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SUMMARY

Historical changes in rice cultivation in Northeast Thailand were investigated to understand the lower
productivity induced by unreliable rainfall and the poor fertility soil of rain-fed paddy fields. Interviews
about rice cultivation methods in the 1950s or 60s were conducted in 334 rice-growing villages throughout all
provinces of Northeast Thailand. Parched rice and cylindrical rice bins were distributed throughout this
region. Puddling by trampling with water buffaloes and plows drawn by a pair of bullocks were rarety and
partially observed. Ecological adaptation of technologies to the texture of surface soil was considered,
including upland nurseries, transplanting without puddling and transplanting with a stick after puddling in
sandy soil, as well as puddling by trampling with water buffaloes and rotary puddlers in clay soil. On the
other hand, the distribution of plows drawn by a pair of bullocks and threshing by trampling with water
buffaloes might be determined by not the ecological situation but by ethnological factors.
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BAEICLBRBEERTHY, NN OWBOFTERKETH A I A THRDOANADEFIKRATH L &
INTELY, TNSE AT VHREOHET A RAERTAI A VARDOD AL DNHEL R —TH L9 —
HEALY £ OBEEBIFET B 7 A — VRO A4, CHERLE RS L IEEN 2HATE §5 L3N 5%,
2ELI0L) HRERESTED D - -0RISHREURICT E o v, SHLESRIRKHEZDI A
WMBDTIEAR L, 1920FEROEI Y A TOREIEIX RIS AV
By L2k 2REROTTITON, NEDZEFHE 213
CIEbOLRWKEIZSH o725, ZD LX) RRREVED LD % #ERE Northern
ERTHIRICE > 720, ZOBFIZB T 5 HEIEEAT DRk EE Northeastern
FRETOICBERT 52 LD, Ry ATREB L UREDR K <
DEKH LB EEZ D L TREEENE ),

Wiy A OV HT 525 — FBEITHIEZHITRES > 2ERD
DS B FEEPKE S Z HEDOBHL DD, 600777 5 — VOKHED
BB OER MBS A DI KHTIBOBEICL 24D

Myanmar

DHIBAEN D B, L7 > THEICREN A REDOEDS 20 Thailand
W ORERR 4 X5 T 2 0@ TTRERN D 0, BT OB

W OEREMPADI O TS ERE L BEERN 2 E \%ﬁ?
BxEHDLEND D, ZOLI REED OB IER T {Ni

b B iy & IR OFREE A B BARIZ O THUEERY 72 50 A
RWAEL, HAOREONHSEM, FFIOKHIEICHES 280 Fig. 1. Study area in Thailand.
Y72 IR = MR L 720
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Fig. LZABM G HILTH 2 HILy A OB EIR L7z, I OMIBIIER100% v L200mD#z % 22 & #E kD
ZWEBIKROMIET, FAHRAEDEEZ AT VNHFHTFLTEBY, JHECF—IIRTL DR
FEASMEHIR A T S HATN TV D, 25 HLIRIBV 0 IBE FUC L § 5 K 0 3813 ks E 12
BATWLLOD, EHEROBARELVWHELE TH L, ZOMBMITES A -V RETIZH ) EHERE
131,000% 5 2,000mm D Z & o THEREBH R E VS5, L TR EEREDFS VENIZH 27,

19914F A & 19944F | b 72 ) MEL IR DR E33412 BV T, FREIC A2 b 2 RIS T 5B &MY AE %
fTo770 RIEIIBVWTEBONG L LTV AR ERAMT ICB 3 2 THH (3 Table 11218175 £ B0 TH
%o BHEMOANEZ LTI 5,

1) #kic & 2%H# (Land preparation with hoe) @ B Tld7 {#E AV /-BHE, Fed. 797 FHIIHA
T2, BICHAREA Y FAYTTE WD, 2) ZHEES|E (Plow drawn by a pair of bullocks) @ HH4—
TR R, gy A, By ERIT, 4 FEKEURBIZEZVA ¥ FRORTHD D, 3) KFIZLDH
#F (Puddling by trampling with water buffaloes) : #EIZ& S FEHOKFLFIEMT I L TRPEZITIT
Fo v L —HFEOMBIER L S5 9, 4) [ (Rotary puddler) : WHAEE 2 W LED DWW
HARAEF S TRLELT L HE, BE, §AFE,LOEE, Evz, A XAV TIIO0MTE 9
5) Befift (Upland nursery) : M L% L TN » HREOEAICHE S ER L HEERIC
HWETE L CELT 2, LoMBICoAT2BEEREEIBALTRIITLD, 6) B2 EBME
(Transplanting without puddling) : #KRETRREI L4 LAV oED ICHIER 2179 Bk, 7) Kb
\J#A#E (Transplanting with stick) : {BEIREEOHT, BTRE2HIITLIICHETTHR k. TNVY
2 BIRTERB ORI EIC L 2BIEL 3R L5, 8) Ak (Dibbling) : H+HOHEICH TR
REBF, I LSBT A EE Tk BMEREOERL SN5Y, 9) REABE (Threshing by
man feet) : ADETHEZEA L WTITI BB E. My 4267 L —FK, BEHIIEZVESINDLT,
10) 4BEiEE (Threshing by trampling with water buffaloes) © K& F 72131 >~ FAEZREOM D WO EEED
ST+ 2 Hik, mEy 4, #oRYT7, v, 4y FEREUREICZWESET 0w, 11) HfE
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K& (Cylindrical rice bin) : I CHEIKICIA TiE-72KB, KFEDETEHRY 232 2 L2% v, PRI
BELOCHEKDOELH D, 7AABTORHIFMON T2, 12) 4 (Straw rice bag) : FEH % 5
B A HBTREDSIZ L o THED R, BHERNICHT LKICETRFELRET S, 13) BHOKRED (Leaf
container for rice seed) M A TAHMTTI I NTFROBAROELH W TELELE, 14) Fi ) %
(Parched rice) : MIZAHIOR) % izt LS CRI - 728, EATHEVWTHRLIY) £ 2REFEEE, DT
SIIEORORE, HAEIEETFL L TREENG, TFATOFEIMONT WA, 15) S— KLV KT
A A (Parboiled rice) : MIZLHILUESEHMRTICAN DI Y, &Y, HH5VIEETHLHATEVTHB LAY,
WEOHRE, SlE 2BV, N=FA IV FT 4 234 ¥ FERETRELBAICEEIRTVEL 9 (T
B, FAATOMAPMOENT VA9, 16) DM D (Rice husking with millstone) : F8 0 F (F 7213
BH) ICX 2B EET T 5 hE, BRFETH L), HE7 I T7E&MIIHA, 17) BFRABS

(Threshing by pounding with pestle and mortar) : BEFIIC A 724 % BAF TRV THIZE, 1Y, HE%ET 5

Jitke BEMBERREORER L Shp ™ v,
ENTEINELZVLEED?S, REHWCILERBEA SN2 LETOBRETH 5 19505847 5 6044
KBV TINSHEBMP EDORERBITOR TV rEEERY, (&< L], Beifthbhll, [E

WIZAThi/z], O3
Ko BH L7z, 7272

Table 1. Past situation of various rice cultivation practices in Northeast Thailand.

Conducted No. of

LY FAMEY & 84 Never Occasionally Frequently  available

BEBEEICDOWTIXAT Practices (%) (%) (%) answers
BN TWAEEORE  Land preparation with hoe 411 48.4 10.5 124
WX ol DT Plow drawn by a pair of bullocks 88.8 4.8 6.4 125
Puddling by trampling with water buffaloes 95.5 1.8 2.7 334
(el e oyl Rotary puddler 78.4 14.4 7.2 125
DT EL720 F72E Ypland nursery 37.7 19.2 431 334
EEEIWCHE L TIEZE  Transplanting without puddling 40.1 19.2 40.7 334
FEOEFEEOHEBIZOW Transplanting with stick 20.1 38.9 41.0 334
THEEE 7 Dibbling 54.4 285 17.1 333
SHMEOKRBTE 1 v by man feet 114 33.6 55.0 333
DB DOHIEIZ DV Threshing by trampling with water buffaloes 74.3 12.3 135 334
Tz, ¥4 L+ER Cylindrical rice bin 9.0 19.8 71.2 333
Department of Land Straw rice bag 32.6 8.2 59.2 331
L. Leaf container for rice seed storage 23.4 5.4 71.2 111
Development (Ministry — p o 09 105 88.6 333
of National Development)  pyrpoiled rice 14.2 28.3 57.5 332
12 & 5B DDetailed Rice husking with milistone 80.3 19.7* 320
Reconnaissance Soil Map Threshing by pounding with pestle and mortar 85.6 14 4% 320

(1:100,000) 12X 77,

1. EEMNOLT KR

*Data include “Occasionally” and “Frequently”.

fa R & EE

BFM OB DL ARG % Table 112 & > THARB &, HWOMEIC L o THFDERBENEL > TV
ZEW b0l TO) LEBMICERBEEIROE,P DB Y KTHY), TNICHERA, EBA

Bige, /S—=HRANVETAR, RbHFHBHE, BHOREGHI RN,

=75, BRHIR O HBAHETH Y, THHEFIR, BAFCRH, HME, mEEE, SEREOEBREA

BEFNIVWEDTHo72, LELEDS, By A28 2 E#H, REEoFALEREBERITHERSE <
MONTBLT, COREBEOHERICL) BEEO L —BFESKETELE CRATHI E256H T
O Ro7z, EHBRE ZHES I EOFEIEED OBRDB L HI24 >~ PRy PEEEERIRGEA
Y RTTRHREY A DB ST EMIFITLENEEL RITL TV E 2L LT, —F, SiER
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BUME BT O FETE I KBRS L3 12 2 WAL RRVE DS T WIS IE S OIS B 2 G A T2 Z L ZRIE L
Tw A, Pendletont> £ AUTHIL ¥ A T 1940FEMRITIIBMAE A ITDR Tz EN b9, B S
D P TIT B FIRG /145G Ch AR ABDHRHIZOWTH R L7225, HRERIIERETH oD
WEBONGRE Leh ol

2. DIOHIBAYEEY

4 OEMIZE L, MM BT 5500 OFE L EROBIH R RZMFIZOWTIER S,

1) $kic X 2 %M, B SILTHERICHEME (oA L T b (Fig. 2), EMBEH L LTAREHE LD
2o, FHECEEHLTHL 2WHT, WkksE <, KETREZF I ZEVPEL(HETH-/22LT
Hbo COLHBRHEEIEMETSH > 72, i, EAHTERAK L HEKEORTERELR 202
EhiL72BbdH o7z,

2) TEEFF(R, EHEMCEEL b (Fig.3).

3) AKEIC L 2 EE, MU ST, LW EICR S, hE L EIICIEE MmN LV, TR TR
POIMOFETE R EPIHAL TS (Fig. 4)o ZOFMEEICHFRICHCZHTIT b, #PE
WEDHRICESX, BtooIlInefToeT5ERbH o7, TOHEIKFOBRITOLLZ LT A
DRI L AR (BEH PR E&NTz, TRENEZ VL) RBEKOKMETHITh 7, BEETIIE
MTEBRweTrHEdHoT,

4) [AlERf, BEHEE LS E R LTS (Fig. 5)o B2 VIEHMIC L A2HER L FATL T, B
B S) o ERS 2 i e e B M0  2 7-0 IH S ts, T 2k R W70 ISR O A F ASHERE 2 K
WHIZBWTH R0 & L FEFICHER Sz,

5) BEEift, &I L TWwAD, TEHTIEReL i (Fig. 6)o HERIZH o TKANEDY L 2E
HTiTbns, HitEOHTIIRFENELARTHL LV,

6) M) IR, PE, HICF—, ArmmilickEnMBICEASNS (Fig. 7). B ELE
DEDIHEAKELZIZE o TEP VDO E, 20T FTRAMINTELRWIIERHT S L) 2&M40H
Tit, BRI LA LAEYPSLEBICBIET A Z LA Thiz, T0L) aMIZEREIICEC, LIFLITE
ENMB LI BT TH D, BEDITOIL TV,

7) RIPTBHE, SIS mBRONS (Fig. 8), HFIZEEMOWE HEOHT, BRAEDEEIZE S
nTBh, BIELHFHRL TWwb,

8) Sk, &ETIEH B, & JIIEVE R GAIBEED LCEE L - s B % <573 5 (Fig. 9)o
KRED S EBITOMICIESE V, MEFEZRTWEDORAFBRET L2005 —F TIEEREK

Fig. 2. Past distribution of land preparation with hoe. Fig. 3. Past distribution of plough drawn by a pair of
Villages were shown by the frequency of the method as bullocks.
M ;frequently, A ;occasionally, —;never practiced and - :no Symbols are same as in Fig. 2.
data.
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Fig. 4. Past distribution of puddling by trampling with water Fig. 5. Past distribution of rotary puddler.
buffaloes. Symbols are same as in Fig. 2.
Symbols are same as in Fig. 2.
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Fig. 6. Past distribution of upland nursery. Fig. 7. Past distribution of transplanting without puddling.
Symbols are same as in Fig. 2. Symbols are same as in Fig. 2.

Fig. 8. Past distribution of transplanting with stick. Fig. 9. Past distribution of dibbling.
Symbols are same as in Fig. 2. Symbols are same as in Fig. 2.

PRI N Z CHAET 2% L h AMEME T IThhz, BMEDMIOTHEUTEREIN TV S,

9) REEABR ., SISO ROND (Fig. 10)o B KREMEDZHEITH S MIAH OIS E
DIDITHEEDHE DITRBRPTEL NI EILL S, HETHLRERBOBWHTITHbNS,

10) AR, PSS WIS KM L, I LIS ET 2DOATH S (Fig. 11), 7272 & D1
Bigez L7ctkic, BELEN2WHODWIHARFIE I L2 L VI BRI LD o, BIZs A=



Fig. 10. Past distribution of threshing by man feet. Fig. 11. Past distribution of threshing by trampling with

Symbols are same as in Fig. 2. water buffalos.
Symbols are same as in Fig. 2.

Fig. 12. Past distribution of cylindrical rice bin. Fig. 13. Past distribution of straw rice bag.
Symbols are same as in Fig. 2. Symbols are same as in Fig. 2.

Fig. 14. Past distribution of leaf container for rice seed Fig. 15. Past distribution of parched rice.
storage. Symbols are same as in Fig. 2.

Symbols are same as in Fig. 2.

R, 435 FROFHIIE L AbNT, TREOHAIET A TT7— POBEZONTH L, —HALERO
GAINET A AL OBMRPHEA S B,

11) MR E, &icafiT5s (Fig 12).

12) o FELHTERICE L, BER, FRICHEBEIICIZSAA % (Fig. 13)o
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Fig. 16. Past distribution of parboiled rice. Fig. 17. Past distribution of rice husking with millstone.
Symbols are same as in Fig. 2. Villages were shown by the frequency of the method as

Bl ;practiced, —;never practiced and - :no data.

13) B OKRED, REHHD» L RALIICE L, &D
SARE X E 2 LTwb (Fig. 14), FE» SO
MEIZOWTIIHERFETTLRRAEF TV E LR o720
DO, ZOHOMERDIZ LTI OMIKT S 2%
DB A AP SN TWD

14) RO K, &G T 50, ﬁ%#%ﬁ@%m
NPT ThT ML WERPRS M5 (Fig. 15).
15) S—=KRA NV FF 4 A, &S5 HT 52 ERA
LEHEIBIC,IT TR EHAAR 515 (Fig.
16) o

16) f#YHo FMIH L REHOF —)ITRHIE <, Fig. 18. Past distribution of threshing by pounding with
HFER A HALFIC 2T TRIEL TV 525, il pestle and mortar.
JemERiciE e < v (Fig. 17), Symbols are same as Fig.17.

17)  BAAF LB, mERCE ORERIE NICPEALER I
95 (Fig.18),

PLED & 91w AL S A AU EEA 2 704§ 5 Bl EARFE R\ L i%ﬁﬁéﬁﬁkﬁﬁwﬁéﬂtoi
7253 AT DIRAFEU T 2 BEBOFEM A D o720 2D &) o AIRIUIIH & O RGEHER b & O 72 L BRE
BV T B4 OFEMOMIEEDEVERLTWEHDEEZ NS,

3. KALTEEEM FICH I HIRBOIHEDRBERE

EMAEOHKED S, HXHTIC2b 2 FEMONEOREAIVKH HBEORIBICEMBE L Tn5E T LA
Hlshi-oT, AENOKBEZER TS EE % HEKE OMRLHE L7, RAES R OEKHETIZ168
DITEHDS R AZENTA, T0 ) LEOFNOKEBRDOKREEHE HO D10 AL ECTHIEL 72 8 HiEHk
%Table 227K L 725 2 HPm, Rb, Pp, Re-UTILEMHTHICEAXTETH Y, K, Ub, ReldWE
TETH D, ACTHEBHTIILEICET 2R LR LAY, BBULE T HICEGEMAE &R T
£,

Table 2\2F1 % L7256 5ED 5 b, BEERA, B EZBHEIIReLUbD TEFEOM TIZ707580% BENE
HEEZRLTWA, FLRHITIBEIIINS OO, KPRe-1DF DOV ETEBmSI N TWVEH, Th
125 EPmRPPp, RODOMH TREMENIKL2 -7, RBROBBTIZERD2EBML XD TR HIZH
BHBEA~ORIE & I NED, Fig. 7£8L T 2 L E\R O EBMOHE D GAIHKL, THLOHENLY
WP ETIBICRESN/IHM THAEEZEZOND, HIFBOEREIIRbEUbE V) LHICEHLIZEA L
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XHRE 2 KB TEP o 7o THIRRTE TR/ L ) ICHBEEEROBMHTH FEMORKEHTL %
NFNOHWNZFH > TERMINTVWLIEEZRMLTWEIDEEZ NS, I PO TE S
Nizb ENAHMIC L BEMIE, 0 FVEPI Vw20 d, HIEHERDICBWTIZI00% DEREZ /R L7
LQODOWETIETIISIIEEVEZRS ol TS EIFERL Y, ZHESIR, W, BHELIEPm
BLUReNDH THWEZ R L7 DLED X 9 IHEZAFITIZ 0 20b B4 O 5345 1213 2 DK O L 1A%
CRARLTWAZ ENHEL DR - 72, FFICEBORTICET 5 BRO L & Hifroi & £k & oxt
IOV TREENEW—H 205 2 &N TE,

Table 2. Percentage of rice cultivation practices conducted in villages classified by surface soil series of paddy fields
in Northeast Thailand.

Villages classified by soil series*

Practices concerning with planting

Pm Rb Pp Re-1 AC Kt Ub Re Others
Upland nursery 35 36 40 43 64 59 67 72 64
Transplanting without puddling 59 9 10 57 71 37 83 70 58
Transplanting with stick 65 64 40 81 71 85 83 88 77
Dibbling 29 73 40 57 43 52 61 47 37
Land preparation with hoe 36 100 - 63 50 55 0 o7 72
Plow drawn by a pair of bullocks 36 0 - 25 0 0 0 6 14
Puddling by trampling with water buffaloes 18 0 0 10 0 4 6 4 3
Rotary puddler 73 0 - 50 17 18 0 8 22
No. of villages 17 11 10 21 14 27 18 125 91

*: Pm; Phimai series(clay), Rb; Ratchaburi series (silty clay, clay), Pp; Phonphisai series (sandy clay loam), Re-l; Roiet series loamy
variant (fine sandy loam, loam or silty loam), AC; Alluvial complex, Kt; Korat series (sandy loam), Ub; Ubon series (loamy sand) and

Re; Roiet series (loamy sand, sandy loam).

4. AR ORHRYE

RIHTRZ L 912, BUEMO W &AL AR OTEZ HBH® 20 272012, »{ D OB O
TEHIA G A AN % 5 2 L HHER ST £ 2 TTXTOBMOI THAMIRILA & DOFEE D
PERL TV EPERT O, BMieZHe L, HENOREZ Y TLE LTS I A5 =i 2{Tv,
EHMOBPELFH L2, 22 TRE7— 5 OHBIHBARRICESCTHEL, 27 2% —HMOEHE
oA — FEIC L o THEB L7,

FOFER % Fig. 191 L7z, T X IUTEMSFIIHIC & 282 0 BERAMR I T (A% &,
BEEALSAD KL T (BBE) 0 2FICKE {Oohit, BIE IO A HUREY (AR AE$ 2 817 O iR Bl
DL, BEIEEBMIZORT 2EEOH 5L 072 AROP TS 51280 X %) 5 [l
BRI TEECAIHLBVEIEY B LUBHFERARNBKROA 2B L 12007z, A LB 2o 7
HERE R R, EEEY IR, MO L IR 2 SR 2 E S S, RO RO T
CHALENHEIEIND LM TH B, T2, WhWA YL —BIFHMED R ER Z2EM D 22
AoTwh, EEEOFERIGTHTBY (2L 5 & HEMIEORERE 1270, MEHIEEICHET 2 REE
BB IOBEOTRMERAHILY A ICRATVZ D EEZ SN D, SIERHIC L 2%, MEX
BH NS OO S CHEBED RV LD o 72, & BIZFRAER OO IREE OV F A R
& ORISR b AR R (r=0310, p<0.01) %56 ICTHFESIR (r=0.338, p<0.01) FHIZA ]
BIZHD, ZOHIFRENERDBL TVWEZEPEILND, TVTFRIEI A—VR, ¥ 10T~
FNARDANADERTH ), HODEETLHISY A BIHOMENEIEPLBEZ > THVZ LML TY
B, ) AR BREREAOSA N ARICDH L OEFMEBICCOFTHPRLET 5720 R6N 5, RIBO L)
IZEMEREHIERER O L SN0 T, BRIZBWT I OG5 FEM AT b 2z T itk &
2500, MO LY QEFICHEMEPIEATH 722 LZRTT—2IE5DEIABRLN TRV, Y
FAMRIZ 2 OMIgIcZ C RO NFERIZOWTORHTH 5,
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BETIIERA2S RO UTBHAB 15, BEARB»ORIN KB 28 E L Toir o/, AiEi3a
BHBIIEAOFME L LTEZONDH, BHOKRELS NG LBITHCAHAT AEMOEN T & A
bhotz, BEAIIHEET V7 ClEBETOFMANERICEL , LEILITHARTY RS uiErzsh
50, $9F AUBEBICBVTH R D A2, TNHRZRIBEHROERE L THwbREZ L
DEHOENTVE, T A BV TEHAFEHRIEZF L o TXI VW TEHE S TIEW 579, ZH
BRI ORFIIRED 2 v BILY A OFEERIIEIE L TREDITAZ LN —HKTHE 5, KHRET
I 138 L R AR DK SR T BRSO —D LR L 720 RBEO RS ITBEIEL L Tw»
DHEZ AT TR o CH A LADBM L, T8 avUIEREHT -3 Ebo THEEDHVEHTET
b TBy, WEIISHEIG LRI A ORDITBE L ILERARESE > Tna 8w, B2EIZFEL
MO & ZOBEFMEE L L TUFO o, RODANIINTFEITLTWD EEZONE, RET YT

EH%%%%@%%Mi HEPIZH R T TORMONTEY, MHAFELEILI A LF—TH5

o BIEA TR INLUMNOSHIERDS LV IZOBERIZOWTOERIINETH 5, ZOHEOHEFMHB 1
ﬁ@%ﬁtw*ﬁwli#rbﬁxﬂﬁmw@:t HOME % B H2IRRPRO BB E H i 12 30 2 RIA R
HORMEZEZ LI ENTE S,

DA EosE M O KLy, & 0 DA B D 2 HT K RO EEA~OBIL & L TEDO5AHH
BLIBLDOTHY), —HOBERE L THISZ R T 5 REMAOBB ULSEHLTWAEEZ LN,
BRI 7 4 7+ RO EMBRERIFRE, 72—

Land preparation with hoe

AOPFEEERTEE, LWHEARTIES % 0 BRI . ij;'::::czi rieebin

B EmoOBVEEMERIETCH 5, 7272 LR Dibbling

AT L V2 B, BT LTS EITUE oot or et with vater soalon ,
BIRPHEEST A2 L1, HIEOSMNRHES, & Rice huskin wih o stome

EDYA T FEOBIFEORA 2 & BT L FoRflsy e by sdine vt putle s mrt

DUKD ZRTHHEPTH Y, ZHOLMTICE L vt wiehon ot

THHEBW WAL HEMEL TELBREHL 22T Treplenting vit stk B
HVEN S L, KRS CTIEBEDEIE, FWMOSMm Parboiled rice

%2 AR O R 7% 2 SRR & SLHIRH & ORI e

B4 2 0 I3FT 2 e dr o 12 DT, SIE0MEE L1 e 2o

Distance

Vo ALY A DAL E = RAKHOLRIZE LT

15 ¢ DRENL EN TV DA, BEOFABRME Fig.. 19. .Similari.ty c.>f past g?ogr%phical distributi(?n of
various rice cultivation practices in Northeast Thailand

OFBIEG LI N 0BRICTHERLI ) L

BWD b

obtained from cluster analysis.

&t ¥

ARFZE D FAITIZH 720, Khon Kaen KF B F O Kanha BunprommaBh#4%, Somkiat KonchanlX,
Nuawarat PookratanfX;, Thanong KhruadaengfC, Yasothon Agricultural College? Songsin Photchanachaiz#ffi 7>
L& DFEE T, ML TEHOBELRT 5, L72AMIEIIH Kiﬁffﬂ‘\%%.?ﬁiiﬁi%‘bl L5
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