB E NI, RKKHOD ST4 T ARENETZEIHRD 80% ML L7258, ZDOHTE Scenedesmus spp.
OB 2R Uz, COREN S A ADGITZ DR U TEIR U 72z s L7oKE TR, B
EARER OB F OB A X O | IKHAERERP OEEEERES) 2B INFIH Ul nTie KRk ETdH %
EEZ LN, TR OOFERIZT TR, TS ORBERHEORIEDENZHIAT 22 LIETERV, o
HEERE U ORI KB EHEN, BHERNEEND S TN E A DN 2, kiRl &
WHETH 5,

4. SBOPE

CNE TOMERRTIE. KHOBEMIEFE CHANTE—HTIERL, E5DENHET b ol L
Liah b, ZOERZRET 213 5%, SRS XEEM2 R OMREKHEZE> LT, AEOHEZIT> T
LTEMRETH B, TOBE. BRRANEROHTHETZT T, Thh B2l T AN S 2k &4
BEREDD MDD FIEDWT, M5O HZRE 2D K5I, BRKEEL LRI OZ(IC X B RIENDRE,
1182 DN A DREBRANCEER U ORI L RIRERNCEA SN2 R E EH & U TRy BT Tn <,

SCHR

AT 2004 Z A ZJLERO/KHIC B 2 WOl O L RBZ IS — SR —. KRG HBRERESARIZETT  WF
7Yy~ 4-2 2003 FEHEE 1 132-136.

e 2004 A UL O A= SRS - VI - REEASAE — 0 R LY A R E—AOMHEA Ay %2 H
fleLT—. HEHBREEAIT M7 a7 b 4-2 2003 MG E 1 137-142.

ROGER, P. A, S. SANTIAGO-ARDALES, P. M. REDDY and I. WATANABE 1987 The abundance of heterocystous

blue-green algae in rice soils and inocula used for application in rice fields. Biol. Fertil. Soils, 5 : 98-105.

Abstract
Micro-algae are well known as an environmental indicator in various waters. In this study we explored the
relationship between agricultural conditions and characteristics of algal communities in 6 paddy fields and 1

reinfed paddy field in Ay Village, northern Laos. Algal abundance was low and Chlorophytes were predominant in
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the rainfed paddy field. The relative abundance of the nitrogen-fixing cyanobacteria was higher in the unfertilized
paddy fields in which Khao Hok was cultivated than that in the paddy fields in which Chinese variety, Sonview was

cultivated with a chemical fertilizer.
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- RERIEA

FFRAIBICHE T BERFHOER & A2 DEFHER
-V FLY A RFE—BOEMKERZSEFE LT
WHES RBAFKRERT VT « 77 HituidARmzER)

F—T— DL, TR, AR, R —TF ¢ —%
SR LB Y K LA R E— I8 K

Changing Livelihood Activities and Peasants’ Living Strategies in Northern Laos:
Case study from a paddy-based village in Namor District, Oudomxay Province

Miki Matsuura (Graduate School of Asian and African Area Studies, Kyoto University)

Key words: Livelihood, Market Economy, Change, Social Safetynet

Research Period and Area: Ay village, Namo District, Oudomxay Province

HE

Z 7 ZJE T ASEMEE S N, TiIEREFEN SIS E N L TWS, AP TR, T4 AJLEOKHKE
HNTRIICOI 2 BMFHEICEDE | AR TR ORNZZI TED X SICZLLIeh, ZTNSEOH
ECHEEL CE BNt —T 7 4 =2 v PR EDEXSICENLDDHEDN Z2EHKT D, TN THENT
& KHEURREE, SEEH. @l - SRR - PPz B LICARINAEEDNEENTE 2, TOX S BAE T
KOMBARIC KB MHREAEDE TN TV, ZTNKHOFAETHRICER U, KRBT IR I X T
JRWVKHZFTE S 572D TH > e KRR EE B M KOREND ZBIENS 1) KOFHE, 2) /KHOfEH-
ACA, 3) Bk ziTs & T, Az L &, INE T, MEMNEKAR TN 512
Wixt—T 74—y FIMAHELTEDTH S, LA L. 2000 FFELARICHERR DV i S N 5 & BRI
A THSGVEYIRES . ARMEY ORIURI e, RINEENG EOMBNDOH LRI RET 5L 51k >T, Thb
DAZEDHEE I OENE &P B THEROKRE, i, KA I CHE LA RS NRn, KD
HARICBED 592 S OBREBINAZERSG T B HENT TS —AT, I XHEETEAVIHERN ., 4¥D
ZERE, PEORDAKRDBARRIC KBBEFICHA T, HBEINADZ VX BMEZ2LEHADDH S, TNUCKD, TEK
DHRNE—=T T =2y FEZLLDDH B T ENHERIE NS,

1. HREHM

TF AL TNK THRA MBI AT 2R L TE 7z, 1893 F0 5 1950 FRFIEXTIE T Z VA X SR
HSZRLA RN T2 ZDRIET AV FIDTAIC K BN b F LEF O EZ 2T % L AR IS NI Th N T
LH B, 1975 FITFERIHILZIRTZ L, FTICHAETERERE L TDOAZR— Yo7z, LidVA, 1986
FICTAABIRE [F22F - A=A GBiE) ) LN HREFA AN ALZEAL, THXTORERE
FH S HHERFEBIT 2 B Ui, BART CITETOHED ENS AN >7c8 DD, 1997 HIid ASEAN,
AFTA NOINRZZRT 575 £, T4 A TRITHREF LD ZBICTED 5NE K Sk o Tz, 3 4 Rt 2REEH
J& 5 A EEHH (1996 — 2000) Tid, [FHEREF D 5 iEREANORITZK D 7235, 2020 42X TIC LLDC (%
FEFFER EED) MOHAT ST L) ZEBEELTWS, T4 ARFDOEN TREMMD LD B EED @2,
BARHENOBATIE WM R 2 TSR LT 20RO T LR S, Ko T, ZTORMHTTIEZEMIFEICHE K
BN, BEABRE U TORROZEERE, @Al REY ORI, ORI EIFHED MR L & 72 - 7z
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[JICA:2000], T4 AFERD 8 N EET 2 BB TE 2000 FELIFETHHFHARIMICEA I NS X HICED,
BHITHRA G2 2R T 2 K91 E >, TRE T, BAETIEHMIBNOLZ G D4 LRl 5N TE D, i
P B4 38 e U, ARICERERE. MERE. BAERRIUE EOBMINGERZEATE L, LML, i
FEOHGRHL 22T T, 2 < ORNETIBSEMZREE LD, ThETALDFIAL T3> e EY)
ZREUCTHGEST 2 X D1ck o Tz, EEZSED A > 7 T ORIEN R w F T NS LARFC, A THES.
FRERGe SN DEBEEO X A, N F L, PEANEHDEAICITDNE XSG TH S, ThHD
T A BB O RZEA T, AW TRTTHRFHENES T4 ZADORNEICBNT, 1) TNETALNE
ATEEEENEOUBHEZAL ML, 2) ThHDERELHBREEMLELD XS ICELDDHZD
MCDWTERT B ZANE T 5,

TAARMOAEZEEEE U AIRIEHRICBI T 205813 1936 - 1938 4EIC T + — IV RY— 7 ZiTo It
Izikowitz [2000] 12 &k % RIEEED RS e T4 AIEBOBEMET X v bz, B, Rk Bk
BIRE, 5 OX F I RAMERTERRICET 25082175 Tnb, T0%IE. HARBA ST MHO [

7T RERBESUERGIAER O—BTHSEM [1965] L#EH [1965] A 1957 - 58 FICMF TV 4 T
YT v VAEBORNEIC BN T, MIEORFIRIZIZ U, BUERRL. =8 ik & OBIRE & Dbl =%
HANCHEA TV, DRI, SEANHFREDTEZTT S ODWEZBIGIRIICH > 727z, W E e A BT
DNTWEY, L L. 2000 FLARE L FLERAY BT AT E 11 Yokoyama [2004] *° Yamada et al [2004] 7%
CIC X BH&IREDBRDHBED TV D, LIEWVA, T4 RO RN TR ICH DV B ORISR
NI & B8 & M2 OB RICT 28 T E TIrbh TV,

2. AT LRI O

AFIEDORMEZ M 217D TA AENLEMAHZEHT (National Agriculture and Forestry Research
Institute) DEEREFHERITZ D > 2 —/3— b & Uiz, diEHIRIE 2003 4 11 A5 2004 4 10 H £ TO5F
10 7 AMITH O, TOMGEARMTIIAEZICHEL TT— 2 OIEICE DTz, REHEEEICA Y22 —T
Ho. A RrCa—Y—rzHWeFREZ 21 (2004 4 3-4 A, HFE8-10 H) L. MEEHEE
T o ARG 217> TV B IHFICIZIEINAR T NZ O T E > MIFRTA T A MY —DEEMO Z L
Teo Fio, HAHA, INFE, bUEDITERE EDRIEREEZ TRV, BHOERICBI B A 27+ —<IVEREE
BHEED "o 2lOT—22IEELT,

KA Y R LT ARFE—MO7 A GLFREAEH) TH2 (K1), fENDHZ Y FLYARE, i
HEZERE, ISV 22 ON=VIR TVY VP LR E R AR RICR Y -1 EBLT0S, i
1 SERROMILZ E D MEERE X THO TV S, ROMBAMIE 248,112 X (551 94,694 N) THY,
Mg 15,370k i TH B, Y FLTABTET A, F—, H— T, X, IRV, FE—D THICHT
PNTVD, HENDD 2 FE—FIEROBILTRICAIE L, HEZERES L ERZ2#ET 5, ABNICIE 78 HORE
NHO. TAABFORNERBED S B, Dixd &b 14 RFEDEEL. AL GKEIKREZ & CH BB o
EEREFEL LTV, BN E UTGEE LY AR E—ERORTATER A 5 AL 5K 30km DL IC FH E
NIAERHIN TH O . £ 808m., bk 21° 03’ 027, H#X 101° 48 43" IThiiEd %, R 127 R, A
& 702 N (5B 364 N) THE N, RIEZEHZ A DY Uk (24 - hZAFER) Thb, #7250 i
ERVEDNSRAE LIz EWbN, 723 BKHKEETH %, HORHEAIE 2312hadH b, ZD S5 BKH
[if&ld 218.5ha & (5 %,

TANOHIOBIIIHEERA L F v AL FE—X TOERNES (K2), LATIANBL ZIFO/NET
HoTeM 1979 FFIC 1.5m 1 EDIEN LR E Nz, 72H, WHORICUE THEMTbN A>T/, Th
BLRETEEDLRVTIIETEANER > TV, TOXIBRTTETEMNERUEINE K ICE>7200F
1999 M5 2000 FITMF T TH > 7o WORIOBEIIHEHOBI THAIREL HoTze TNETALITSTE—RH
I & TR T 6 — 7 RERD D > Fo DMV T 45 5 & 75> oo M ORI BEES TR REIRE A TE 2T 212k D,
RANZHICHRZRE /. AN THIRDTRAT B KD ICE o7z,
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- IE;_\HA |
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LT EAMINENA [ Wbl

e Namor

1. A OO E 2. BN A O (i

3. EHBLELATOEREE L BN —T T —% v b
1] AZETEE) &K E

T AR TIEEF DK EZ H A TWD, #E5 AD 11 i3, 14 2 &icira/Kmc TEMN G Z
TV, ZTTHFELTIRZBNTER U TE /o, KEUKRBIESNCIE, KD A0 IR SKIE. B ElHR&AEORK
HEEE L, FRAONITHE. F /7 a0IEoRE, 2 L THESOFMZE A THA DBMZRD TE i,
Fio. DIGEEOEESDr v OMBERE R E IR T 2N H 0 . /INUETH 2 DI OHTANIZE LT X /e,
TARNDANRZRREAKEREZEATEEDI TRAENEDD, AL ORI IIRFIEEI L O & /KIKREIE
TH-oT,

COEXIBENET, BERNELEZ DD 5T KRB LT [HZFOUE N 5 BFEOUER X TD
1 FE DN & A OFTE/KHIC B 5 AL RERMD AN OB RICE LR WIRRE] TH %, X 31d 2003
— 2004 FEORARBMFOEGZ R LIS DTH S, 2003 FIIEKDPAET HMEF T 30%H D, KHHITHKD
RENH BRI 23% ThHholzo LH L. 2004 FFITIEKDRNE T SZMEHIE 46% & 2AEOFER S £TDIEH,
KOBRFMNH 2 ML 25%., WALOR ORI 29% Th o7z TO2EMPETTE, KRE xS
W3 — 482 EDTVDE, TNIHEEDT—XTHEH, BERORE DS HHMHIE V7 F ], Ko
RO T7 LF V) KRR ERZ G Th—FFr) EENTE R, DFO. HEMICE
EMNEKOBAREIREIC K 20 H - 12DTH B, T OB ERE2003- 045
DAEMNR DEZEFINATS DOEOND 2 D TIEERN
MEWVIEICEDNT, MOl &z X <HBHDOEA
IHICHEE >TEDLW, 2 LRl SRR HLTY| H003 1o 47% 0%
552kl HIBELTBVWE IR KDOA—RIC
SR OMFEOHARIZFEA L, FEA L — FZ2HRANk
BILEHE LG TELWVWENS, 2HLTELSTz, £0D

S KRS OL7 ) 4533% (42 HH), i 2004 & 29%

i (7 LEY) 15 4T% (60 D, KARRE (h— b s

F) M 20% 251 LofEni K1), 0% 20% 40% ﬂmg“go% 80%  100%
AR DFERTHOEIGORME LR LK THBH, KA (B KRH O PR B XTE |

RBEWVS BRERIIFREICHT > TR A>T, MO i .
REICEB L, 1975 FICBHOIiEERN S Sy 5 P13 2003 = 2004 =B B ROBAENRIE
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JIMNUEZE S LIcTeOmMiiEN T LR, U4 £ 1. KOBRRICES S HHH5E

4 Ao 20 KRR L R o Te, e, B3

OHENE (oY) zitbNi, 1979 £ 5 1986 KEBB DEE KFEE e
FEETO7EMIIE, 260 HEDS B 57 HEFAKA UTxY) (DL¥Y) h—hF)
SITWio Tz, Z0%E, BIERDRET Bt 3 BER | 42 60 25 127
TDO1LRTFELTER, 7ARICBWT, KRR EW % 33% 47% 20% 100%

9 HRERZBZ NI ERARIRI T AL I AL DT

LTWBZETHoT, TDID, WNTIE—HMOMEIKTELEEDIE MR OHPkFEEZITIEHEN, Z
NIEFTELENT LRI DTIREL, (MASPDETHILTZ2ED (TL22ED)] LEZALNTELDT
35'37‘30

# 2. PrAWEL HsEfEORME (ha)

&+
Serial  W#E  FAEH 1t BE WA GRORE
xAH E¥l
NO1-14 TaoMon 6.2 2.9 2.2 0.1 1.0 ®E
N04-10 Suang 3.6 1.8 0.0 0.6 1.2 HE
3 NO02-07 Khampan 3.1 2.9 0.0 0.2 0.0 HE
% NO3-01 Bunsamai 3.1 1.8 0.0 1.3 0.0 ®E
Fl  NO1-03 Khampiew 2.7 25 0.0 0.2 0.0 k&
B N05-02 Aaichan 2.7 1.5 0.0 1.3 0.0 ®E
N03-03 LaaYorn 2.4 2.2 0.0 0.2 0.0 &
N03-02 Maiping 1.8 1.8 0.0 0.0 0.0 HE
N02-01  Wongduan 2.1 1.1 0.0 0.6 0.4 HE
NO1-06 AiYort 2.0 1.1 0.9 0.0 0.0 JhIT
” N04-01 Paai 2.0 1.5 0.4 0.2 0.0 ®E
gy NO3-06  TaoSi 18 0.0 1.1 0.0 0.7 &%(%ﬁ)
g No8-14 Ungeo 1.8 1.1 0.0 0.7 0.0 ¥3T
N03-07 MaiPan 1.3 1.3 0.0 0.0 0.0 &
NO5-06 Karii 1.2 1.2 0.0 0.0 0.0 HE
N03-12 Duanseang 0.9 0.9 0.0 0.0 0.0 HE
N02-13  MaiMii 16 0.5 0.0 11 0.0 HE
NO7-01  PongNoi 11 1.1 0.0 0.0 0.0 HE
% NO1-07 SukLaa 1.1 0.4 0.5 0.2 0.0 Jh3r
7  N08-05 Bunchan 1.1 0.0 0.0 0.4 0.7 ¥ 3T
&  NO04-08 MailLaa 0.9 0.9 0.0 0.0 0.0 ¥ 3T
B NO5-11 Michantoon 0.9 0.4 0.5 0.0 00 HE\EEH)
N02-03 LaaSii 05 0.0 0.5 0.0 0.0 v
N04-09 N.Khampaa 0.4 0.0 0.4 0.0 0.0 Jhar

) BB T 8 H A RITA 7 B a— 2T o o RIS <,

2] JKH P THI RS

HEHE O DI 218.5ha DILKIZKAMNILD %0 TNTOKENCIEHEH T & ISR FTAMEDNFIE L TV 5,
IKHEREOKRE T MAT S LIz b | IRVIKHZATE T 2 e HNE. UK UDETE LianWitii e b %,
IKHADHTETHRICIE A ANIC K > THFL TE S - 2 ZEFEORFRE OB TR D DENRENZDIZA 5,
Fie, ZHhH B LTI, FRANTEIL TWBDEA S B, & 2 1ZBEERN/KEOFE R &5 51ECD
WTRLEEDTH S,

KARFE KA O RN 6.2 — 1.8ha &AWL DK L, KAEHAEIX 1.6 — 0.4ha &N ENVh %,
KOS TR I, FIZE, WAD=@ONH BN, GO TEHFC LD EDNEFLEALETH S, Iah
TH. JRVKHEREZRE LTV KREEIZZDE L AR ThE RHMHEE LI IRENEN T EH0h
%o BIRAIC, TANDEIKHD 78 %IFMHFIC K > TEBEEINIZEDTHD ., HBEINIZEDIE 16%. AL
6%IC LMBEZ o7 (2004 FHE),

Khampiew [X (60 %, B GHAEKN 1 P ERS, TAFIa VXA DORAETH S, LLi#HIE 6.5ha
DIEKRIZKAZEFA L TW e, 82 NSMHFRICIEC LT LE >z, o D 5 AHVKAZE 2 E L THEEL
Teo Wi Z k3 9 % Khampiew [Kid i &AWV 2.7ha Z##i L, M7 L7z EHIE 1.3ha, =5%1d 0.6ha, KHE
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1.4ha, Z U TERMN 0.5ha ZMHK Lz, MNDOANLIE THOMEIARKZKHAZFF > TWEHh50DETL T A
Kens] Ozl v5, —7 7T Bunchan [k (35 7%, HM) 3WAFKAREICR S, Wi#iE 1.1ha Zfii LT
W, oK REZERET 5 RENT N THE LTz, mi#IDFTE L TWIKEED - 72728, Bunchan
RADET 283055 h > 728 TH %, Bunchan KIX{ARID S 0.7ha D/KHZEA LTz, & HICIEHEDOHT
HA TN TWRWARH AR 0.4ha 2 5B LBEL T2,

TOEKIIT, KRBT AP UM TH % 7 DITKHERED VOIS L, KA T I iR
SN U745 T 2 7o /KBNS &% 7 A WIS 2 DOFHAFHII LI FOME D IC 5%,

KD S RFANENEFRE I NS, BAMICIUI BT ER, LA L, IOKO/KHEHHIH
RAAVINE S ZNTET TR & UTAERRTEAWE A RO & /kHZ2 7 EREE T 5 2 DH 5,
Fa U XAONT, MHEET Z/KHDILEIE THBOHKERE ] ICX> TRES NS, PR 53T
LTxRz2H T BT LD BIRVWKHDEEE NS,

71 BRI LA AR E 2 RE U TV 251, IKE DR Z 32T 750, L L. MHROB(EE O
RO TR,

OIS F ELMIRUDWAEWEEIE, TORD TR, WO T/KEZ T EHEES 5. KHIEO
KR TFOLE EAKTH %,

KRBTSR DR DITH U ORI IR N T & IKHOILE il ZHkE T 20 G E > T
REZBT DT oTe ZTNTRE KDPETEMFHIEDKSIEFE L TVEDES S RIS, KAE M
DATHHIS 2 K OFE, (ERTHBEOILR, TRk VD =/ 6ERT %,

3| RA R AT DL TR
KO

KRR, IFERED 5 RAEDIERFDOIC T EE BRI K > TORZIHIRL K S £ 95, 7ARHTIE
PUR®D 6 380 OFEENR 5N,

(1) A« ANTHT 2 KPFM D S E WV, F5#) )2 et
KARHIRIE 5 — 10 7 HU ETH O, @k 100kg M B2 E LT ZKAREDFLEREICH % D &
BIETH B, BIRBIRRHCA Y « A/NITHI 2 KRB D SR 2 H W, BI& TR HBREZ1TS.
HENAZ, BRED. HEX, R EOKHEREZE D, EREMAER. "WML, #EREETH
B0, KEFMOFHEZ1T5 DTIREL HIKDOBRITH UTIHEHRHUIRZLE N,

(2) Wi » F 3 U X AN T 2 KRB SRR LTHED %
RRKAD 50kg Kl DMHI D & 2T7ETH 5. BBBBRFHCHD & U < BEEH QWP F a v X 1Dk
D ORRFMM RN S M7 THD 5 2 EDZ0 FRGEARMTIIRFT 285 2H8 50, PEDLE
BHELELTENWTEEH B,

(3) EARDBIRIC Y72 2 KRBT DIEAT S
AR DEDKRR & 72 S 7a > 1255, BIERE LMD RS BWEEE EIE, ExOBIFMRICSH 2
[EHDSHEAT 25 A0 DB, KEZWAT S LV ITHIIEFITE > TITONE XS ICHE-TZEDEERDS
*L%O

DUE 3380 D—fRINEKOFE/TETH S, TOMICE (4) BN SBETHAL (5) FTOHSHTHAL (6) Kl
T BED 5. LW JEZIS S H 2% DT DORIZ DR,
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TR DHEKR

KZFHETS 5 DBRBEARRTHZH, TNREEMIAMRIITIETIER . TDT, KOLER ARz
RYTEE UTORRNEIRIE, i, AL BAZRIC K B FN B DIARZ1T > TV 5, ikl &IV IKEZ AT
I B KRR SKHZED 2 L THD, 217> TV DI 25 HAHFORARIMTD S B 2 DA T
Hote, TO2MHEHTOWBHE LEFa v X456 THIZED Tz, AL IZKOREDDH O, A
VIKHZFTE S 24 « A30F 3 U XA 5 HHIOEAZTT> TV 5, Bl k> TR, BRI TR0t
Mz A L, ZORICAMHTETHETZILEH 5. BENSHAT 2D, TRIBHO NICHTDOHHNT A L
WS THB. Kioco HAOKRFHAIFH GRH) 256 L THEBTEZLEH D, BIRDEADHMNICIE
THOFAEMEDELL TOREEDNZ 0, TNDX, FrAMOHILL TRV TZRL THAL, 2T 2%
T, TOXIIT, fE, WA, FIRZ T 5 LIk > T, MFHEOIERZRAA TN, BN TH, Ol
NIRRT & OBEBIRICE SO TITb N TV,

-

BAHAHIEINTE D=2 7] LdNg, ChRETFZBIRBRICH S ITHAETFLE L THI L TH
D, ZNEE, BTo20iHH 5DEOITEAILE NS, EFHHDOIE LA EDYFEMICITDND, EFIC
HENTZETRE. MERIOKHEBERRDNSMHF L. FEOmBD S IE—UMHE Lawv, T LT, THUIBIRM &R
123 % KAE T LRRBIIHOM TITONTWVWB EEA B NS,

Porn [ (34 /%, M) BHEXSKOXHBL L THEEN, LHL, SRIFMUCER TN &, AR
MHTE S ZKHERMRNC &, ERRSLULTHE LT E A EN D, Porn REMRDZFEANFE L LTHLT,
Porn RIZMRDRB L LTETHMN, MARIIMR, BMEDNDE 0.7 N7 Z—)VO/KHZMKE LTz, —/TTHR
DERMEMR LED>Tc, TOXD HEFHHBNNTZEIRND D, Er2HTIHREMORTF BN
DZOKHEZFTEEE DI, B7F2d 55 MHIEIERERICHD b Z2HE L T NL T2 R T 57
DIAT>TWVWBEEZENS,

(4) 2t —77 ¢ —2 v b OkRE

CNE THEHBELIATO 7 A FITE, KOBARICE DO IR AEMAEL TE T L. TDXKS A
ADVEEN S EXIZKHOFARBEICH D, ZNENNOEENZOKEMHGEHIEIC LD THS T L2l 5h
K LTE, EREEZRDMAERINE, EGFEZ2ENT T LICERODREY, LML, KR L&D M
RN ORRFMAH & O BBIERICE D

EEORE WS H T LN TER, K A E%ﬁﬁu_ﬁ”@

HOR LR H BHRINC & D BTV, ok HE=ME—TT1—2 Vb
DIEHIRIEAZTTS T & TIEMHRUZ

KU, E5ICIRBTRAZTT & THhO T e L

BT AOKHERZ LT E R, Th i - 7KH w4
SRR IO BT T2 LR L0 o,

I KRR 2% 2 21 2BFAMEE ..’
THCLELE®T S, TOXIBKR *RE ‘.

n I y- .
SR KRR & OH BG4 *ﬁfj SRR e :
BE—T T4 —%v b EIERTEIC i ™ R

.
TB, COXSIC, TRETTAHTE, s, K
sy >
KA LT S DA R MRS ‘o, BE¥-F@A o
BBUEBIRE AR L LIt 2 — T 7 e, e’
4=y FDFEELTERENS T EN ""sanpggmamunnt®
TEL (@4 4. EBHHELAT O 22— 7 1 —% v B
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4] T IR A SEEE) & NR DXfIG

MO OEHENERE NI ETHLEANDT 7 ANRLED, NP HERD—XITHAT 2 K DI E o7,
SERIN B TS E R 2R SIE DR S K 51D HANICBMMEZET NN TE 2, T, Bl L > Tt
IO E N, T4 ZBUF EMEBUMIC & 2 EE 702 2 7 FDIMENS K5 ickoT, Z£D
7, TNETHROEM TH > TKHKRGIE, FE&fa., #als - RE - FIHIC A T, S EYIRET- S AR e
YioREkTE. Z U TREINGEIMNM ThbN S X5 I1ck> e, At L5 2 /KH/KMIEQREEIIZD BV E DD,
RN &> TIHBINADLUT K D BEAITEGTE 2 XD Ix> 7,

(1) #alEYpRES
Tk A

[CNET (HOTBWMESTEME) e EBoTh, ETEIERGAHEh o7z, HATzBIX 5 4F
MR ZZ DX HICEKEHT S, TNET. *F. =27, FUASVRALOMTEEOFHE U THRE -
FIHESNT X, —FELDFE—DITE TIEHNT 6 Kl OBEHICH o TzTzd, Bolz b THRGRICIT DI
KA TEEM T, £ TAD, EEMDEH S N7z 2000 F0 5 IEMMEADNEBICHZEN T, b OEMZ
BALTWS KSIckoTe, BHFEANELRS Peng [X (66 7%, B BHNOHTEZIRF, = =r 2k
L, L TO0BIETH S, 2002 fEICIE 500kg 2P L, 220kg ZMK7E LTz, 580 0 280kg % RHEDE
L L. 2003 4EICi 650kg &L, % LT 570kg 27 L7z, UALE 2003 4E 7213 T 2,000,000kip I & 1>
TWa, TNSOIMEYNE. TEkEZ VTV 572D, (FNITENZED B3 E 1 Lk, ZD7dIc,
IKHMERED/ NE KA R RIC E > TE . FIHIE 2 HNUSIRFED BB ENFYITH %,

ek L

(ERROBGECINA T, ¥ FYFL, FoEnas, REGKE AL HOMELLSEE RSN X5
7570, ¥ R YE LI 2000 0 5F E— IO EMKRSTEEEEOY 7% CEE LS LT, EEL 0
FYAICIRE SRR LT © 212 & > CHIBE Nz, BRI R #1056 LT E— B COIERIETFTE 3 (kb b
o TESFEONA, I ANOREHRIE, I T OB L Ul 54 R T AT EEO S,
FRSANE A TR et S I ELR R F B3AT, TS GRS L B E THT 5 &\ Sk
3. FE—EEORMIRIC & > TR BADRNEDTH T, b ED TV GREENFE 5+ RBRHIC & 5 3
7Y x 2 Mok 5T 2004 EHBRAE NIz, COTOY 7 Ay o 05t & B OHEER
Hige L. EERD 500,000 EOEREEYLT. 54 AIHTOREEMIREET> & OTH- T, B
R AOT LRI CRATE N, 2 DRI IS LI & S Al & h e

MESEEKEF L7012 Mok >T 2004 0 BREEND & 5 10 T2, FLROREE LR, 5
PR C S I IE X NIz, (ERHERIRO TS 44kg L ETH D . RBFRO 5% 03 £k o7, ChE
T AT BIRKEORKFIZIE & HHROBEAIR L. Zhic 20X S RN G S iR LTI LT X,
2D, CNETHEN LT L OB ESECH L TRREN BT & 5 172, [N LA S OB E 5
Ahblkholz] MMECES>T6WS] LWHIEZRHICTAZENLELIEH - 72,

A1 HOHEHE 2003 470 5 B E e, T A~ A DRSESE B AN BIC RIS OF 2R B C LI2 & B,
PR B2 > = BB DN o e, 0 D YN & B 7SS E T B Fwbic, HHACIE % T
BYJ> DU 4 HEORTH > Tz, MABAL HOHAE 1A 4 f8 THA L. (LA L RlAl, 2 L
IS R B ORI TH - T2, TEZ LIHER Thlss LT, < OIS B IENE D 7
Sz TNETHIE LT LRSS ESERD0 50T E KREHIETH LIS L TH 1809,

( 2) NTFP £%H

NTFP & & Non-Timber Forest Product DW&TH O . AMZ2ZXKHEWHEMEN DO L2459, T TE. £RIX
ENTARMIEY DS BIRAEENBEE 2 A, N L, ZUTHTENRE I NS D25, T4 A TO NTFP £
ORI E <L V7 2 78N—=V EEIFRICIE, EEDFIAT S NTFP ZiiEd 2 5% /)V— b DMFEELIz &0
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HPNTVS [Stuart-Fox : 1998], L L. TE—HE EENSEHNTVWE T NG, TDR)IV— MEICIEA
DTN ESTEEITHD, TNDA. TANTHENEDDH % NTFP DERINENS K 5 IC&E>TDId 1986
5THD. TOFRHMNIANZEEY (XTFX—) ThHholee ZTDT% 2000 FICHET Y (V=315 4) B
2002 I3 Y ray (A9 =) (L7 v 71 LWSKROEE (F7 w7 L7 w7) H.2003 Ficid R
YT EWS KO (T7 IRV BEREGEENS XS5k oTz R3),

£3. TANTERERENS NTFP & Z DGR

NTFP NTFP(SA4X4) $REBHIAE RN HEE HEA k= alik vy 5
hILEEY Makneang 19858  8-10A {KEM.HULHF FTE— 8,000-12,000kip/kg 24 = NbF L
orany MaiKetsana 200248 Fop BV +E— 3,000-1,000,000kip/kg A -NkF L
BESY Yaabailai 2000  8-108 AT A 50,000kip/ kg hE
TR 1D Puak Bong 20034 2-38 =AY A 1,000kip/kg HE
L7 1DE R Puak Muak 20024 2-38 I A 1,000kip/ kg hE

24+ Nk F LT O NTEP

FE—ERICIZAROIRD DNV ATV ND B0 b FOKRHHN SR FBE N7 NTFP TH O . FichE
MBI CIRINE N D, BEHEEATORW T AN TREZNUEEL S DHIVEEIFRINTET, BHBNAJ &
LCOBEEMITEEAh o7, EUE 8 AND 11 HIchMF Tiibh, HlE DRBHNOMEANR £ T
KTRADSHEAL. Y LAY ANEEIINS, FDRITEZA NI FLANERTEENS, WARMPEANZBIXZ
NEMBEETED XS ICFIHENZDONEDHEEN] EWnH D, B, EEL EomiisE, & L I3k
BEeLTbNdEWnHEitdHs [Lamxay: 1], AU, ZARN M F LA ENS I a7 2002
SEHIREE NS &S I/a o e ¥V AT RHERIC & - T 1kg 24D 1,000,000kip I b DIES, Z D7z,
P FHRFEIC I 2 < O DREGEENCTEO N L7z, LA L., 2 FEHH L72BIEE TRDI 20N R 174k
Slclnd, BRIV ATIEINHNDMENCIRTET 5, TNEEY FLY A DTIHIGEIN, BRRHZERED T
MHWBZE O 1T, WEZDHT « T F ¥ U ERH LN T TN, D DOKRFIEN N F LADMEANEIRTE
ENTVL, ZA TEAKPEROER & ENTHORANEI ., KBIEHMEE LTNLEN, HRICEHHENS &
EbNTWVS,

rrE i) 0 NTFP

Y—INATALMENZHES I 2000 FENSEHMENDE XS ICE o7z, HEE DEENITTH % K
(Bohan) NEHWICAT- 7D, 2 TR 2R T 5 PEANCERIL TRGET 2 K5 ENT L5
I iz, FWEUE 8 A S 10 HE TOMMNCITObNS 12, FWHUIREZ LS . FREGIBEICIEZEZTE
DEDIFIRTho7EDD, 4 ENESTZEHER, BhEMRONLEVEWVS,, & 1T HMFTELE ST
EFERLTR>TL BT EEZV, FNLIEHET VENADOMEANEGET 5, HMADNSEA LS, HEA
BHHENTZHEBAD E TANEDICITFL, 2002 I TLT Y 7] LW I ROKE A, 2003 Eiid TR 7
EWVIRKOBEIRINEND KD Tz, EELENDMEANEDSZ K IURATEDTH D, EKICHD
It o e R S B T, WOMEANRGET 5, MEANIHZ2BEOENE2 L, 10 MY MF v 7IcEE
TH Oz 5821t E U, WEEDEEETH 5 A4 F v EiEzmiE L T, HEEMEOMTE (Shangyong)
TOEMTIEANEWET B, ZOBRPETEDX ST, BT N2 ONEHS TRV, (LESFBE Cffib
NEMERPERLOWROEEHE LTHAT NS L8 0bN T3 [Lamxay : 20011,

2004 I 6 FEFHOD NTFP MRS N TV e, Z0D 9 BAKKINTERIE N TN zDIE R Y T DR DA T
Holz, FOMISIREBHBERBEDNR U SMAT NEFEAERODN S A>T LE -] &V, TR,
PREAMAEIC 2 O REGE N HESE UGB THh N5 728D TH %o NTFP OFHUC BV TIE. T BIfE)
BEBINAZSS ] TEMRRKOENTH D AL O FITIEEFRZFFHINCFIAT 2 2 &Ic k5 AU v Mdfi
LR, EHIC, TOFICEBFEMPHBLIZE LTE DRFEEEH UL NTFP BMRINTE 27255 1 &0 B
paNr S
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=2ASET ]

PRAEYIARRES & NTFP £REC MR Tl M E TGS >/ N E R E 7 & D RIS B 2 iR 2 N T & Tz,
EIEE & IR THES L IIFERENTZEDZNADNSIEA L, ROEZINGET 51HTH S, 7IHEL
I Z DREAR T ENBZEEIEYS® NTFP, FK&, BEMEAMEERED T, UV RLY A REHEETEAT
Wi d %o 7 ARNOHFITIIMENEENCHER L TOB AN 12 Hiiidh > 7z FEARMEANE GRS ITIIBUID 5D
FAGEZEG LR TS HROD 2FEAD > BZNZRE L TV 0Di1d 2 DA TH - 72, Moon (35
. B MEIEEIEG LT 6 FEHICE S, TNET MEAZEDETRTR-LTEZ] V5, 1999 4
ICIFEMEMTBT (Shangyong) IC(FTSIV—HEOK AN SEENT, HET VOMEZE Uiz, F0ICH 2 10 A
EAHEDFTHOTEA Lz, 2EHIKIEINVEEYOMEEY RLAYAIJEET 2EBICHENT, 3—4
FEHIKIZY YA OMMEEELOKAN SEENTITo 720 5 ERREE A - T2 DMEEIIIIAIE L TWizh,
6 FEHICIE AR Y T DRI DMEZ1T > 7z NTFP ISNC £ 5652 AM. Z L THEEYOMEZAEM TIT> T
Eie, NTHEB, B, LHEZED T, BOWEIVT VF LZ—DOUHok LTz, £z, FT— 0N TR
ROTVENDZ LB L. NMAZEE LU TAMZED, WML TEREENRE Lz, BIETERIEENTVS
B, DO TIFEADKANKERIK, Ay KRR hix EOBEEFYENRGET 2L eHoTz, ThHDME
2R L Th 5. 484E 5,000,000kip DLEZBES LWV 9, Moon KiE NI TBIE LA EN > Tz&kfa, TES
DEFEZDP LU TEEZATVWEE ST, MEMBIEDZEIREE ST, AITERSTZ] EWVS, ZLT, IMf
HAZN% 5 A THEEZOETSRZHS L, TiMIZRELE LTWE0M0, [Mhiih 2 0mz il Lk
WEWITFERV, BITIEEIEDY LT ARV T VP LR—czL, HEADEAE WL, ZTHhH0NDE
HLOWERZHEANTONS ] LW,

INEIE L IE Y 2 — ARBE T, its EOMEIETH S, FICiE 1999 FICHID TINEEZ BT R NE N,
BIETIE 10 R T hzfE LT3, Bunsawan K(26 &, B & 2004 4£D 9 HICHHEL XN D TH %,
B 7= 0h DR 3 ARG THB LT 27Kk 488, 4 1 9, T 7 72 7% LT F4c L7z 9,810,000kip
D55 3,500,000kip Z{HH Uiz, BUEREMIE. T4 2—. WAl W MhET R EME L ZD SRV, [H
CEDERFELTOWEETTRYED R0z, 10 HIZ/NEUEDONTLA RS U ERETZ K5Ik T,
o, BEVIED SEMICEEEYZA L. SZBAOIRTEE1TS & 5 1c% > 7z, Bunsawan [Kid/Nekz R 0
HDEEOICHEZ TO 2D, THUIEA TH A MHD SIBAZE D TR D7 EWV S, EOREMIEY R LY 1,
HIEDR—=INIAED BUVINRICTE S THEAILIT> TV,

( 3) OB & FHANA

WERDIKFIKRGIE, FEfE. i - BE - FICZ T, # L SEEYkRs. NTFP £RE. MPES#IZ L
TNEEZBOHHNENS K510k 5Tz, £ 43T EEBONF RS & 2O AN AEERLIZE
DTHB. BN TIEIRF - Z=F, bIHTUIC 60% HigOIHHEIEEL, ¥ b FEITid 30 — 60%
OHHMEREL TV D, T, WEMEKICIE 60 — 70%DIHESEHRLTVS, hyEnaTE 60% L ED
HAFDENIGEZ1T> TV B, AA H11d 2004 & 4 RO ROIEMN I TH B 7=dlc, SHEDILKZFFT275 <
TR SHVN, EOHEGEMOREFHHEIGE ZERICZNZ EENRV, INARAA A ZRNTENS
100,000-400,000kip DUINAZHER L THH ., —HEIICHBI 2 FHNARZ NV ER IV EROVTIEELD LR
Vo FUERIVOBRKNEMFHDOUAEMIDZNE NS 5 DIIMENEN DT> 770 THSH T &, 7KH
IKFBIE L RIATH - 7o - DRI ERICER T 2 AN o 727D, FEIHARBL TV D THBEEAD
N5,

NTFP £RELE [FIERIC, e & A BIC BT, BRI KEIR S NEw, SHERBFEIRE NzR Y
7 ORI EDREETE 80% L EDOHHHIAHER L, 200,000kip R DINAZET VS, ZNLILD NTFP 13
BB D DEBUENRR L TV 572, HIENR#BETHZE DD, ZHUZEDBENVNIZNT &5, G
BT, PEA. NEIERE & L BIOCKRBIIHE ORI 14%, 19% L2V, TN OHING D4t
Hxy hT— IR —EDEBMIREL G512 TH 5, KNEEFIINNTOKROHELRDF @M, KH DR
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IR EICHHZERS N, HNS Ry hT =0 Z2EZ DDNEETH D, — )T TRICREIDN D O ETRICRBD D % i
F. fiGT AL 2 IR DN Z N LI K 5, BINEINCIEHE T 5. Y & FAkOE &
ZHERTHTLENTE S,

F4. BEINZRIEEMFORIS &P A

RREIHEH HEEE AT E M
(%)  YRA(1000kip) (%) YR A (1000kip) (%) XA (1000kip)
. ==y 60 363 58 197 64 420
" koS 62 102 63 145 74 98
& HroxE 66 890 48 284 33 382
E ryEQDS 84 399° 81 382° 76 165°
L) W B miEK 77 N/A 73 N/A 62 N/A
Z4h 4 9,062 2 2,500 4 1,875
INEE 83 1,230 86 537 92 504
HILEEY 17 178 12 86 16 36
N 4S5 24 140 32 90 32 185
T sravy 12 86 12 59 16 115
FF, Ry O 83 295 03 193 80 222
LTI DEE 17 317 39 251 32 431
INET 88 530 95 479 88 481
=)
7”;1 RS 14 1,058 6 306 0 0
E INEIERE 19 353 6 253 0 0
B INEE 26 6,010 7 3,200 0 0

) EFREEICL OB &Y ITHES<

T3 & N2 DAETE I

FEAVEEN 2R E . BT A SR BV TR I LTI ICBEER TREDN TN LWV S T e, KA
HOHIC & BN U THSINAZER LTV A HHNH 5 W15 T & ThH B, Bunchan [X (355 14
fekHIZ 7% < 0.4ha ZBH2B, 0.7ha ZEA U CTKHZER LD, KRBT E /2, 2002 FEHSIEHF -
ZYZ 7%, 2004 FITIE P VERIY EAAAZENT B K S5 e, 2004 FITIZIBAEY OIRGEIZT T
%1 2,000,000kip DB ZER L TW5, £/, HHED Bunsawan [X (26 %, B & 1.6ha DO7KH Z FH
KT LTV AN, K&EzRoe L, G L& T/NeEZRIE LTz, KREED Bunsamai X (34 i%5H 1)
\& 3.1ha O/KMZ e LHEEY). (PERESh, /e eI Ed LA 3-5,000,000kip DINAZ 1G9 2 & 5
iZx-> T,

—/TINEDHLWAEZREICS IO DTNV IFE HIZUH TS, Kham K (40 %, M) 1EKOR
FITHOMNTWIRTTH > 7z, 7KHIE 3.6ha DILKIZIKHZFTE L T30, WEEROZIEIC X 0 F7{#7)177
TRUTWS, /KHEIEEICKEZ & 5N 57, HBEYE Y E0 a2 2 BMEYIE R > 7 Ok 20 858D
TW3EDD, ZOWAFDVES FELDHEBZENIES TENTERN, £z, KAEED Mailaa X (55
% B & 0.9ha DKHZFIHA L, 77 HUEOXARREZRZ T eNH 5, Kinld & T, FEBIFMEHT
BB DRI KD HBEY & BREYORBUC IR F TE RV, ThE THBAICIEMN L TE 3 F,
ZVZU. NUHTIUERIEADVENGET BIEETH S,

CTOXIIT, KRR, KREEE VD FBEEICBID ST, B LW R U TEBIA Z &S 5 it
wEHIUL, HEHNRICK D TRIHERTETINADDEVIHEETN TV S,

(4) HENE—TT 1 =3y FOER

CNEXT. T4 AIEBOMEHUKHR 255 & UTZDEIEFDLER E AL DIMISICDNTERLTE, C
NET, HAENDOT AR TRUKHUKRE, S&EHH . i RE - FH O BRI AR EROhL L B> TE T,
FHTIECKDIBA IS K 2 TR, AADMAE Ly KRB & 75 % T DVBURBAFRIC & 2 KA T 2 oK, K iR
DR, BF#AE EIC K> THRIT B2 —T7 7« — 3y bOHFHBDEEEL TE T, LAL. IAAD
M b2 20 T, TOXK S BREIC IEIEYIRET . NTFP SR BRANSEIDHZICEINS K5 iIck o Tz
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[BARNZ D | ICEATERAEEDN TIAZIRSTD ] NEBITLDDHZEDTH %, B LWEEGEHD RS
Niec Lld, EDOMFICERBINAZER TEHMEMHEA T LZ2EKRT %, X5 EZHELEWVFERICED
3BT AMOHENL—TT 1 —3 v MERRZRALIZEDTH S, KOBREICHDDETINAZZ S G
TRHMEH LTS TRVIHHENTTL 2% L, - TIAIR XS EDRENE X 5ICE>TW0D, THICKD,
CC 2 — 3FICBZWNADHFEN P RN ZEMN T RN R O6NS K5 IcEo T, IEWFERICIE, INAD
Drzotroic, IKEZRFEL TEFICHT 2 LTS5 X3 1CE25 08 Lk, o, e/ ofE
(e NERE DRSS 2 BIROHE 59, BUOWKABIRZ L LICHRZIL> TIED 5 Loz e iTh
NBZESCHRZDTRENNEEZLND,

HEN—DT41—R2IFDEL (FinER)

il
HO+ AR
PSR DEMe

KRE
i
*

WEIRAD WEIRAD
BUMEE oo AL

B3-kH

5. k& —T77 1 —2 v bDZAL

EEMEOZITEN, NOHENE—T 7 v —3% v FOBEELZ(E L DDH 5, FTBCTRBIEEE DV MY
KNMATBEIICEo7C &, MOTHBERERNEMELTWB T &REND, ThE THIEEFRICHE DTV
DM, k& UTHBWNADDIRWHHIC T 2 2Rt —T 70—y bHBEEET 2 X 5 IR 2D TRV
EEZEND, TG, 1TSS 2 B EYIARE 2 A EDINA DD IR L TR 5 X517
o720 5RO DIRCARH I BRI S5, BRETH D, SH%ENE L TOBREIEEI NS XS
ICEBDTE RN EEZBNS,

SE R

FEEPIERE. 1965, TRABXTTAADRNEAERE | MA(GahR [ > T8 W7 7 falERIPSUERs &
AT, M AR AR

AHBER. 1965, 78 ZUN—IT A A BT 2 HEEROMIE — | IAE5MR T > R I ii5e =i
DT RRERBSU LR AR AR, R L AR AR
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Summary

Market economy is rapidly widespread in Northern Laos. This research is aiming to clarify changes in
livelihood activities and functions of social safety net based on the long term research in paddy-based village
in Northern Laos. In a targeted Ay village, paddy cultivation, livestock raising, hunting and gathering was their
core livelihood activities. They were living almost self-sufficient way, and there is a wide household gap by rice
insufficiency. Households of rice surplus owned larger area compare to those of rice deficit. Therefore, deficit
households maintained their living through rice-surplus-relatives by asking for rice, borrowing and purchasing
paddies, and adopting a child. It can be called “Social Safety Net” . However, after the roads upgraded,
villagers started to engage in new livelihood activities such as cash crop production, NTFP gathering, and non
agricultural activities that can easily earn cash. In addition to the rice insufficiency, changes in livelihood
activities are creating a new gap in households economy by cash balance. Therefore, social safety net is also
changing.

(Footnotes)

"HEOBET 1 AIE 0.1 TS T B, 2004 4 8 AT 1 7t= 1250kip TH > 7=,
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HHRERIEB

SHARIWT VINNVEBIESTBEF A % 2. HFREARE (2004)
BT (REXFXFHRESRFHER)
{EREF—BR (S HERERIR P TR )

F—U—F 1 EFAR, THFADERIE, ECZERIE

A Preliminary Report of Glutinous rice at Luang Prabang, Lao PDR (2004)

Chiaki MUTO (United Graduate School of Agricultural Science, Gifu Univ.)
Yo-Ichiro SATO (Research Institute for Humanity and Nature)
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5

W7 27 ONBEICNIET % T4 A B K CZDOfEGHIEICIE, [ EF A 7LE5E | (Watabe 1967) &MEEH
28918, EFAREHERLTHIMATEMRRPEMLEINTOS. AHFIE T A ZTEBOEF A 1 ORI
KON Z G L, €T ROEFEOEBZHSMCT 2 L ZHINE T 5.

(Wt )

ARIEFEE, WEEEIC A AR, V7 22NV RBXUY R LAY A ROz FLICIUEE LTz A % 159 Rt
DIFEGREB XU DNA Mz BT ko7, FAREHIZSE WOEHRDOE) OFE, © WHOE) OHE,
IJ—RI=RAHVIE RADEF « TIVFMW), 7z /—)Usi EZFH~7Tz. DNA 7347 Tld ORF100 fisic
BlF%6 9 b pDREOERE, TFEETEANDOEZH, X 5IC 5 D0 SSREE TEEOMBIRINZ MM Z X7z,

MR U7z 159 R, S EBORVED (gl ) 13K 127 B, SEBDOH LD (1) 13531 R TH - 7=
— I gl BUIENHE Y ¥y R AR EORE THE L EZA BN TWVA. gl BIZ 7 =/ —)VIEKIGA!, ORF100 8
HCIERIFL (ND ADITIFIF—F LTz, + BUE T =/ — )V, ORF100 fifls ¢ /R OF (D D 1iciZiF—8 L 7=
TOT s, SEMAUIMENIHAN A VT 0 1 - Py R AHETH ST b ol

SSR f##fT CTld 5 ¥ — A —ZHVTHEOBENZRREZFHME L. 2O e, TFADETF A L SSR
IS OV TEWVIEBENSRIEE RO L EZ 5Nz, £ SSRIEIE T ORI EE THEEIFRKES LI LT
WA DS b ofe. SRIEEICEFEEFENDOZMZELAMNIGHEL TV PETH 5.

(> 7)) v 7]

2004 FE 11 H 1 H~16 HICREFART 4 TV F ¥ VIRV A XA - TRFZEDDA VAL 2 —BXUY
VI G o, TOHBTIEEE UTOKEMEZB 2> TED, FHIBEROOILT > 7OV IR &
BRZ SRz b DOMMEZIETE . 5%, NS BIFMRICIMA T TETH 5.

(#=]

BT A AAIEET OHLEBICAIET 5 T A AANRBAETE, AXBEFAKZHEBLTED (K 1)1), BET
EZ L OEFERBENFIE N TS, ZOHET KROEFRLPLHEZIARNBICITHE LI EEZEZ 5N 5.
T A AEADNBUEARLTE TH > 1272 1960 FRDIETBIC X B SLBRINZHIZELIR, RA2NEWFRERMEENT
Wiahozhy, 1990 FRICADIERSIC K > THMTORENHIE Nz 2). BIETRIERES Z28E0HIC, Lao
Ministry of Agriculture and Forestry (MAF) % International Rice Research Institute (IRRI)3) 7 &, T4 AHNND
WIEEIC & - TEEER & LTO T4 AENORSE: R & CE AR O IS RETEIINEAIITDNS K5I
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o TWa. LA LAEMNS DNA LNV TOMPBEIGREHE D IRENTHE.
AHTEE T A ZAPEDETF A F ORI D BRI 2RI L, EF A R OREREFOER, Rkt
EOBDZIALMCT BT LZHNE TS,

1. WHERE R

L1 MRB KU

AFFRONGR LT 2 T4 A, VT VSN VIREBXUTY LAY ARz L e LIREEB T R-> T
5. @, —ERTHMEMEINTED, 20E XTI 20 L EDA ADHENS.

RESEZIZIL 7 > 7 SONVIRD T — IR 17 MAEFFIL, 4 3AREE M 96 RMAIE LTz, & SICE R SZRIAA
DNNBFRFENS, V7 N VREXUTY LAY ARTIE L 70 Rz 0 L TWiciiniz, REEI,
N5 166 R[HFED S BN T &EDH 2 159 Rz FEBK AR EHO/KHTHE L, BEMES KT DNA
MzBiEoTz.

A

SE WOXHDE) O, & WEHOE) OHE, BXUXKKOEEELE.

vk d—RI—FRH) BORNCEOMADEF « YIVFHEHE L. EHIHDT =/ — VRIS
Nz, WZE15%7 = /—)Wc 2 HEIRIEL, A LOEDR—1, BaF/idgtucZtds 03 +al e %
siliz. —HdY vy Rohic2L, +REA VT hcEZlHENS.

DNA 734t

BRMOLEEENS T =/ —)ViETDNA 2 U, #7514~ —7Z T PCR ISR L7z, 1#4iE L7z DNA Wik
& 1.5% 7 A —AT)VERIE 8% R T 7V ILT I RV TESKEIL, TFF U LT7axA FTRAELZD
BN 2 I L TRIS Lz, aid ko 3HEIC DWW TH I Ao k.

F R MAD ORF100 FHIKIC 51T % 69bp DRKKDEFZFINTZ. TNETOMHAT, REDEZNEDHY ¥
R, REDHZEDNA VT 4 HICHETEZT ehbho T3 4).

EFBIEFIET IV—AGREDN T EZHBIZETTHS. VILFRONILIET I n—Xe7IuxXTFUhb
5%, CTOBGETNICERDEEZ T I n—AaMEEEMAT DN S L EFHRAICERS. EF A2 TRE
FBETHES 2 7YV 1 23bp DEENMELZTHEL, ThREFHEOEKEVDN TS, ThETIS, TO
23bp DEMELNDEFUSIHEINT 2 EFHEEWMEIEROD > ThiaWed, TF A XORFIE TN TH2 &
ZABNTWVAS. ZITAMRICENWTEETEInFREE 2 7Y VicElF 5, 23bp DEEOHIEZHNT.
E5HIC 5 DD SSR (Simple Sequence Repeat) EIx M, RM 1, RM3, RM11, RM13, RM224 IZ DWW TEIE
MZERIEZ Nz, 25 5 DD —H—ETNE TOMIED S A XRGMETEZ R EZ/RT T b h> T
% 5). BENTINY FIRZ—=2727 LIVDEWE LTl L, 22 L7z, &7 LIVICE bp OFENED
MBI @, b, ¢« « « AT 7. ABHTHIOMZE (SR 5) EXHIT %728, REFEDT LIVATIET VT
7w Ml ] 2D THERRLE.

1.2 BB K 0%

3t U7z 150 Rgirh, SEDOBVED (gl ) 134 127 B, SEOHZED (+H) 13531 ZHTH- 1.
—fRIC gl MIEBH D v R HICHFEDIFE TH % L EX BN TV 3.

R L2 HOR T, 052 EDERENEN 5T

I— RFI— RAHVBRC K BMADETF « 7LFIHFITIR, EF 1335%#, VLT 21 " TH -7z AR
Dizth 5 ZHEDHBITE B o7z, EreT— RI— KAV RKIGOER & T F—IE TEEND 23bp DEEOA I
—H LTz,

WOT =/ —VRIETIE, BRIGH (-8 MY 124 R, RIGH B 7827 RiCH - 7.

SEOHEME, 7 x /— VSR, ORF100 O RIS 159 R 153 RET L, 6 RHT B LN - T
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TOT ehn, SEMHA UM A VT 12 A, Py R AMTHABZDEE TWEEDORH ST ehbh
> 7z,

YT TREDA VR 2 —Ic KB LR ENIRERE 146 =T ﬂﬁm,%uf%ot INEAVT 47 .
Vv RZAINCHTHDB &, BERTIEY ¥y R2A 130 Rk, 127« 4 19 FRK, KFETIEY ¥ K= 3 R,
AT 410 R/MTHoTz. (E1)

SSR#ATTIE RM1 TWX 7 7 LJb, RM3 Tid 10 7 L)L, RM11 Tk 7 7 L)L, RM13 TlE 6 77 L)L, RM224
Tl 4 7 LVt ngz. (&2)

EDSSREHICBNT S, KBEERTEZS 7 LV R lHuhH 5N, FICRMI3 Tlda, b, ¢ 7L
WERTEDIFTRTERT, { 7LV ERTEDIEIXRTOKETH-Tz. d, e 7 LIVidiK - BERa /5 TH
bNni-. (E3)

R & o Lhig

RMI D', g’ 7LIVE 2 DONDZ A )V—IEDFEDA 2T ¢ KRGk 13 REICHRHAETHD, Thb 13 5%
FEITANT, RM224 Tidd’ 7 WibZzRUTz (£4). TFHEETF2HRER 2 A IV—EOMEDN 0.61 Tivd Eh
o7z (#£5).

DX SSRBIZTOHIEN MG RETHEAND 5 Lhbhofz. TOT b, FIHHEY)ORIFRIERE
ZELT BTOIIIRIBEDNEREEZRT HEMRETHEEEAENS.

HA « HE S & DL

TR 2RISR E L. BIENZREIEORHEZidATe. FEIEF 2R LGB BN 2R ORI 2 BRI
BRIETER T ENTEZ/INTA—=2—TH%. BN EWVZE, ZERREDGNENVZS.

T4 A OLER OB T 2RE (H) 12 0.57 THO, HEKRFEDERMEOER (H=0.61(1n=90)) &
XU S OERME (H=0.58(n=55)) LFMETH->7z (K2). £z, HADIERGEO PRS2k
J& (H=0.28(n=40)) Z KMEIC L[> Tz, SR LZRMIETA X - V7 0INVRBRXUTY FLY AIRE
WIOIRNHIIEDN SREIN2EDTHS. TNHDTEND, THADA RIEWVBEENEHEZRFDOEEZD
na.

HER L 72RO ICiE RM224 I B0 TAT N 2 REBR O o T Fie, 42T ¢ HEME Vv R M
7 LIVBERRIGENDHALNE EDDHED T LiLzZ {fioTWe GR6). A RIIEH HETdH 2 Hiibhid
T5LEHD. MEZERELHTIE—DORMICERBENIEREEINTED, ARH LT VREETH
%. SEIFERRE T T2 TIRA VT 0 /1« Vv R ARRME THRREN R E T2 EEZEN5.
Ishikawa et al. IC X % LT A ZDIERFHE T, 7A VYA LOBETRIOSA VT oYy RZAHDH
SRAHED R X Nz, F 7z Yamanaka et al. DWFE TIESTEE wx B FEEZHOBFRN S, A ADEF A X (
EFMIERER) Y RS A VT4 ANOBIETFBAICK D T b otz. AWRIEINS DR E
B CRCY it Aoy a
AMBRORGEELIZ 012 THA X < VT VSN VIRBIUY LAY A BOMI T, 3 EAEMPHEREMEThED
RMLGEDSERHEL T EZALNS. £ OMBOA X DOBIEMZERIEE S R ENTEW D, Z
OBEAZHEEFEE SN2 E L TRRFENTO 2 DI Tida<, BIRKZMIC X > THREMICRF SN T
2LEZHNS.
SHEFICEFBIEFENDOESRZ EHNCHEL TWL FETH S

2.9 VTS

2004 % 11 H1 H~ 16 HIKWEFART s 0 F v VIRV A Z_—HTREEZEFDOA V2 a—BIUY
TV G R0l COHIKTIREE L TUKAREZBS T R->TE0, SEBERIODILT >NV IR &1
oMz e DMEZIETE /2. 5%, TNHEWIEMRICIIZA TV FPETH 5.
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1 EF 1 xFKE5E  (Watabe 1967)

X2 BLEARIOBREM (FHAN)
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1 AT Vv RZARE #£2 FAAPEHEB I OCTE- -GS HAOFEREFED
— 7 LIV L ST SR (H
S T TR i B VIEIE T2 ( )'
R 130 19 146 BETE __ TULER
JKFg 3 10 13 AR FE FHFEE HX
H) 159 RMT1 7 6 6 4
() RM3 10 5 2
RM11 7 - - -
RM13 6 - - -
RM224 4 6 4 2
H 0.57 0.61 0.58 0.27
£3  RM3ICTBITBKEG - BeftR 7 LIVERE
a c d e f
FEFE 0.63 0.16 0.08 0.04 0.08 0
JKFE 0 0 0.23 0.15 0.62
RM1 RM224
ka n a’ b’ c’ d e’ f g a’ b’ c d
24K 158 0.15 0.38 0.14 0.27 0.04 0.02 0.01 0.78 0.02 0.09 0.11
PN 82 0.15 0.38 0.11 0.34 0.02 0 0 0.83 0 0.11 0.06
Sz 25 0 0.48 0.24 0.28 0 0 0 0.88 0 0.12 0
2L )L— 13 0.15 0 0.08 0.15 0.31 0.23 0.08 0.31 0 0 0.69
BAE L 10 0.30 0.40 0 0.30 0 0 0 0.80 0.20 0 0
B = 3 0 0.67 0 0.33 0 0 0 0.67 0 0.33 0
N 24 0.25 0.46 0.25 0.04 0 0 0 0.79 0.04 0.04 0.13
#£5 REARHEER P E2RE
n H
21K 158 0.57
Hils 82 0.50
2N 25 0.41
BAI)L— 13 0.68
BAE L 10 0.45
T 3 0.36
<R 24 0.51
#£6 RMIIRMI3 DA YT 4K« V¥ RZARIT LIV
RM11
a’ b’ d’ e f g
CxiR=h 0.42 0.01 0.54 0.02 0.01 0.01 0
AT4h 0.11 0 0.07 0 0.36 0.25 0.21
RM13
a’ b’ d e’ f
D2 ] Ny 3| 0.71 0.18 0.00 0.01 0.10 0.01
AT4h 0.00 0.00 0.43 0.29 0.04 0.25
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Analysis of the spatial patterns of land use in the mountainous Northern Laos
using remote sensing data — A case study in the watershed of Phak-river -

*R. Yasuda', S. Tomita’, E. Nawata’, Y.Kono’
('Fac. Agric. Kyoto, Univ., ’CSEAS, Kyoto Univ., Grad. Sch. Agric., Kyoto Univ.)

Keywords: Landuse, Remotesensing, Shifting cultivation

Research period and sites: 7-17 Nov, 2004, Namo district Oudomxai province, Laos

5

1971 45, 1993 4E, 1997 FEOH R M52 VT8 7 IFRF I Z FH5IC A Z AL O 1M A R 72 £ 42
U7zo 1971 05 1997 FEDHARNC KM EDMEA TO e D BRI DI MNE B BN ian o Tz, THUE, s,
B EICF U & S A TH > —/5 T EHUS BT ZHHIIRNZ. 1971 55 1993 FEDRNITV -T2 A
winL., Zo0®%KPI 3 W03 HNH SN,

EHART, (KR & B I ANODRZICHEIN L Tz, Ko T EHINC T2 1971 0 5 1993 4ED R D
AL RIS A CREBAN T E RV, TORHX, BMOEEZ THARMNIRLE TH /27255 L FHX
N3, ZOUELDIEHNOATITONIEELETETH D KREZH D TeDITHIBMTONIZC LT DR
HAIC B A DML K U 72 2K T b % ATREMED BV,

1. ¥5

W7 D7 KRERIC B 2 RHHE OB DR KEZER L LT, AMEINC X 2t R, 1
R DIIBEIC K B BRI B EYIARIE DIERD BT 5N 5 T EMZ W Mats et al, 2001), TH RICHBNT
t, FAUCHERICK > T, FHRHEBEORDPHEMHEA TS EnbN T3 (dbFf. 2003), FHCILHETH %
JEEH T, RIVERIBE DN EDANCEINZRINT E Y, SAADPTHLIPDEETH S LG EN
TW% (Gopal, 1998), AMFFELHIML T2 BIEZEET 20 ENH D OO 2P d 7
DEMZ R LN U T0 D L5, R, IR #E 9 2 BEMIRHE . IRBIIR O REEIC & - TS
DR N ELDP LB E. HFROBDZIH EWbN TS, TOXSEHIIE—HaH DWW, £l
R BRI HRN R ERZER L TRV, COMBTIE, . Ha, REORNILE EXaRL# iz 5
THY ., HEDOHRMKIFDIDDANIEMZ T TH B LI3E RIS W,

COWETIE, FHRIEZHRE L, 1960 FREB NS DY E— kb v Flifge v T LR H 0%
A5 Uy A e OBtk LD 32— > OB 75 22K & 28R Ot 2N R B 2 5%
ERCE

2. AR & AT

177




2004 FEEEREHR T OY 1 7 M REH

2004 11 H 7 HA S 17 HOMM, Pak JINEG R Z S RUCHTHE 217> Tz, FHEHUINICOIE T 5 Ay A (
AR R 5 v 2. BREKY 700-800m). Huay Lak & (JEAERNE 5 A1 L. &) 800-900m) %2 %t 51 [ Z HL D 3
BZITo7 (K1). MiFEETIKEPMEERTT> TOANTH D, HBEIFMBHEZ BT TR TH S,
2004 ED Ay M O#EHE, HHEC: 126 35, AT : 697 A, 2 hHif : 2312ha, {£#M © 949ha, 7K
FEHK D 681ha, FRAHRK 1 247.5ha, ZEHbK @ 2.5ha, (#HLAK : 10ha, “EpEMK @ 247.5ha, /KH @ 283.67ha, D
fth:35.75ha TH %, 2003 FEDOFKHEFHUE, /K- 35088, 15086, 7 & : 192 54, K& : 5887 Wi T
Holze TOMIE. 3-4 HARHTIC 4 FKIEDBIAED Ponsaly U Bunnua Aih S5B{E L T &7z, HuayLak RO ACIE.
2004 - 11 HEE 183 N B9 %, 291 ) TH 5, TONDALIZLEHCEIELIEATOEDN, 240D
FEBEM Tz 1951 FEICBUEDBZANCE D {EA, 1952 I, HBRREEOKRBEMZ BV TIPS TE S <
5 W OHIPH TR ORI 5N 72h, 2001 FICBUFIC X > T HIX 3 X M OBEFRDRE LTz, Faid ok
308, & 458, RKEF (ZU MY, YFAVFav, Tl 1 200 EHFEFEETN TV,

Fio. NLHEZEROFHOEEITS 28I, GPS ZHWT, IR R ONE ZFlik LTz,

Dudomeal provinse

2

1. FRAH

3. EHGfRT - LB DS

Corona (2% ; 19714 3 A 30 H). Jers-1 (#Em4 ; 19934 2 A 7 H). MekongGIS @ Spot-3 (73
YruaRT v ZEHR 1997 E5 H 6 H) ZHWT, 1971 4F, 1993 4F, 1997 D+ HFIHKZER L 7z,
K7z, fEFTICIE MekongGIS ICE XN TV 5 DEM & 7z, HHIFIHIX 5 & LT, Deep forest. Open forest,
Bush. Upland field. Paddy @ 5 D& L7z, LHIFIHKIEROFIHIZLLTOED TH 5, (EIZMEFETR
I EATS e, HHRI XN R R % 30m X 30m OfRIEICEE L CTIER Lz, V7 Mi& ESRI #:0 Arc
View & ZDILY AT 3 2 TdH% Image Analysis ZH\ 7z, Ay #f. Huay Lak NERADO HHIFIHIE, 0%
NOHEEZ L & UT R 3km FINZ RIS 2B 55Tz,
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< - HIER F X R D FE >

1 Mekong GIS HICEE N TW /2 Spot-3 ZHEHEIC, Image Analysis DALY HIEZFIH L TENZN DM
BOHIEZTT> 2,

2 Corona. Spot-3 (&, #fifim LAz TWTZNTNDOEBGZ 16 7T XI5 HI L 71%. Deep forest,
Open forest, Bush, #ftiod 4 75 ZICHETH I NV — bl o72, 7 IV—T1thk, M TURER
MrztT- 72

Jers-11&. GPS T —&2%Z ¥ 7 xF v —L LT, &hiliDZ 5% % T Deep forest, Open forest,
Bush., #HUC/HEI LTz, HMBTFEICDODVTIE, 2—7V v FEREHRE. <D/ CARRERNE, &
TEZ R USR], RICENRGEIETSH 5 LW LIz, ®REzZ Wi, 8k, BHIETET
BEfRAT 217> 72,

3 Image Analysis O EDZEAL / Lz W T, BHIOEMAERIC K > TBHIL T EH E 5 D
ExRATo T BEIDRM ST DON 5. 1999 D EMGE DN EEE VT, HEEK, WIZFRE.,
Paddy Z[FIE L7z, TNLNDERD EBENIDH > 7 D% Upland field I8 L 7z,

4. FEREEE
73 7 SR 0D - iR A2

Deep forest A% 1971 45 1997 4EICMT T 32.2% kD LT3 E DD, Deep forest & Open forest Z &4
VRO EHRIE, 1971 41T 84.3%, 1993 £FIC 81.5%. 1997 4 81.6% Tdh D KEHZLIZ A > 7GR 1),
7z, 1971 05 1993 4T T Deep forest DA & Open forest DIEMMAA LNz, ThEDT M5,
Deep forest A U Open forest ML T2 &0 5 MO BENZZ(IEH 20, HMRERERED LTk
WZ EMDM 5Tz, R, Bush, Upland field. Paddy Z#HEHIE LT, BHEMEROZ 242 & B
X 197 14EDN S 1993 TN TH MM U Tz & 1993 LRI (L L TWhiah o Tz, L ED T &5,
1971 00 5 1993 AF DA EHIBLARDHED B NN D > 7o T E AR EN S,

RN TR, BRI OZ(EOIBGENA SN (K12), JLAT 1971 £ 5 1997 I T THAED ]

£ 1. 7%y Z IR0 1 1|

1971 4 1993 £ 1997 &

THARRS mw sEE @R SAE 0 EE 0 55%
(ha) ) (ha) ) (ha) ®)

Deep forest 20283.21 52.2 15459.66 39.7 13742.01 35.3

Open forest 12489.3 321 16241.85 418 17996.31 46.3

Bush 3595.14 9.2 5413.86 13.9 4915.71 12.6
Upland field 1626.21 42 678.06 1.8 1098.72 2.8
Paddy 890.01 23 1106.28 28 1146.42 3.0

LTV BDICH L, b Tld Deep forest DD HILD, 7z, 1971 FEICHIIIT LAY > TV % Deep forest 1.
BEBRTEES T M Z LD DI DIk U, LB TREHE-IDIEAD A S NS, LLED K 5 IRz 7 22 510
BT oMiE LT, BFa NCOEHRMNES > 7orlfetk, Tk EOHRRBENAERNEZ 5N%, L
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L. BRI ZHI- 2 B 7z0Ic, STz T
NS % o

Dense forest DjgA &3, PHEAIOEZCHNDH T, &
T 20%., RHITIE 10% D5 15%THD (K3), D
F0., EARE. BROKAKCHIDET, S TE <.
KTV, 7272 L. Dense forest Dk 4r. Open forest
MEEMML TW2 DT, HAmEIE, KO R R D+
WAL TWS T EZBRWT, OME TR 1971 £ 5
1997 D 26 FMTIEF LA LZLL TVAEY, £oT, C
D 26 FMO TR, @, K& & IS ARRO bk
{tTdH %, F£7z. Bush & Crop field (Upland field) Z7E
THHMERLE 95 & BHEHERNIE, S cidiz e A L2k
LTWiaw, UL, KHTIX, 1971 & 1993 F DR
ICHERIOFRZIC DD 53 Bush DN L L Z DD Uiz,

DR

<UKH> JKHEREEE 2R TIThbh TWa, HIEREED
TN TVBKANZ WV, KEIZEADRRE T, B S
MTAEENILEAETH S, 1980 FRICiE. BEDE
b TNz, TORHY, FranfOE A, B
REZA SN oz, T OHBAIBIGHERE S N
Sfe M, EEMREMET L, KRN 572, #1104
BICITBUFA BEIE LTz, KERBIEIC B B1E AL > & —
R 2R Uz A RETERMNHE L B RN TN T
Vo (PR, HESEORMCEREN TS, U
L7okiE, BAFIEBARBEORRM & LTHRES 213 &
M, B AOETEULED ENE 2 ERRFEENS
TEBZL,

<BEM>  BEMIE 1980 fEARIC DAFTD Tz, 1980 (AL
WKHARBIEIC N UTREDEREMTDILK AR ENEE T -
iz, BRIGIKHZITV, Y750 5 EIAOHEMZ YD
BN THEMZTT > 72 C DIRTLZIEBED /KR T E FRET
Hol,

<EMEY > Ay N CIRERBEA REMEY DR TN TV
%, PUETOVIFEVHEEEEINTED, 1994 FEh5
BHGE LIRS 7z, 2000 FEISNA Ty R oEOavhy
BATN, RESCEFERZDIGE Nz, Y b F i,
1960 £ SEEEEIN TV D, TEOTENEXEZ S
STERTEZE ST, AU 2000 FEh SMRFehHE
Fol, Y hUFEREEE byEna BECBT B17E( .
ALY R—%F21TR Ui, £z, 1980 4ERICHE—IT
TR EINTHDEIE., ==y, ZvxF, xFnl
78 D IRD T R TIEIE 2 < 750,

< NTFPs > HFEIHEMHDEMNICHBINAT & U THEED NTFPs 2 4%, k7¢ L TuW /2, Mak Neng, Puak
Muak. Ya Bairai. Puak Bon. Mai Ketsana. Mai Jon Horm %% Eh3% %, 5D NTFPs &5 4 ZAADFE AN

2. Xy 7 R 0D £ R
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2004 BT TR Y 2 7 MR

%

100%

80%

60%

40%

20%

100%

&3

40%

20%

B Paddy field

O Crop field

O Bush

B Open forest

O Dense forest

!
]

0%

1971 1993 1997

2ER

1971 1993 1997

RIER

3. i AR I T DR & R

L. Bt Khuwang RO 5w 7250 EiF,
2| 5 (BMutuen) Z%Zif#Z. Sanyorn X T
S,

IR AR
A

1971 /0 5 1993 £ A 1F T Deep forest
M K1 47.2% 3> L. Open forest 2% # 3.2 £i%
ICHILTHY. TORMICHHIOIERAEE S >
feEZ6N%, A0 1980 FFRIC£ L, #
DA LIz LS EHaH LNz (K4),
C OEFIE, FEaDERE THEMICALETH
S1212A 5 ETRENDM, BEDEMILDOF
BT, TOMEICHHEM DN ENERT
H B ATHEMEDN RV JEAETIE. Deep forest O
HAERICEZDZIEHZE DD, Open forest
DEARIFIFIE—ETH 5. 7z, Deep forest
& Open forest Z &b H/zHifEE . 1993 4EIC
) 67.6%. 1997 fEIC 73.7% L K& 57375 <.
HMERIEZ(E L TR, o oK mifEE.
1971 5 1997 FDOMICIFE A EHEIML T
VR,

A O LRI ZEA (HuayLak £)
A SETSE)

#2 BAy OKEWELY FUFE - MU' w 3 NI 2 EREERY

fi23) LS BFEA
JKEBFEE Hi 58
HiEZ 6 A
FRE 7~8 A(1~2[a)
g Fe 10~11 A
YhoFEFKE 32 4 A
KAN 58
HEZ 1T 5~6 A
IR 1~3 A
FoEOOLHE iR 2~3 A
KAN 48
HEZ AT 58
FREE 6~8 A
I 9~10 A
140
120 .
100
103
& 80 r
60 67
40
20 |
0 . . . . '
1960s 1970s 1980s 1990s 2004
FHK

4. Ay AN R OHER
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#3. Ay MEZOLHF] A

1971 & 1993 & 1997 &

THFAX S e HHE miE SHE miE HHE
(ha) (%) (ha) (%) (ha) (%)

Deep forest 2044.26 72.2 1079.28 38.1 1208.25 421

Open forest 264.78 9.4 835.11 29.5 876.33 31.0
Bush 84.42 3.0 451.44 15.9 256.41 9.1

Upland field 43.74 15 15.12 0.5 27.27 1.0
Paddy 393.75 13.9 450 15.9 462.69 16.3

<BEH> PR ED S 2T TN TE O SRR D SIES 1 X TORPHIC T L TV 5,
2004 FICHH E NP REE 11.3ha 2 5D %, i< OFREHH OPEMERIE 0.3-1.0ha T, —HiTH 72D
DO EAEIEA 0.73ha TH % (B EHD 5, 1halc#) 60kg #ifid 5 & LTatHE L), 7272 L. &I
10 D5 B 9 MHIZKHBFHFI L TV 5, MIEMEA. HRRIHNOFTH L&D fERIER T A LHIN S J718)
B e OHFEMEETITDNS . FEAREICHS T 21EEMNZEL 4 1R L., byERaYRIY Y hYFE,
FwhtA, BARX, YavH, 2= FavV, FUATY NP LFREREEMEL TV, FERRE
ERMBEDETRKE VIVFRKPBEEEEN TV S, FHEE L TR 201 1 MDA T, JERPOREHAL Bk
BENIMEA L TRV, KRB 1980 FERE Tl 20-30 /27D L, BIETIE 8FD LT ANE L,
HHFHETOLRMAT 6 . mET 13HL o7, MATBIGEME UTEDRS THRORZHATES, H71l)
RG> TelifizZ e E UTIRET %, KROIEIZ, K 2t/ha TEDHZELIZHWVWA, %A T, 3t/ha TH
LSRRI

<IKH>  BUHEKHEREZTT> TV 2 I 16 T TH 5, 1960 FRICIE 4 D ADKHEEZTT> TV
Tei. ZORUIEALEIMLU TV, IKHIZEED SHEA 1 K £ TOFPHIC ML TV aD, HIRFEEATH
NTWBH, KHEZFHF LTV 2HREMIA 9 D 5 5 2 A 2004 FEKD 51T FICHHET & A > 7z,
IKEEANFTE T, HUSHEEBRLIEDIEALIZD T EAE WD, BASHHT 2T N2V, HE I O/KH
[fifEld 0.5-1.5ha T, —1H#H 72 D OVFIHAIZH 0.97ha TH B, FREIFEHATIrbN, FREEIT> T
B KHERGEIC B BAERR 2 K 4 IR Ulce JKHETE B & ARk, AERRPOR A, BREANIFH LT
Vo TERMFEDET RE TIVFRPBEENTH D, IEIE 1950 FRICIZHK) 1t/ha 725 7o ABITEEHKT 2t/ha T
HBo FMADFEICLS &, TONEINIAEMEZZE L2 LICX 2D TH D, REOENEIMTON

RIEH

or # 4. HuayLak MO L A ERFEC 3T 2 E 72 e
40 t
35 | 39
0 | B e B 4
25 - TR BiF. kAN 2 8
25 26

20 A 58
15 F 20
" BRE 5~11 A(2~4[8)
5 | IniE 1A

1 1 1 1 1 7KE3*E1’E *#E 5~6H

1960s 1970s 1980s 1990s 2004 HiEz 78
K IR 1 8

5. HuayLak #H28) 5 FIREOHER
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# 5. HuayLak A CHFEHICEREE S N TV 5 NTFPs

& RERBRIA S ERERI5 P REREH HHEH w%

Mak Nen 1979 RO, ZRH SENLE 10 ALEEY
Puak Muak 1998 RO 2K SFELE 8 LAV HRERDE
Puak Bon 2002 F2JA¥ 20-30 & 9
Ya Bairai 2002 # 8&ELE 8
Het Moot 2003 peip b 9 */an—i&
Het Deang 2003 # 9 X/an—&
Dok Duai 2002 KiDDFH 0

Mak Kha 1979 RO, ZRM SEMUE 0

T &R,

< NTFPs > HZIHBEHOIEMC, HE L2 M THBIATE & UTHEEO NTFPs ZER &, IkFe L T\,
WG FICEE SN TV S NTFPS IC DWW TR S ICE L iz, RHOMHEUX, MEREZTT- 72 10 O T,
%D NTFPs Zf4E L Tt % 7R 9, Dok Duai & Mak Kha ICEH L Cld. A CEREL T3 NTFPs Tldd
E00, AEMHOPICIIFEL TV A1 I ah > /o, FAMA TIE. 2004 I FHH) 1,250,000kip
D4 7% NTFPs DRGETHE TV, FEAEDNTFPs WEEICK > TRELR CHIEDTH B, TNHD
NTEFPs (Zi Rt O ENICHGEE NS,

<FKE> MADFHRCE B &, TUVIIRRISHD D RT V> TWiEl, AAF 2y, TRIGFBHONERT
BB, FRISHIZIEATZHEEHEMN. FEALEDEEEILOMETH S, AL F a7 NIOKL, 7
2, ZTJ MY, YFAVFav, Teib, A REIHNATHONT VS, AAF2TRT ZIIROBERELEEDMH
ANz L, FLESRBEENRBEICRZBICTEH NS T EHEZL,

M

HuayLak #f 2 .0 5% 3km AN DO B AER O LHFIH 22K 6 IR Lz, 1971 4EA 5 1993 T T,
Deep forest 7% 34.7%. Open forest 2% 15.1% &> L TH D, Deep forest & Open forest Z & H R 7ML
#126.1% AL TW5a, LA L 1993 M5 1997 FFITHh T T, Deep forest & Open forest 8% NZ 114
26.2%., #29.1% ML TW\W3,

1971 FRICE 2RI S B EIENH 6.1% 72> 7z #Fil (Bush, Upland field, Paddy) A%, 1993 fEiCid2kD
#130.7% £ THML Tz, 1975 FICBFOMBICEK D Jomsan K 5BE) & & 5Nz Afz b5H, Huaylak
K9 Qi< I Wangween R 250 LTz, ZORE, HMZYI0 Wz &, BHEERROEIMCHF G Lt

% 6. Huaylak £+ o - Hufi F
miE HHE miE HHE miE HHE
(ha) %) (ha) %) (ha) %)

Deep forest 1496.7 52.9 977.31 34.5 1233.09 43.6
Open forest 1160.37 41.0 984.96 34.8 1271.97 449
Bush 106.56 3.8 755.37 26.7 222.93 7.9
Upland field 66.69 2.3 100.71 3.6 83.61 29
Paddy 0.72 0.0 12.69 0.4 19.44 0.7
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DEEZENS,

1990 FEALARE, R OMHEEML THW2DICEH 5 (K 7), 1993 05 2002 FICMT T, FHEH
HREDED L T0D, BEWDHFHEDNSIE, 7F UORIEARIAZZD, KER OB MEZZE Lz Llic kD
HZLHEAS 72 D OINEMEIN LS e > T d, TNHARHEREROFEMNTZE L TO 2 EENEDH %,
FIOKHIZBL T, EED IO AN SHBEOEMAAR SN, HEHD FHE THhh > T/ KHRBIEEF IO
mé., #ERMD—E LT,

5. ¥&v

1971 4F, 1993 4£, 1997 FEOHE R EGZ VT 8w 7 ) ITEFHNZ SHHIC Z A ZLE O TR 2 7 72 5 5%
U7zo 1971 ED S 1997 FOHMIC, “IMEDHEA TV D, HRHEREO NI A S NEh> Tz, Thid,
i, (e BICRIC & S R CH > Tz, —H T BRI, 1971 DS 1993 4EDRICWV - T2 AL .
ZD®BADT B NS HEDA LN, TOMEHEIIEHOATHLN, S TEASNED > Tz,

AT, (IR & SIS AR ZICEEIIL Tz, Ko T KNS H T S 1971 £ 5 1993 DR O #
AL RIS, ACEITIEEHANTE RV, TORHIX, FMOEEZ THAMNIRLE TH /T W FHI N
%o ZOUVEDIMEHF DA TITONIEHEEMIETH D . KREDOTDITHMMN TN T &N DRHHICHE
TR ADMIAR U T2 BRI C 3 2 ATREPEDS E O,

Kk, @A 59, FOMHEEDEIML TOEH, 1993 A 5 1997 [FIC 3 THHEERIA IR
DU Tz, BIGTREOE A RIS O LRI K 0 INEDEIN LTz ATREED D 5 .

23y Z NIRRT, BRI OZ kI 2 MR B AR DNz, Bl E LT, RFNR A OEHRD T
S feATREME. THUR EOHARERENGRERDNEZ 5N5, LU, HiERHIAZHIZZ 57201, S%iREZR
T T REDH S,

ZE R -

Abstract:

The land-use of Phak river watershed in northern Laos was examined through satellite images of 1971, 1993,
and 1997. The area of open forest has expanded in 1997 compared to those in 1971, however, decrease
in forest area was not observed. It was the same tendency both in upland and lowland. On the other hand,
cultivated area in lowland first expanded during 1971 to 1993, then tended to decrease after.

The population was gradually increased both in upland and lowland villages. Thus expansion of cultivated
land from 1971 to 1993 cannot be explained by population increase. It is thought to be a socially unstable
period right after the revolution. One of the factors for the expansion of the cultivated area is the agricultural

collectivization held only in lowland, which lead to slush and burn to supplement rice shortage.
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k- REUB

M6 RtEAEtE ) fEMICGHT
Bl g (BEXENER - BETH (BRREXFRSHREFNE)

F—U— R DAY, AREZER | AT EEE S
A - Y 2004 4E8 H 21 — 26 H + U FLAY ARSI —E—H< A F— XA K

Plant uses mapping in a village of northern Laos:
an eco-historical approach for allocation and process

Satoshi YOKOYAMA (Kumamoto University), Yukino OCHIAI (Kagoshima University)

Keywords: useful plants, ecological zone, everyday life, border trade
Research Period and Research Site: August 21 to 26, 2004, Mai Naatao village, Namo District, Oudomxai
Province of Lao PDR

1. IL®IC

FA ZALELA T, HBERDSE FETXEAAMEY Z2RED 2 VI3RS L, AEEGRICERL T2 988
Nbb. COXI>HAMYICERL, #il (Yokoyama2004) &, T4 ZAGEILEREROBESIAD, £
FIEME 279 2 NTFPICKESKIF L TWB T & Z24Ehi L, Z£h 5 NTFP OFRENE IR L T2 MM H AN
5, FHAZXMBKEBREHNZRIZL TR EEZHSMCLTER. —7, &8, XA —2rny Tkrh
IS, 2YUR—(EIX), &A1, TARKRET, TOMEDHME, Billk &zt L TEl (%4 2002,
2003a, 2003b). 724, MLOWMATIE, &oEXSMEANCK > TRAENSMEMbNTED, FRD
HEMCHIE LU 26 HEMIERSIc I Niah oz, i, EAEOHE1E, AHEMOLEEZZEME LT
L, EEHOERENZM & ARG OBIRIC £ THARAATZHIEIZ L Tz,

ZTT, APFETE, ThERTOMHTRI TV, dabbRILIENRE T IMYDRD, EEI3%2EM
Bl I B9 2 A 2 A ELC A, & S ICREYIRIH ORRRFN A L 72 EEFICANGD S, [THHYIAEIN] %
ERS 5 C L2 HIMICEIT 2 2 & & Ui, THAMYINEIIX ] L&, H2HE TSNP DO0NT,
ZOFHIERE (AZIHE D, e S (dk, 78R, AmA), EEmoRt GRMR, B, e,
FIENZHERR, HUCOMD ST, HED2EDERNRE L, ZORMYDRIEELD L O X S ixA:HemzE
BN SR56NZ0OhE, —HOMKELTEZS LT2LDTHS. kD, HREEOERD, £&HI
OHER AR Z EO XS I L TV 2O ZEAICHET 2 2 LM TE28DEHEZHN5.

DL HEEROE L, 20048 H 21 5 26 HIZMI T, v RLAYAIRF—E—8~ 1+ —%AH (Ban
Mai Naatao) I1Z W CTHHFIE AT 572D T, LUFICZORGE L AEROMERRET 5. REICZTORMEN%E
B L, SEORBEICONTANS.

2. Bl OMEE

2—1. FRERNDIRHI

AT —ZARER 1ITRT KD, U RLAYABF—F—HDF LI X ORI i’ T 5, 29
34 FfE, AI1191 O/NREARNE TH . 2RNEPHLAN Khmu) TH3. HEEEREZENOMERDIC
KU, 1977 FICBHEDAIED 5/ 50km #EN Tz RLAY ARSI —HDF LY — e F o =R oB
FELIEARICE ST, SAF—2ARMD NS, ZOTERERIFMTOMRERRETH L, £-ak
FOBERYFREL THABIEDONTERES THS. DIMAT, KHTOME, HeHOBEMmEYOR
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1= |

P

B 1 5 RLA RS —E—Hi~ A S —

L TONTE .

ETAM, AT —2AKTIE, 2004 %5 A XD NGO
fH# D GAA (German Agro Action) MWiEEIZBIKBL, ZD
WEDEROERICEE R 525 X5 1K/k>7. GAAIZE
TR & BB 2 20 LTz, BRI, TR,
FAM, CREEM, ApEM, Bih, KH, REMRRDS
x0, ZOXS TREMAMKICRE N, HRIRENT
W3 (K2). £/, gitmcREmeL< V95—, 7
LY AHEDORBOWHAP® by En YO ML, &
SICIEAMME E LTHIBNZ AV ZERTATD
RSB L. COXS IS ELET ST ik
D, BEMIRERGEIAT DRRZED S DRz ZHR L TVWB DT
b%.

LU, RYENOBEEERINOICIAN 5T LT A ) DO
BT, KEPZIHENZ2EDD, ZORTZID
MOFERDPFE LTSI Tidawy. LiehoT, /KH
RER I TROBEMEER L TV AHHHIZ DRV EEZ S
N, LB FERE NICGHERBETE, AREMRD
D HEAEDFEM TRERGRET 2 7kt T8 Tz, RAFEE LI, ;
COPHIBHEN E 572500, BHONEENZETATHR 2 ~A T — &% FHtD +H# - HFIRX 4K
2.

2—2. W&k

AT =2 AROFEBDOHRICTBIT 2HMFIHICONTT—2 eV U TIVEINET ST, 9, ZhEFho
PME D ZTEZRINTEXD RIS TENTES LS, FAMBEEBECi> TVWEEZHRNMLTE S,
A FEFOHRMIL— b Ob— b 1D 4) Zf%E Uiz GR 1. FARRIC, BEEADORYFAIC OV T EHET 2729,
EEIL—F Ob—bF5) ZRELE. ZLTC, BRt5D0O0V— b EZNZEN1HTD, AV T74—< 2 D3
2L EENHITHE, HBICHIH LEREBRO S 2R RO UL, 51 LiE%, T4, Hg, R, f#
BRI LR B & B> 7o, MRS, EEHIONER GPS Tildk L, WYIOY > TV EIEL A A
Y RU—ZER LTz, FD%, GPS THUR L7zTF—XIC, fYEMmOENLEZMN5 L, ArcView Zif LT GIS 7
—RERERE L. BB, A7 4+—< Y&, FL— MOV TEEN 2 4, £%V— MOV Tt 1
BN ENTFTNIEY L .
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WYY > ViE, (R & RIE D 7z DI BERA 2 1F
KLU, NAFRIN—8U T L, BRTT A AE K
MEEN—N) T LCENTENR 12y b EFH LK.
Fiz, TOEAZE LIS, T4 AN KEMREER S
LUy 7 LOmc KoYz cE 50 E 0
E LTz

2004 HEEEREHR T O 1 7 iR

£1 AEL— FONE L B

- JL— |k e EE%@

7 H No.* N (km)
2004 4£ 8 H 21 H 1 REAAk L Ak | 3
8§ H22 H 2 BEAE & 0] )1 |- 3_ T
8 423 H 3 RPAR Lkt | 1.6
8 A25H 4 REAMk L e | 5.2

8 H26H 5 LS 3R 1.4

A Rt R 15.0

* b— ML, fF8X A~EEZZHOZ &
#* GPS | L % 2

3—1. XA F—XANOFHBIAFAET % HREMZER & A FIRY)

5)— MEIE 15km OFBIC L > T, 148 HOWINCDVWTT—ZZBETEMTE, TDS5HD 118 &
WKDOWTI AR ERIT 2 C e TE. SIV— FTHY VTV ERE LTS, BXUCFDOT—2%2f}

O A~E, £A~EITRLTE.

52D0)V— F TOBRBIUTHERO NSNS, A1) —
ZAR OIS, i, K, £ U OKROA R ZER
WCKBT BT L TE, ¥z, TNFTNOLENZEMIZE SIC
MDWERR DD SRS NE T ENHLNCE- Tz (B
2). &, TOEDKXZSOHBKITONTIE, ERSEE
ICHEHIRHEZ 1T\, 2 DRRICHEAE DN EIE U 72 45T 2 TP
FERESIC X ZHMHHENB LI DN TWIRWIGHTE TH
i) ELTWa. ThRH ZRTORIARDEA S 2RI H
B0, BERDET 2 LA, B0 REEMD AT
BEHBHEZIT > T L DIFIRMH O, ThRit DEAEKT
HBEFETERL.

TNHEDORSTIE, HIE, T8, Ko, g, EEaEs
WX A OTEENIC K 2 BEELOFR DB 7 & DERBESEIT N
o TWARICHERHLZWV. DFED, FENOMEEKE T DX
IR EE KBRS EE -T2 DE L TEDB R
T EMNTE, TNTNDOXD DRSO 4 E iz 12
"L TVWBEDTH5.

3—2. ¥R
(1) @O

K2 AT =AM EHKT D AR ZEH

KI5 NS

% | HETE (settlement)
B HE H (side of main road)

i | KHE (paddy field) ,
KHE O %38 2% /NE (narrow path between
paddy field)
HifE/NED & OFE (home garden)
BESH  (swidden field)
Bl D [8] % 8 5 /N iE

(narrow path between swidden field)

ARk | KPR HE
KRB 2 4B (2 years fallow)
KB 4 £ B (4 years fallow)
RPA 10 £ B (10 years fallow)
E WK (long fallow forest)
AR
AR O FF#R (old forest along the ridge)
R D #& AR (old forest on the slope)
B OFEM (old Forest in the valley)

KFZ | OWNHE (river) )
)11 D 1 72 £ (river side flat land)
1 Jih O EH . (river side slope)

() (swampland)

AHMYOFIRIPRER, BFEEZHNE LM, M, WEsei e, e 0 4 B HTs L
MWCEI. ZD5H, Lo ZBVEDONEMT 68 M, ROTHM 54 #, T LU THESH 181, WEULH

THEZ>Tz (K 3).

£3 HWEYOREERHEOBRME TR
EEIGE ¢ N
1 i E WE L b
BA #h H e B 46 B BA 46 ) BA 4 g
1970 AELART |53 0 51 0 6 0 LS o
(1970 AR 2 0 2 0 0 3 o | 0o
1980 AR | 0 0 0 0 0 o | o
(1990 AL | 6 0 1 0 0 0 5. 0
2000 AL 4 0 0 0 0 0 2 0
~H 2 0 0 0 1 0 10 0
a8 68 0 54 0 7 3 18 1
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(2) BZIH#E

HEAICRES NS B EMYNCIEEAR, PR, AREDZ MY, EARMDZ MY, SRk E, 240
FERHOEOMESND. FIABNCIEDOEDOLSREDAH D, HEEEOT FIELGHTHHIA TS
EMMERITE 5.

OB EF, RE, ¥, (TREDOMWMNZET, HH0IE, ©TRD, Eib L TENS.

@M @ MG, RO E, JBUS, RE, e, BHD, FHaE, X EIHEBITHIST 2N
DNERIE N, FIHEIN TS, HERTROLZMERNZ T 79 % b ORI E H 5. HHAEICE, BT
PIRHDED, MUEBEZBRUS NGNS, £, ADOBRKELT, AALF2TRA XV o eREHFHD
HEAEMNH B LIicbEA LY

CE AL - Bffiv, A bu—, BREWVSEDZIEZMENCT 5, REOKYINH 5. BIARICEE L
Fy T ZERY (Asplenium sp) ZZDEET—TNVDEIICHNT, RICERREZEAE, BeA#HECE
HUTABLIC VS &0 S Bl iR LTz,

RAF—ZAMTE, FEEYICBT AR EDX IR I N, FIHNEERINTOEDN, TORICD
WTA YT A=Y NCA VR 2= T A, RDOKS ElEHEG.

S (40 E%Y) L ThHYICBEd 2ad, mi#l, FavxA, EEE (E—Y—) h5RA5N%.
MARETHA DS TeH%. 10K SV HMEWGZHA, 15,6 < BV THEEICMH S K51k %.
FOEZ TOBGMRZTENTEWVHEL TWa. NAGLENTEZIANT VR ANTES. |

S TR NICEMOIEEEDNE. 720 5 3EAREYIC B9 2 HIFROMAD A7, )

M 30 e M 1 BENEST, BOTICRDHEZR > TW5S. BiZZEABRNERIA T2,
BT SBIPCTHDI I L ZIER- 72D LT A, FEHTIEART v, 7 X, ~"F=, bUAVERE
ZREEST BN, CTOXIBHEAZEXRELLE, HEOHYZILL SA[ME>TVS.

Vo lE D BFRAICHIE S N BN, ROKIBEDNHS. OKHEFMTHREE NS ERLELTOD
A%, QFICTHESNABEO M YEOaY, EOay, NELF, A EHOZOAE, Fv v TN, BEME
DF a2V, FX, ANF=, bUHY, FTofdx, 847y T)b, NFF. GKHERBEMO /N < IS/Eo
XFETHESND T TN, Fa9U, xF.

T HIT, B 2 BARFHHO—/A TR L, MHICT 300 RDN -7z, ZDT &DIE, chikier o (Alocasia
sp. U RAERD THO, il L7z & T, BHICEZEOMNIT 5, HEVEETERS LWS HIETHWENS.
BARTONELTIIBFAEERDS RO - 128, BERRIAOD SRz, ZDz8, HTROA EDOH 2B
HIOKNDSF> TETHATZEWVS. WoIES, chikierai (7 VAR N TTHIMLIZEE, HEWVIEE
JWOLE, NS ZETERZEYTHS. FEREBEIRZ MR, REORMSHFHE LTS LS

(3) MY &2 oEH
FERDEEICREL TORHAEMYICE, X4 0K 5 HREENH 5. TED S DOFEIC K> THHNHE
STEDOMNRNZ LD, HEAMEANCE > TEHEE O LTSN TOW S EIFET 5.

K4 HEMRESN D ERBAEMY

¥4 T EE4 TR R AL &
Elettaria cardamomum (71 )V % & ) | Mak Neang R A
Calamus sp. (7 % ) Waai RE - A
7 B Goodyera J& 2 i Yaa Bai Lai o B3|
7 R 1 RE Dok Uan AL BLE
Pouzolzia sanguinea Puack Muack, Sapan | ff 5 MEME (2)
Cinnamomum sp. Mai Cheuan Hom [ KAt
Aquilaria crassna (¥ 2 77) Mai Ketsana iR =
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yaa bai lai (Goodyera sp.) &, REMOMIRICHEZ 2T VRV THS. NRIFTNZEDOTEREL THE,
MEANCITEDEL TV, oMY, Yo TAA—hEROEEES TG IEh2MEE UTHALTWL
% [&8%5 ) ©H5nEEMEA R (Yang 2000). puack muack (Pouzolzia sanguinea, 7= 7 %&b &, ik
ZMOE-T, 2EHVEOD, RIS THET 2. KIRTEXVIVE LTHEEEND D, HETIRE
IS 2 LTlibNTWwaE 5 LW, Fiz, tian poom &S N5 D5 MHERYIAE(E L, puack muack & [
UL EEWZFD®, MEMICREIN TS, mai cheuan hom (Cinamomum sp.) &, AMICHEHFEDH %
IR/ FROBARTH Y, HETHARE LTHIHENS. ZOROEHMEEEEI N &ictEy, EMEN 51K
RS VIS N, <A F—ZARTIE, 2003 0 1 FRHZFIRL, ZOBRIETHIL TN 3.

NAT—2ANOERE, TOXS THGHEYZRET20REANCEHHTHS. LrL, MHOER
MR A F—=ZARNOFEHIC A>T, HIVEEY, yaabailai, Y>AVERETZHECE, 1 A4 1H
5,000 F—7EMICKIN>75 2T, FEED 1 BICH 28, H2VEEEETINS WO kOHH 5.

HIED S OFTFEIE U T Z KRBICHTET 5720, FERZRET 5720 Th<, BECHRBAL T —XE
HTWa. DS, 1995 FICREZRD DL, L3 EffzdIilfliihrDialaz>TE. ZT T 2004 F
DO RGO THIZEWV S, HIVEEYOEE, GAA BHED SRFBEAALZEZRA LT, BEERR LT
W5, FHERBIE, 6 KED 4ha OMITHEE L T3, Y avicBLTH, A GAA BEIEEHERL T 5.
2004 FFITiE, EBEOBMMNSH > TETARD L E AL, 1 7 A 200 ~ 300 A&, &EF 3,000 AL 7 f#
L7z

(4) FIHOBALE & il

QMY AT —ZARNOFEREREIEL LTEAICHE N Y T, BT X0 SO S
PHEEIZZVEBRNTWS. Tz, BUETLEHHNTRET 25 EEYIIIRLICHEML TV 5. SREEFEAH
MUTWABERE, kO, FCZ A REBEDERTVWEDRH>T, ikl ELBRDIENSTHS. <
A F—=2ARNOERIE, T LIEHEMYOFEIEDSRML TWZIcEhhb 5T, BRENS EE ST
o le IR T Wz, I7&ab5, BHLRZMYOREREIOMING, 5755 Rk & Ol X > TERDH
TR Z AL, Bl bOBAEECID ANbicd, TNEERLICLICL2E8DTHS.

@MY - RIS, M D OREROIREIC X > THAERYI O BREDBIIA X N 25 BRI IR FIA, b
HWYTHAS. ZTDIFEA LD, MEADENTHFEDODL MM ZHNHNIICKS K5I AT ki k
S TEHREMNIEE > 7. BUEDHEICH DR U7z 1977 FELANGD HEREE U TV /2B HIAEY)IE, pre le nii (54
75 © mak mong paa) &PHENZE D 1T, THIXBHRETH >/, £z, lalaai (543E | ya bai lai
dean) L MHIN S T 2 BHEPI Goodyera sp. (&, HE AR IR ORHC BN S NGB & LTRSS N,
HEHB SN T, SR EZEZ SN TV >z, MEADSDWEHRICK > T, la laai 1335 FAE
Y& UTOFIEMIENN G EN7ZDTH 5. 1990 FALRICHRE S Nrd 7o 7 ML, Bi{ERDEHDH
e UTEHIICHIA L CEREETIEARL, EdLX S iIcEMCEmE EhsEHETH 7. £z, £3 T,
10 DR FIREY) O IEME BRI D D I S 5 T & DO, [FFRICEF Y Z R4, e LTV 2RO
TANOERNSET 5L, WINE 1990 FRUETH 2 EZA 5N, HEHE T XL OEBEE SN HHE
NT=DH 1990 FFiETH D, HERFHEADOZED S AMEYFIHORIUC EHMTDVTVBE EVZ XS, &
B, 2000 FARICERED T E NS YD 1| FETFET 50, Z4UdATA U7z mai cheuan hom EFEHIH
SRARTHS.

OWEDL Ity & 3R AEY) - B Y TR, SESNSEEMNRAICHEML T2 —75, ¥
POALHREY) LSRRI ClE, SEFIC G > THIL S BREEE N2 RBHIXIE LA LR SN ah > 7o, WESUE S A4
Y OHT, EREMN TN S N7 fERIE, Vedl& LTS % tout pre salen (F 435 @ mak sack, Sapindas rarak,
L7avR) RMillEZEFMHT % le man boi (543 : kok mak bai, RFEE) & ETH -, BREHEMIAICIT
g2~ A F—2AR T, FHEMEMEIEATETENTES. DEONMBIELIZC LICK>T, MM
2N % ECOREMED M EL, RERAICTEOMEYFIEZHIE 72D TIREWEAS S . £z, FEHMEY)
KDV, A7 3—<2 SRz U RONCBIT 3 1HWZG2 N TE a7, LAL, 9T
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ISIBANRTe K S I FHFEYIREROMAD B L 75> TV T e b, SEHEYIOL G LT & AN TERRE N5
HWDELBEOTVBERABNETHSS.

4. XLHLEY

4—1. HAERROE LD

SEFIHT THREYANERIX ) 2B 2B 210 7. YOS, (EROEHCCHE, ZERNiKE, B
PRERBERMNIR EREZ DT 7 7 2—DHERHORICK > T OHKBIBIELND D, TDITXTDT 7 7 Z2—7%
729 & 5 GHHERENFITTE R EIEVWVDTEw. LD > T, B THER B > T3 T REYIAHE
X BB DTHS.

UL, TARREYIRTEIIN ) 2 ER L &5 &9 28, MR LA &2 o tHicEH 9 2o
FIH 2GRN BIED, REpEEN 28 U7 VIR L D b & D DN AR MR X T2 5 < o7, Ml
DFREL T DAL ZHFET 55 AT, AMNGEDICEZ THHAI L, TRFETE. F5%&E, DIITRT
Ko E IR DD, SHEZME Lz,

4—2. SROHRE
(1) Fig & AReMZE R D 3EE
XA F—2 AR, K 30 FEANCHIHEDLTICHEE L T TEIANEZDT, BHEDLT CRAR ORMYIFIHZ
FERICHNZ T LRIARETH S, [FAIFIC, BIHEOHTEEUO AR LA OBIEIC OV T, (ERIEBE
DIEDRI UMMER L TV, i T, SR 5 OB THRMIX Iy & HHICh I & NS R, TR O
KA EHEICZ L LTz, 2 LT, BRI OSEPHEMNEMELDDH 5. Lich>T, U bEvAF—%
AR CHE RIS S5 T LIEWNEEZ L& X 5N, 2005 FREIEHT LIS TR OME Z ki d 5 TETH S
X7z, SROEK S EHEIETE, MNCHRESLTZ L DA 25T ENTERVIY, THHMEYAEIIIX ) /¢
OB RICERTE L FEAE. ABDHENICT 72 AL T3 2 TORi 2/ 2 Db T
WHTH 20, REILFOFE TIE, FEIOFRETHLMNICE > TARBIZER (& 2) Z2HHRIC, HERTEZE
Rz Lizn

(2) BtriRE
@OGPS: J—F ETE, BHEND A, HRMOBHHICEAESNTCPSHREZF v v F TEHEVKRA VB
MHoTz. TS, Jb—bD—HTRIHKTRUKEE, MEDNEMICES 7 —ADH o7, T5 LI
BT XS DE0Te®, T 5 LIeRA 2 F TIRIEROMEED LAY > TNV OO #2175 T L LT 5.
@KWY > 7 VO * I DR L B D EARDEGE, U2 TV RIETE RV T —ANLFEL. &
WIS ERET & 2 & 5 Bt OEfiiZ2 Lz U7z 570,

(3) FI &9k

FEYIRIANCBE S B 2R 2ICHTe> T, TOWNEZ XD FRRETEDENL, ROK S BHHICHET %4
D%, O YT+ =XV b2EET BHHEHC, FROBEZ N EHAEDES LK, FROENICEK
Bk DIENZ S MY 5. @RVRIHIOFENZZE 25 5. Q@FEEIC ED K S Thh G Tlibn T
%D, ZDOFREIRNZHRT S, OMEHIKTT TICELS B> TLE ST OVWTEEMZED XL,
A VR 2—DHERTRT 5.

51 FH SR

BEEH 2002 BEosu—NUbeExAF—rayT—S5F X, VT IIN=VRBESLICEIT BN LF
HBIEOEGINS, TIT - 7TV HHET 2:24-43.
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HOEE 2003a LIV EH—HE TP T KEEIC ST 5 EERAEY ORI ZH <> T, BHOEM &t
26:1-24.

WOEY 2003b HEZZD S BEFELLEFRDVEBRA—HRET VT RESILHDT =)V RT =05, HE
*#9:300-311.

Yang, Qing, Chen Jin, Bai Zhi-Lin, Deng Xiao-Bao and Liu Zhi-Qiu 2000 “Trade of Wild Animals and Plants in
China-Laos Border Areas: Status and Suggestion for Effective Management” . Chinese Biodiversity 8(3):
284-296.

Yokoyama, Satoshi 2004 “Forest, Ethnicity and Settlement in the Mountainous Area of Northern Laos” .
Southeast Asian Studies 42(2):132-156.

Summary

Plant uses in local livelihood of northern Laos have been influenced by many ecological, social and
economical factors. In this research plan, the authors intend to map the dynamics of plant uses based on
the intensive field surveys in a village area, Mai Naatao, La district, Oudomxay Province of Laos. The Khmu
inhabitants of this village have relayed mainly on upland rice cultivation in swidden field for main staple.
This traditional subsistence is influenced by current NGO activities including land allocation program and
substitution of upland rice with cash plants.

The field survey along four routes in fallow land and forests and one route in settlement includes three
steps; 1) making interviews with people for the useful plants to ask about purpose (for self consumption or
markets), methods (food, medicine, materials and others), condition (wild or cultivated), period of start of use,
and others, 2) determining of the location of growth habitats by using GPS systems, and 3) collecting the plant
samples to make herbarium specimens. This is followed by identification of the useful plants in cooperation
with Dr. Khamlek Xaydala, Department of forestry, National University of Laos and drawing maps indicating
distribution of useful plants in the village tract (Figures A, B, C, D, E) and related plant information list (Tables A,
B,C, D, E).

As the result of the field survey, the authors found 148 useful plants including both wild and
domesticated plants and made 118 sheets of herbarium specimen. The wide ranged ecological zones where the
useful plants grow in were indicated. They are settlement, farm land, fallow land, forest and watershed, with
different conditions of water, light and soil, altitude and topography and also continuously varying intensities
of human disturbance. The purpose of uses could be divided into two main categories such as for self
consumptions and for market sales. The former contained plants for food, treatment and care and materials.
Recent years, kinds of plants for food were increased in accordance with cultural exchanges between other
ethnic groups, especially Tai people. Also, some particular wild plants are sold to traders for cash income. Most
of them pass the national border to meet the demand of Chinese market.

In the present situation the useful plant map is not complete because of some technical problems.
However, the authors realize that the map could be the basis for discussing ecohistroy and future of rural Laos,
and intend to continue the field research in 2005, to draw the three-dimensional map, indicating spatial and
historical changes of people-plant relationships in Laos. We appreciate the kind suggestion and effective

supports from NAFRI for the present research and hope the further collaboration.
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f+ 8%

M A I AWl
moaR T

R

:: 0 02508 il
- T 1

XA Y TIVEREAE (2004 48 H 21 H)

RA Y77 —42 (2004 4 8 H 21 H)

WP | Khmu §& Lao & B& k2 jidd #X L& A& | BB 4L el 48 B A
6(? Nya Kiu Legminosae ? herb O |Settlement E4 I?E 1979 Ehi
7|Kol Wel ? Schizaeaceae |Lygodium climbing O [Settlement B3 = -1R 1979 Ehid

floxuosum plant
8A|Kok Tyuot |? Solanaceae Solanum herb O |[Settlement ETER? a7 1979 i
erianthum D.
Don
8B|Kru Tyuan |[? Labiatae 2 herb O |[Settlement ChEELKTKBUVITS HR 1979 A5
11|Lanla ? Bignoniaceae |[Oroxylum shrub O [narrow path B TRAKMNE S, BLEZ P HEHD
indicum between paddy field|’K TKBUT S
12|Tout Tabon |Yaa Leck Rhamnaceae |Ziziphus sp. [small O [narrow path BEREROE, ETERS I%IE EHd
Meo Meo tree between paddy field
13|Ya Puo Pout|Mai Ten Pet |Apocynaceae |Alstonia shrub O |10 years Fallow 1% 1k & Iﬁ D
scholaris
147 Ya Men Bon [dicot ? tree O |2 years Fallow G Iz T2+ E ERAL
15[ Ya Tong Heuldicot ? herb O |swidden field B TZDKEHZIIDOHS * Rl
16|Tout Patala [? Amaranthacea |Alternanthera |herb O [swidden field FRBRE K DE 3 )
e sp.
17|Halam ? dicot ? tree O [narrow path FDFEFERDS, BLNELE [FE =RAL)
Lanmpu between swidden |H R LY
Swan field
18A|[Eyel Tara |? Fagaceae ? climbing O |narrow path fzz=LWTEBRS D
plant between swidden
field
18B|Tran Kan |[? Lauraceae Phoebe sp. tree O |narrow path B A3E LVEE E-EX-R|EHD
between swidden
field
19|? Mak Neang |Zingiberaceae |Elettaria herb X Long Fallow Forest [#iH [ 1+ £ ?
cardamomum
(L.) Maton
21A|Kalawai ? Alangiaceae |Alangium sp. [shrub O |Long Fallow Forest [1E M %, &% 1t & i) =R
Kooi
21B|? Mak Pai dicot ? tree O |Long Fallow Forest [B~X% P s
22(Tout Cyu [? dicot ? tree O |Long Fallow Forest |[HHEROHMMNS WEFIZH [ EHD
MLTHRE, FHOBAFEL
23|Kalawai ? dicot ? tree O |Long Fallow Forest |IE M %, B 4% 1E & E D
Kooi
24|Tout Toui [Toui Nam |Pandanaceae [Pandanus shrub O |Long Fallow Forest [fELVNTEB NS (& IXH<HIAT [FE R
fibrosus BFEESTL)
25A|[Tal Nol ? dicot ? tree O |4 years Fallow HERKICBEENBERD £ ERAL)
25B|Lawan chut |? dicot ? tree O |4 years Fallow BADESITLTHEWVEISRIC |E EHd
2+%
26({Tout N Tak [Mai Lin Ma |Smilacaceae [Smilax glabra |climbing O |4 years Fallow B TEMMNGEE, ETHR (B Al
So plant AEYBERTZY
28|Toui Nam ? ? ? tree X Long Fallow Forest |? PARTS |?

(TRDR—DI2HE <)
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(HIDON—=V b HE<)

WP | Khmu & Lao & B& k] i (RS L& | A& AR AL B 15 B A
29|0On La Et ? Lauraceae Cinnamomum |tree O |Long Fallow Forest |fEh =B, ETHRALYER |R HEHD
cassia =Y
30(? Waai Palmae (rattan) climbing X |Long Fallow Forest |TEMA, ELWEIXERS = -1R HEhHid
plant
31|? Mak Neang |Zingiberaceae |Elettaria herb O |Long Fallow Forest [&i [ [+ R ?
cardamomum
(L.) Maton
32|La Laai Ya Bai Lai [Orchidaceae |Goodyera sp. |herb O |Long Fallow Forest |[#iHi @ 1+ (& &, FHA4EFE iR 1998 M5
Dean NEVEICEART)
33|La Laai Krot|Ya Bai Lai [Orchidaceae [Goodyera herb O |Long Fallow Forest |8 H M (+ ? 1998 5
Kao velutina
Maxim.
34[Pre Tra ? Flacourtiacea [Hydnocarpus [tree O |Long Fallow Forest |[BR% rﬁ& BB
e ilicifolia
35|Kun Lila Kha Zingiberaceae |Alpinia galangalherb O |Long Fallow Forest [BE~X3% E EhH
36|Pre PaYaa |Mak Nyam |[? ? tree X |Long Fallow Forest |3 E3 D
Nyam
37|Pre Tanman |Mak Sinsan |[? ? tree X |Long Fallow Forest [B~% &= 3F HEhd
38|? Mak Ko ? ? tree X Long Fallow Forest |[B~X% WR-Z o
Douay
40|Pre Le Nii |Mak Mong |Fagaceae ? tree X |Long Fallow Forest [B M (BR5E 3 %) 3 RO
Paa
41|Tout Tigol |? dicot ? tree O |Long Fallow Forest [BZIE&HELTKIZANTERDT HR B
42A[Tout Taa |[? Rubiaceae ? tree O |Long Fallow Forest |tHERFIZ/KITRLTERDT, K FE-ZE-R|[EHD
BUICHER
42B[Mak Chan |Mak Kom dicot ? tree O |Long Fallow Forest [ETR~R% E3 Ehi
43|? Waai Palmae (rattan) climbing X |Long Fallow Forest |TXEMA, ELWEXERS hﬁ Ehd
plant
44|Le Man Boi |Kok Mak Bai ? tree X |Long Fallow Forest |[HHZRET 2, REERAD [ i 1977
(RFTLT D) FEET,
EFEMND
45[Tis Pres Het Nuat (no sample) |? mushroo X |Long Fallow Forest [BE~R% d D
m
46(Tu Poi Tu [? Moraceae Morus tree O |Long Fallow Forest (B DI NEL L=, E# 8 =R
macroura 2%
e
ol ariiee I ﬁil
* NEERNNETR w d 2
it h‘ "
A _— § a -:__— km |
B MY T VERENCE (2004 458 H 22 H)
KB MY 7 T —5 (2004 48 H 22 H)
WP | Khmu 5B Lao 3B B4 k] BE B\X LB A& AR 45z BA 38 B 5
10A|Chi Kier O [? Araceae Alocasia sp. herb QO |swidden field b o (BEY4F1+5) E3 ERE)
10B[Chi Kier Ai [? Iridaceae ? herb | O |swidden field ZAHTHILbRBAS. BiEIR B
1Z3H%1<
10C|kuwai yoon |? Gramineae Sorghum bicolor cereal | O [swidden field HEERYTa—CDEIWo|ER, B R
crop =Y, BEHLEIFEDKSIZLA
ATERD

(KD~—=TI2HE<)
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WP | Khmu 58 Lao & B& F4 BE EX B A& | 1§02 Bl 38 B 3
10D|? ? Gramineae Coix lacryma—jobi [cereal | O [swidden field ETBRD Y R
subsp. ma-yuen crop
10E[? puakmuak |Urticaceae Pouzolzia herb O [swidden field DYIZFT B E3 1995 F£
sanguinea )
12A[Solo Yout |Man Puack, [Araceae Colocasia tuber X [swidden field BR% 4R ERUL)
esculenta crop
12B|Pok Tooun Araceae Colocasia tuber | X [swidden field B3 E3 ERaL)
esculenta crop
15[Be Om Douay Hin |Gramineae Coix lacryma—jobi |herb QO Jriver BN ECE B ICH TTORIR-ER ERAl)
var. lacryma—jobi . FHINERTRYILRAED
<%
16[La Sale ? monocot ? herb O Jriver FHRORBELVCBEORADHIEDE LK [EHD
BEFICKISELTHRE
18A|La Lom Pack Ki On |Labiatae ? herb O |home garden B3 E ?
18B|Loi Ho Mak Sida  |Myrtaceae Psidium guajava tree QO |home garden B3 EE ?
18C|La Pon ? Compositae Tagetes sp. herb O |home garden Fal= 1t ?
Chan
21|Tout Tran |Mak Fean |dicot ? tree X |old forest on the [B X3 B ERAL)
Beal slope
25|Son Kroi Mai Ya Kap |Lauraceae ICinnamomum tree O [old forest on the [ T& L 1R B HD
Epp Dean cassia slope
26|Deen Kong [Sai Bu Deck|lcacinaceae ? tree O Jriver side flat BNEFLVEETHRD 1R R
Ngak Noy land
27(Tian Poam [Puack dicot ? climbin| O |river side slope [&i Hi @ 1T E3 ?
Muack g plant
Konpom
28[Katon Dun |? Euphorbiaceae |Antidesma acidum |tree O |[river side slope [BX% RE ERAE]
Grin
30A|Lum Mar Mak Fay Euphorbiaceae [Baccaurea tree O [old forest on the (B3 RE ERAE)
ramiflora slope
30B|Yel Track [? Legminosae ? climbin| O [old forest on the |AVI THE A H B ETRT E3 R
g slope
plants
31|So Oon Fun|? Compositae ? herb O Jriver side slope |E I8 THE AH D8, KIZR T T|E R
Boy R
32|0u Phuun |Kua Ton Ma|Asclepiadaceae |? climbin| O [river side slope [HiAEDKETRE iR RO
g plant
35|Lan Prooi |Dok Uan Orchidaceae ? herb X |river side slope |§ﬁtﬂ A I+ HE ALK |?
36|Tian Poam [Puack Urticaceae Pouzolzia herb QO Jriver side flat |§ﬁH:;'I'E]H‘ E3 ?
Muack sanguinea land
37|Tout Ton Araceae Scindapsus climbin| O |river side flat A =B L TEIRICLTENIR ERAL)
Fum officinalis g plant land ERIZDI+5
38|? Mai Ketsana|Thymelaeaceae [Aquilaria crassna [tree O [river side flat |§ﬁtﬁ' [+ 53 ?
land
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#D WYL AT—% (200448 H 25 H)

WP | Khmu i& Lao F& B& k] idd BX L& JizP=d AR i1 BA 45 B A
2[Nya Kat Nya Kat Rosaceae ? shrub O |narrow path B3 1R 1985 M5
between paddy field
3|Hon Keo Hon Keo Compositae  |Eclipta herb O |narrow path BERMOE, MONTHISLTFE-R ERAl)
prostrata between paddy field[¥° B IZDI+5
4{Tout  Ton|Mak Ken Flacouritiacea |Flacourtia tree O |narrow path i OB H LTS s R EHio
Tru e indica between paddy field
6/Sa Oong|Ya Hangchail|Dilleniaceae [Dillenia indica |herb O |narrow path e O AN E LULVEE, KIS:RLTHR END
Prek Puck between paddy field| B X3
9(Tout Nuui [? dicot ? tree O [swidden field PHEDE, MNTHATDP R
1%
12|Kalawai ? Lauraceae Cinnamomum [tree X |long fallow forest [1E I #|, B4 1k & 8t R EA)
Kooi porrectum
13A|Tak So ? Liliaceae Smilax sp. climbing x |long fallow forest |B#MNLEWEICRZEZZA THHR ERAL)
plant TTHD
13B|Tout ? Myrsinaceae |Embelia laeta |climbing O |long fallow forest |[K$EMNEE-H, EXETERE EHio
Chulooi plant ITED
14|Lawan chut |? Capparidaceae|Crateva tree O |long fallow forest [ D KESICLTHEWVERICESE T
religiosa 2115
15|Kuwai  Ton|Man Paa Dioscoreaceae|Dioscorea sp. [climbing O |long fallow forest |[KZEBLTERS iR BEHD
Pru plant
16[? ? dicot ? climbing [ O |long fallow forest [ETE~% ES o
plant
17|Kun Lila Kha Zingiberaceae |Alpinia galangalherb long fallow forest [B~X3% ] ER)
19|La Laai Ya Bai Lai|Orchidaceae |Goodyera sp. |herb old forest along the [ tH [ [ (& &, FHAEFFE-Z-1R (1998 EH DS
Dean ridge NIEWEFICBART)
20|Tout  Twal? Gleicheniacea |Dicranopteris |herb O |old forest along the| 574 /N\A (ERB)ERTBED FE M5
Pro e linearis ridge AkO—
21|Tout Slain [? dicot ? climbing | O |old forest along the|l {8 AYH 1= B (4R % AL TR o
plant ridge &N
23|Proon Ya[Waai Ki Nu |Palmae Calamus climbing O |old forest along the|? ? ?
Ne siamensisi plant ridge
24|Tout Tola |? ? ? tree X old forest along the|? ? ?
ridge
26|? Mai Ketsana |Thymelaeacea |Aquilaria tree X old forest along the |&i H [ (+ =3 ?
e crassna ridge
27|Tout Churu[Kho Palmae Livistona shrub X |old forest on the |EBiR#F E£3 AL}
Te speciosa slope
28(Tout Kurut |? dicot ? shrub O |old forest inthe [FIRFRICEEMDMEH TR Rty
valley DHITHEMLTERD
29|Slo Tock Boan Hom |Araceae Homalomena |herb O |old forest in the B H W E3 1994 A
occuta valley
30[La Daar ? dicot ? shrub O |old forest in the BTERRNS E3 EHS
valley
La Wel Pack Noock |Umbelliferae |Centella herb O |side of main road |F AR AL L7=BF(ZKIZRFEE qEHD
asiatica E/ERFERD. BEMLTICH
%%
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% (2004 48 H 26 H)

WP | Khmu §& Lao & B& ok B | EX & A& AR 4L B 45 B A
1A|La Kon Bria|? Leeeaceae Leea rubra shrub O |side of main road |HEBFICEZBMLIKEBE ROl
[0XA)
1B|La Taalga |[? dicot ? climbing O |[side of main road |[B~R3% E-EHF [BEHD
To plant
2|La Taloun |Pack Meo [Solanaceae [Solanum nigrum |herb O |side of main road (B3 E-EF |EHD
3|Tout Tru Fu|Mai Cheuan |? ? tree X |side of main road | M (+ E 2003 FfZI1F
Uul Hom (Z D%’ %
ik)
4A|La Yu Keo |Nya Bin Compositae |Crassocephalum|herb O |side of main road [BE~R3% & 3F EHd
crepidioides
4B|La Tagon |Pack Kappi [Commelicacea|Commelina sp. |herb O |[side of main road B3 =3 1999 F i
e
5A|Pack Haa |Pack Pet |Compositae |[Spilanthes herb O |side of main road [BE~3% & 3F 2001 EMD
oletracea
5B|La Tanao |[? Plantaginacea |Plantago sp herb O |side of main road (B3 E-EF 2000 EMD
Pet e
6|La Taran |? dicot ? climbing O |side of main road [BE~3% E-EF |EHD
Oal plant
7A|La Kam Lam|? Vervenaceae [Clerodendron |herb O |side of main road [BETEA~3 E-EF |EHD
cyrtophyllum
7B|La Tolsam |[? Polygonaceae |Polygonum sp. |herb O |[side of main road [BiTTHETERD E-EIF (2001 =MD
Katarl
7C|Pre Ntol Mak Kean |Solanaceae [Solanum herb O |side of main road |B~% RE ERAL)
violaceum
8|Toan Pack Top Pontederiacea|Monochoria herb O |[side of main road [BATTHETERD & 3 ERAL)
e vaginalis
9|Pre Ntol Mak Kean |Solanaceae [Solanum herb O |[side of main road |B~R%(5—THR—7F) R=E ERAL)
Chan Kom violsceum
10A|Pack Kam [Pack Kam [Passifloracea |Passiflora herb O |side of main road [ TTHAETEND RE-E-1997 EHDS
Ooi Ooi e foetida E5
10B|La Kal Suin |Pack Ou Athyriaceae [Diplazium herb O |side of main road [BE~3% & 3F EHHD
esculentum
11|Pre Toon |? Alismataceae [Sagittaria herb O |swampland MTTERAND R=E 1999 M5
Chapan sagittifolia
12|Tout Gui ? Saxifragaceae |? herb O |side of main road |HEBICRZIHTTER RS, |iR ERal)
Wa La EHEVDOHLERD
13|Tout Trai |Keam Gramineae Thysanolaena  |herb O |[side of main road |B~%, BR5E 1E P A5 (1994
maxima FEMSIRFE)
14|Pre Kata Nya Pack Gramineae Daectylocteniu |herb O |[side of main road [FATTHEETERNS =5 EHd
Track Kuwai m aegyptium
15(Honpon Tai |Pack Umbelliferae |Erygium herb O |[side of main road |[B~R3% 3 E=RAL)
Honpee foetidum L.
WP | Khmu §& Lao §& B& k) B | BX & A& BB AL B 28 B 5
16|Tout Mai Sako  [Rubiaceae Neolamarkia tree O |[side of main road |[B~% = Rl
Kuwaan cadamba
17A|Lai Inu Kron|? Lythraceae Rotala herb O |Swampland WTTHEETERRS & 3F 2000 &£ M5
rotundifalia
17B|La Npoi ? Labiatae ? herb O |Swampland KICBLTERDS, TELDE L)
MNTELHICLRL
18|Tian Poam |Puack Ulmaceae Pouzolzia herb X side of main road |4 H [ £ ?
Muack sanguinea
19|Tout Tran |Pack Toarn |Legminosae |Erythrina sp. tree X |side of main road |B~% = 1994 Ehi>
20|Chu Palan |? Compositae |Bidens pilosa herb O |narrow path HNTERDS & 3 1994 Ehi5
between swidden
fields
21A|La Mat Mun [? dicot ? herb O |narrow path MTTHEETERS = 3F EHHD
between swidden
fields
21B|Hiu Ho Hiu Ho Compositae |Eupatorium sp. |herb O |narrow path BFEFICREFICOTS E EHD
between swidden
fields
23|Pre Plaai |? Rosaceae Rubus shrub O |riverside flat land [B~% =S L)
obcordatus
24(Tru Uru ? Compositae |Artemisia herb O |swidden field RHBEICEERIZDOTS =3 ERAL)
Nyak vulgaris
26(Slo Boan Araceae Colocasia sp. herb O |river side flat land [BER% %= 3F ERAL)
27|La Sal Noan[Pack Kaan |Polygonaceae |Polygonum sp. |herb X |river side flat land [ZI TTHETE RS BE-&F [BEHMD
Tan
28(Tout Tan |? Scrophulariac |Scoparia dulcis |herb O |river side flat land [K4& DI HBA ? ERAL)
Rooi eae
29A[La Chaan |? dicot ? herb O Jriver side flat land |[B~\% E ERAC)
Prok E
29B|Tout Leek [? dicot ? climbing QO |river side flat land [KIZCHE D ESHLTHOLER=[E ERA)
plant Y, EIKBATHEVTERD
(ZDFEFBENDEED)
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