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SIPEARM 12 KEN'S ICUIUM- IN NORMfEAST. 
"MUHAIAND: DE~PN, REEEAIAND 

'DA MANuFA=~UING OPPORTUNITIES :i 

~ ~ -BACKGROU]ND AND:-JUSTIFICATION r 

V !bhe Nortd-aasE region of Thai land, cowe~ 170, 000 square
 
'~t~I -1ers'AtI's bounded to the fox t a ldeastL by the, Mekong,~
 

River (which, form the common border with I to the west , by
 
S the l~jhetchabou- MUdnzitain ratige and Lo -the south :by, 0.e Danarek'
 

. c..a. The Phl Phani
ntimoi al.i hei eborders........with Ka..p. 

m rTun in da dividing the regionJontbairis outheast direction into 
titoakto tiakornbal ,utt forer"drains Sri 

7
and K6r The, by the 

Songhram rive directly into the Mekong w.hile tle(Korat baISin -r 
the CI and the Muntriangle is draind by two ajor rivers, 

which flow'into the-Mekong in Un, Both basins are at 'an 

l :stif approximately 200 meters above mean sea-level and 
spn I-porahtoard-are c haacterized by a' gently rolling 

the southeast. 

Rainifall patteclis are dominated by both the soutthwest, monsoon and 
'ropical cyclones ,oirigiiit ing over the Indian' een. There is a 
distinct vainy 'reason from May to October 'exhibiting. a bimodal 

pattern with two peaks in Junie and September. Aver ge wanual 
anfvaries I'rom 'I.eis than 1000 iin in the rain shoidow in thle 
ostato overi 2300 iia.along the, Mekong in the'northeast, The 

is.g.iCl..tu......critica fac -o affecting huw.ver, thle extreme 
variabili ty both wi thin and between years riather than thie total:' 
;,Mount of rainfall received. 

'Mere are 35 dif'fer-ent. soil type-s in the Northeast but the 'p 

ljority faT-Ai' to, one of 4 great groups. with the exception oi' 
some' limestone areasi the hills, ViVLLMtua llyll 'OilS in the, 

bNor theast are 'derived fromi sandstone, shale or silt-stote. and 
therefore are inheren.l..10W ii potaSSiMn clcium, magnesim and 
p)hcGphorous and h-ave extreme~ly low organic matter levels iand 
C.E 0.s (Ragland e L , 98G) ' . 

~ ' ~ The~r6Lgion cohtains approximatel,,x 18 million people or about one
 
thi'~d ofthe total Population 'of Thailand and has an arnnual
 

. p.ula Lon grothI rate "of 2 percent. Farming is the major
 
occupation of 80' percentL of' the Pjopulatioyl and, onl average, 

percent of s -income Icomnes directly from farminge (USAID 
1981). Ae-rage agriculturall hoise.ld iutucme forLte region is 

'9''~ R-aht:11,900, or aj'proxijnateiy U.S.$ 1160 which represenits only,60 
ratiorol. average ,(OAE, 1987). ,''Agricultuaral'Percent ,of thle. 

incomes Are actually, 'falling in thec region by an' averageo'~ 
appr':6mtely two percent 'er year (OAE '1983 and 198-7) Fhe 

~ S oftheastetrners are however', extremely mobile amnd cl , migrate ~ 
to, the vr'uncital centers LaigI 6k.r other regions'to find wr, 
in the off serson to SL PpleMOen.. their agricultural in1COnes. 

' *'~~~WL AL*' , ' 
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Farm mechanization levels in the region are also below the 
national average buL are increasing at a significant. rate (Table 
1). Only 2.2 pe1rcent of farm families have power tillers and 
land preparation for both rice and upland crops relies 
predominr ntly on aninal power and hand labor. Land prea-ation 
for some uph ,i ,roops, mos t notably cassava, is don. by largc 4­

wheel t r, ctot S ' tirtualv ntl re]. on a c-mI tactual basis with 
chargea ,angi Dn NO t0 150 PdL peA ar (525 to 37.5W- per 
hectre. ) :uDP, 1, )1 . 

Table 1. Large agricul tural awhine.y uso by region, 1986, 

J' 
NUMIU-i- iNCRiEASE cRCN) N3'" t ILREASF.7 M. 

RMIGN '/year) FA.L'IS (%/year) FARMS 

I fRLI.I.,]FRS 12 {EEIL) LfRGE TR1ACTOUS 

1.4, 25 27 2.2 5,428 17 0,3 
NORti 163, 170 ,9 12.7 10,454 17 0.8 
(W'IE'NTAL 	 1,, (n6 8 20.2 17, 721 19 2.0 

M0UI 60.41t 28 9.. 1,220 20 0.2 

TII'AL 4-50, 3 1.6 . 2 .1I, P123 L8 0 .7 

NA'IYER PUMPS MIECHANCAL, "I IRESHERS 

N.E. 10.4,236 14 5.1 2,937 16 0.1 
NORiTI[1 174,890 L*; 13.9 8,532 1t 0.7 
CENTiA, 13,55,8-68 14 39.7 20,913 - 2.3 
SOUITH 30, I o 21 1.! 965 -12 0. 1. 

TOtAL i669,0195 15 13.7 33,352 7 0.7 

MLIILANI.'Af. SPiL\Y'WRS IkND OPERNE-.") SPR\YERS 

N.E. 1, 	 (). " 279.851 70 13.730. 
NkOll 1,2'4 I 1.7 563, 'M67 -18 43.8 
COSKNU'fAL 9.3, u2G : 10. -! 452, 703 3G 50.5 
So;rAH 2,151 17 0.4 79,650 121 12.2 

TTL 123,008 21 2.5 1.37M .18 28.2 

Source: .)AE, 1987. 

Mechanization of crop is ,;izement and x)st harvest. activities is 
Very rare i the region; [etL:i zing, weeding, spraying, 
harve.sting and threshing is virtually all done by hand, either by 
the ar,,ier hiimself o' usiWg hirerd or exchange labor. Traditional 
exchange labor schemes for rice transplan-ting, harvesting and 
threshing still exi Ifn soe rIeas n, the Northeast but the 
practice is declining in importance, 



Diesel or gasolkine powered water-pumps are used in areas with 

significant water resources and electric plullps are a popular 

means of utilizing ater from simller ponds or wells close to 

villages where electricity is available. Soine of the larger 

prunis make uso of the engines from power tillers and these 

engines are al-so used to [cwer sui-il 1-wheel tl ucl-;k ( :Rot etan' 
and to pull wmrall trailers or ox. cat. 

iel"x plow, 

hoe ( 'Jorp' ), spade ('.iai' , sprayer kilidciWiredhlng stimcls. In 

qddition, although iloL always classified as agricul tural 

implements, bicycLes or act orccs ;:uld -nll.li 2-.hei iush-earts 

or trailers are regularly used onine-arlv all farms for hauilage of 

a wide va.riet;.- of 'raterial. 

In tile case of snaller'h u d iml.eien;, ics.L ',.; own a 

170A Of nr'S' i r e agricultturalThe significant SUrMc ile Of 

nachirty rpre ented i LnicI] I in'dic.t e a g'oc lg demand by 
So\'e.' :it ioul d beNoi'theastern farm-rs for anJluhaal L~itil1 

kewiLto .lieis liiante]y" icorge I., ,1,13 cf machirery merely 

because it iS avil able. Oil- th( peCiCA iC under and 

eg ainard the currentunemplosment h ;nin the NoRt le.t 

nigration of ._-bc to t cities and ]izic kok, talhen', imIitchincry 

development within Nl.tAU ¢i st.i eai .tor liAeping !o meetwas a, a 

tic, ajio)' objectives at the ci'pi.n Q; te,.-COmpone3.it of tie
 

Project.
 

:. or iiptemeiiL-; PO 

ovci-'ci itgi ab,7 but tt_-n,Wl._' ,hi c curi-nl.l, 1 imi. ..rcppii'g 
First, .,.achi.n .. jiNpi.Co'c(i hlA,:- p<tont t[ ft .f 

iritel:s i. ica L.on in the "og r eanFiuie i' di e' prE-ri:e
 

crops; ill Itiost o' NiI,.l f tI-; is e~ftrcmey poor, or non-
L 
coiacidei ,i.h r iceexi.stenl -because .i-! Lim' t l"hand weedi. 


wiirsl 1y-bedAd lpt ar.L ion. simle h.tatd-, -etle-rsfl \ tiHiefore b1e
 

,t M.r thi s
woth ,:onmidhbriig lo (. xplre ti ptcti-t r',,lk ing 

labor cobr u it.i,il, A lItl i , I -Oll' t i lI C e O;ii' tuiiiiPe )Qi,'t..lp 

poAS -ii ' I> i t y illr o IlLo ithe t.i.;:io. Il..t"ti.uig of tiny 


ON iT-.01SJ ].aJ. i. 1K.iti hlUre , Iltl '' -:.qrii'.1-. t'e
:0 l,-


:ero-ti..l.ac l( ilLl~lsi C-111 10- 0 ' -r,td for tle' Northeast
 

and if tP: ziw'. s s , in 'jab.]ln-iiaer" might be
,'n 
e it ''j r,xa.lWRbh.i Ir) cisltO tUh- 1tiMn¢I,, oh tlMAst r'., Cice
 

t,]ien 1510i i. .11iui led iue to Ilt: har .:-Aing aid tin a'.hing of
 

rice.
 

is -wu n to I Y ;..The 5s. tond :', wher iimI en. ,I 
P0toni.! . Ini r ,< :-;ti - encourige goodult[ ' t icr .o hel.l,to 

't , Vol:" n.xami pIie, 11o11t fanIlers:io
agrol-aln. " pW'ctice.s ini 1th. 

reco'og i'c tile ?vic ,101 'a: 1 o.a1e Atl'u ti.- crOl spV it!'-lbuLt ind
 

it Lou , i ii t
tii.h-ii-,OiS 1.0 i I . ctidit. ions of Iland
 

pIl'lili14. N- tht,[' ii jrd--drall,,; , tw t 1,, upland-crop pltiter tay
 

,:jerelkor nla:o, A ,i cideit. iaI As. r; 'II t Lii. aci wa'it, iop: v] sCit . 

An imttleieat ot in deep lIactc t d tilev'ol'oie mo'e efficiefnt 

Is i,.i .e 1i101,i;llu ii .(: pracAi.CCesitne of':i)-r: .tti 1tr1 11(! of 

mlight Ic0impro'.ed throuigh n-.im sec" tiou,
p. iizii 

http:impro'.ed
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thof' the pn tamon'delpmntenrPI 

)r Dpewtic( mi' Deinin Lnt~ 

V 1v~ apn, omnt, and, th ,,Aricu 'ing rojei localA th 
4~ he~ Prje-~ a~h1~ j ~o4i~bs ~ ikfn 

~~ ;~e~iij~~iiieiit rin dt 13eEonst ielfin D" RD~Jt'fies 
Theenins ng ihn.l' interest. era Ootch,POJ ,cncR onne 

Clee p ith thetrl andp intu'yteins opo. thhjetof ,ad~ 

*--n.g\ rre&-ult %proect exres "~uinte~ro in
toiw,.ke I grI, w.b1~Iiipennt , frtesting 

-- q-rairning tsra ii~ 'NERAD es ojl- .1t rsa 1 r PoeM ' e 

theflion s16r- atla~i ilic _"Th neRof c £inert, reurn 

. areoiu1l to' sub4ThaeiRR.iuswaPMjcc't onil; '4« i/ RI'.- ~'-


-ag me interest vanor testrngop-a
 
, r~be abl fai'd
10eiie~i~ i 

~ ~~9~, ~siigestons indo~imp-oveelnt moictile"~ 

-~~ Le to ChelionsRIPr futre a1,fn~'r'po rte­
freinteres 41, 1 mai y adpto patens 

it~-4 -v -es, ­

st-esin foiy roenenr d oitrab1 on 

~'> 4 ; fo~~if~ needieces loca iwinupmeiit r or protisin imp.lees~e 

inrsuggeeetiond U;tTearees dele i'e foruv cjhfa~e wcliev 

-of tetg varou f4ti n~<- 4 4 'im.i feent art of he .roieg ioncu-s 
, A~ g . wre 6 dtif -4 's r~i V 

"'h lntai1eqe t ~ a4 o 4spbec-

for4 Clf (161t "'-4wenpieces-of4 f'r tetn- e r 

de~itae toadln 

"ts o telslfrm.A e4~S,1 0A 11 thir -w4 a- reul 4, , 

tetn* vnriou's-4 prmsn impemnt -fin n- d mdiiain 

1) b4 ,44- fa-to: 

io--t -4-i ~-44 

i 



Table 2. Changwat requirements for- siipl(e farm inipler'LS. 

Imp Lenent Charigwat Obj'ectives No Les 

C PIC. 

IbWUfaO SrI. Saket prejraratJion for rlc~tQttdby 

P10,7SNakornpharnom vice and allow Chrin 1thai. Lek 
Roi Er earlt-e "and /t5 irab 

Mcd~ait , enfa 
small) po-vice cropjs. 

1 	Mod i , ied (Aviiyaphum Speed up land iilv lWsa avre 

L' Jab laxo,.er CIuriY!7iphLIM To Speed up the
 
~~trgof legumes
 

in o"Quc Lo enswae
 
tim!'I"y.pPanting.
 

3 Cyclonie Chaivaphuirn To) Ic tes:L'.2i ln iial 
seeder tar 5rw~dcuw~nIii (p L AWracrt 

srl.-seceded rcit.he thi.-n a 
iegumes, four- AmmflistraL 101' 

ilzr&gror- oCc: it 

I 	keapor usi:d Chinyaphurfl Tri.a.1d . t~o To b? ~ uLd 
wi th joiwea- am I eby e w[le! I~ptil.NakcornyA: oI? 
t 1.1lc-r rto IiU, fi- ~v 1.1i jot sihil pow(e.t iller 

5Srag1.e-row il iniJUM,'Iur A tw1 aIs . wt eli iq c-V 

injeJ tionr to donni-a raute ilpi eet. t Idli 

patrIKS ILCa0lNP~iC S-"pAct? bar' to 

IF sp'acing" can fICI lItAUte 
tUpl r,-d ;ip i f. e- row-I lanting. 
"erdler lug opritions. 

6 Rice- S,-L S3ket Te?. cd ;Is a 'sat
 
t ranspraater Nakornphjinuto to luulLt.li
 

-i Lkproved l'act.1ices
 
Dwei W~CUM. 	 fat v'ice. 

7 	Fect.i liea SAi Mekt on an en~xulimental
 
pI acutnier.1' baksis linked to
 
inadhiecy feAt 11izer tials.
 

8 	 Turker*j Wc' iii LLLi~ Eq rwA'.o1.Ias 

Inf Cl pIjnu-00ion rir
 

withI pd I'
 We~b.I 
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RESULTS .OF F OF IELNEI' 

ifjop~t , Srea~d 	 nte oiid 
th6e n%asvimuchinteres 

tQdo s6eed a 
a~~j6mef.,ava 	 a bne~ 

TV,";N DJannbi ix p s 'a uei 
~A~i~ed 'lo ro!;pi heu~groect lausrdmndtra~epara.~i 

L'c)i 'tn s -a n~r cot i&1y grbegn prndutheseir, al tia6 - I.,I '1oca' 
~. < tchnito stnca ~fn -estn~it~1 as 

ape tuicevatz 	 0y e 

I~e, ofi 

po ere 0~NI~onhnI efam: x 	 lt - ' 

K;Ro i 	 &edp.1ows from;ial~ Iti ,t oroecuse 'CIthtra it anlhe 
~oa- mbceuatgWa ctmxrent1.itv lii 

to th~~eonn~nreers7'~~~eff ,u valuableIRR 	 rwh 

vegetatieIn arodecluanoi er, er~uiod for ~ithe rosoie traclls­

ndI 0conLi~ t t'tHoeerp Maomisingt 1)0n'ii 11edsc 	 specmalo 
>Plin en.uitrc'hnr thi veoranit.es h lack otithi'noog

~~juadle f fsp Ivte"'.'etith- ;,,, aur,, ,. - l, 1~ p'-1 
se 	 Frct th rie ts,ituse. d'rcjestd(wast tes heroe 

~'Ku~e'L'a hr~i~iU (fibe-stripe th;as seetbene; '-ofn 
ajsVibe ar teh ed 6JJC ands~,) ib Knr:fho unierith' *tr 1Thusiof
'ea ched idces. Ate ibergi-ii stbclremovled t ~ir tsits~o el,-,ss 

~itha i~ne(Ied£oi i&J$ ltinitneenier,whcthe' to'd the 	 o,~ 

laeI- rno, cturlrngits easi~wdiityboenti aied ba-lLheu ,/I-0 

toeTCD ftranspan tingfi rlaensueeasit a projec 	 oasv 

n t of' paI tice h~o'inSr :heA0rf ials re CuJnReci that 
01111csing C igr aty usi Io,~n'mi ee , 'VesOAS fomajorgthi

pl-iobrale inaentrpa. 1 a.thcfnl YP re nd t 1Lc oft 
i,*Ic l ,pesm .t~wte tmlierd ait sein cassaor'ies 'o rhe~ ofr Lhting 

jteref this unreovn 	 th For Lm eas, t d oeided~t bet,tfi 

LIC n'~ri~ ibrsrv , t aj as, r ceui wel 
devloedard.tete b ' Unvril til us jGT).%rteqUiso Kne 

the ichn llcs~ th,'ebr ta be ec% 'ih.tl. Ueof 1 

-howiciifi-tetaiinlretn 

J Et~'-'4 	 eti0 

l 
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Co 0* th"v% ea at ~pot~ntial','. and 'fo 
_L an urgee edo Oc1a~hfe~ani~ 

eto-ro Wse~r-sd nEA, ~ 

-n6icir1y on y~roduce a. cr p inr, 
ar ,,in xee wJheZc1irque" ,been_ ;-Acs,

proel.n Ve"R'an r~Sdop2~e' .sronoiclly ""not~r -ba 

bioc' praodui2ls{anandoui1-. consequentiy
mad g e trenmily" cvitit W'Bocas Ling' rind hzid dibb] rng 

, e, Elng Iethods s phiie cv ,m, 'sed _ 

' 
4'~ ~7,V , ,IwAntire uwidde' se~iedf4eupncrops 4idi ling Aith e ym-b~n 

>~ A'y~ an..c~&Ahget.1ced anr itls jitrtienes to' rs. 
4 a 4manIy 

4'4~71~4' th I~ sedn rgo ad te~p ely.uCsd" 
~.thtih ~p 4i'e'tn cofrecteotle ipeients tes-ed 

p1roxi ti the ahn re, 
44'4~'44~44'4<ffeti1e (ertabe 3)and iscsdee I b aSh keeL to 

k.~~ of doetswnrcpec.pac ehncu., fh 7 
p' avd aneo unU 4444 ':,tnba 

efable 3.4' CostsTable nsand is alesi 4 the to-aronomic oe'ke 

44~~-4'4> seeder aS use0d'for direct. solsn riCe. 

~444~4 ;~ 444 ~4 ~444'' (Baht) 1 
.4..44444 4 444 

4 V4 44'-(urre. G t cost of~ the seeder H.~2oo V 

Am'izednnal ;oit 12%~ssurning 
iiachind'I years 

,4n 

<' interezt and LIfeof 12 : i > 

.ost. per, Mi(, 8C4 assuming a pcr cin~4 J 
4 4~ .4~- 4' arA a: twro-week, planting Ixer.od4 

V4ddItIonal i dlre'ct sowing' ,-e)flcst " 

S(e~tra seeds,,, insec tlcide, etc.) 44 

4TotAl .4cost pe PIai 4of usin-g the'ed~' 56 
direct. sown 'ricc-44~44 *~-:'" 

' '
4441 4 ~~for ~ 44 4 

.44 ,.,,Cost,,,exr additional kcg. of, rice' produced -- 0 47 
mcn.yedincrease, 1181.kg./Rai) 4 

4 <444 Jr.­
)4 4

A ~ 
,44~44;4~~~~~Y4

.4~~~ 

V444 1r 



* 	 nce haboim tiltwee cov. idn 11igth 
~4e was~~ -eeii'O 

c 'o 1ogy. For~th J's'-reon, 'aTad~e 

di4-g c rve(.ILO.h 1rr 

)FUM'ER, RESEkRCI AND DEVEfLPE1M NEaDS 

\>LR.%D with-.:the issistance , tnd cooperation oft -the- -ngineerdng 
of~ eTheDxi-iient :of oniue- lescuLiengi1 

sinpe 'farm lmp emeijtsbuitl. the e nii
SDivision 

! ';~~ a 	 fr.o6' cott g,,,devel. opnent dr''~Uo~' need 	 won 
m -hnr-_pr~rae fcr. thelNortheastl esp'6ia1Il a thrng,

-,.oenilimp iiee" -iden, with, .lces 
~-us~opw~ n' n the,& 1i Thi wi 1'a116 -the us 

iever, imrp1 iierits once,-their s ze sic oinge constrained by 

i4 

~ 

-1icof the, larger jnachinei y such as threshers, ft ter 
pJump)s etc. havetheiowrfjengin'es,' however' , a the use of pweI 

itillers rises, an creasirig nunib'r of farmiers, 11-.hav'e' accesii' 
't th;Ieir o%,n mechanical power 'sow. e fruse wsith thos 

'implements. UI is the'ref ore recolinmeded' that fht%.re 'iiplements'­
~v' are ,designed for~ dse with po;wer ttlle. 'engines~that . e aIra~ 

;-available -on an increasmli 1number'- of' fitrms. tSimiarly, mny .h­
implements ,have their own road wheels for tranis *t 'to the field. -
If~ 'the. e could Lu -Lhe-pnematfc-tyred1 whels 

S'wOurrenlt1 

be mochEieW~occept 
used byr. tile push carSXts curfep Lly owned by most farmers i tile;;­
region then 't~e, maiijuitaLtuiing costs or stich imp] eiients' t1 

~ a,gniflatt eu~ 

Uavlproimte -Cost and the iianmes and iddvesss 'of, locl manufac ' 

'< tituerts' cx (1&implemecnts described in this reportlare Jisted' in'­
<Arppendix '' hind mQ'canial drawings annd LCILC11 de'tails of" athe".­

- ~ - implei~Kaas -'ire'reproduced in Appendix 2 -, 

, 4d, 

J4 
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APPENDIX 1. 

Names 	 address and prices of agricultural machinery wriufactUTers. 

Item Machine Mnufact ater Approximate cost 
(Baht) 

1. 	 lprowed buffalo Char Thai Lek, 200 
plow (large) 	 3/3-5 Mitrapab Road, 

AmliQur Mung, lhon Kaen, 
2. 	 Improved buffalo 170 

Iow (small 

J. 	 Inclined plate lunasin, 107-8 Sri- 5,000 
seeder 	 Satchanalai Road, 

Suwark&<i (JL , Sldih tmi. 

4. 	 Cycloneo seeder 

5, Rice-t ransplante-	 Aree-nb thon, 2,600 

2.35/1-3 alactiChong Kae, 
Tai i , alkori Sawan. 

6. Direct paddy Pini B:x'ikarn, 1,500 
seeder 	 T,-ajubon Lung Thonglang, 

Lam Lu:a , Pratumthani 

7. 	 J-b planter Farm Suwai, Pakc(hong, 350 
Nakol-'n R'a crauitia, 

8. 	 Roiling injection Powsi]a-Porikarm, 2,000 
P:lante 	 305/3 Jorhor' l.nLet'ec Lion, 

Nakorn Rtcla.;ima 

9. 	 Paddy weeder 400 

10. 	 QMand weeder p 300 

11. lwesher: ThUnyawis-;akuM, 16,000 
-'Jft drum 593 Hoo 3,
 

&-i prachan ,
 

- 5 ft d'uI1 	 Kn.L.Si r, 25, 000 
107-' Srinatclanalal Rd, 
Saw'mjl~aloke, Stuktotlai,. 

S)iLtK;flvnyont LId. Part. 
4155 Sichan Rd, Klhon Kaen. 

M 	 Pendulum weeder', Prase,.t Posila, 100
 
upland iieeder, Ampluir Muang, 300
 
paddy ueeder Nakorn Ratchasima. ,100
 



APPODIX 2 

Mechanical d&awings and ,echnical details for some of the 

farm implements Lested under the NEPAD Project 1984-87 

t. Modified iBuffaLo Plows 

2. Jab Planter 

3. Cycloe Seeder 

4. Mechanical Reapei" 

.3. Injiection Planter 

6. Rice Transplanter 

7. Paddy Wceder 

8. Kenaf ReLtine Machine 

/ 
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MIIMUM
,;: IND7IAN 

i~ C opac.t desig . i,.... o lra:l°..o °/::i LS E ....... .... .. . . ....."'"n rit 

POW. R .E . . . , . , = ... , . . . . •ooI•n r g n 
'i:~' OWAG RO I'E E R-T...[.... . .... , ,. 135 kg.. 


WEIHT EAPE ..........................
4E 8kCoL c tY row pnietodesign enson iand 

ii CNTRUCWITO ...... ............. !ste.117ii nee&S., st 


WEIGHT ALONREAPER OF(FrUD 

UM C UMT....................... 44 l ie2 pe
I M}NIM ........ . .. 7cmoimlh
 
TOA EGHO EPE LS3vV! 8CONSTRUTO . . . . t r sargheoine 



CAAMS - i RRI 1.0 mreape;r
 
at 

Il 

•Vi 
4 

Harvests paddy of di reirnt varieties 
FEATURES: 

2.4 hectare per dayHIGH CAPACITY . ...................................... 

3-hp engineLOW HORSEPOWER REQUIREMENT ............................... 

One to three men to operate,LOW LABOR REQUIREMENT .......................... 

prepare plo!s and gather crop. 

Simplicity of design-reduces operotionEASE OF OPERATION ....................... 

and maintenance problem. 

Con be operated and carried with, ease
HIGHLY MOBILE .............................. 


CHINESE ACADEMY OF AGRICULTURAL MECHANIZATION AND SCIENCES 
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IRRI rice transplanter
 

- - .. . . ".' 4 , * -1 

. AWAW7. 

- -.
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.-


FEATURES 

HIGH CAPACITY ........................................... One-fourth hectare per day, 

EASY '10 OPERATE & MAINTAIN .............. Machine is operated by single push-pull of the 
handle. Requires few adjustmenls. 

LOW POWER REQUIREMENT ...................... Macline is operated by one person. 

SIMPLE CONSTRUCTION ........................... Can be fabricated by small shops 
using readily available materials. 

HIGHLY MOBILE .................................... Can be carried by two persons. 



''p' 

.:i 4 

1'r-14 

44 1A*~ i 

. r p.pi'oductionTransplanter in operation 

Machine specicatlon1 
person ji
O............................5.I 

.. 25 h. per day.........................
FIELD CAPACITY 

LABOR REQUIREMENTS (i;c) 
30-35 manhours,SEEDLING PROL)UCTION. . 

!. TRNPAT(.TRANSPLANTING'3 ... . . 30-35 manhours. .. . .
 

5at 2cm.5....... 

NUMBER OF ROWS AND SPACING 

to 5 cm.
DEPTH ADJUSTMEN ..................................
PLANTING 

1 to 10 cm.,STANDING WATER DEPTH.................................. to 30 days
 

SEEDLING AGE.............. .................. 15t 
25 kg. 

FIELD :;' "15 

WEIGHT............................. 

LENDTH.. ........................................... cm
 

WIDTH..........
 
CONSTRUCTION................. ................. 1eel and woOd.
 

: ;.E orlnrunsf-sFor furl 'iro ,'f,' :- " E "..nfljm'Km *,,;*. A ;' 

po ~ . V. u lp,pILnes 

-O,NINL 



IRRI 
Machinery Development Program 

The push-type hand weeder 

Simple weeding for lowland rice planted h "ws
 



.. / 

SIDE ELEVATION 

The push-type hand weeder Macnine specifications 
The weeder is equipped with two spiked wheels 
rotating in a supporting frame, the front of which 
forms a skid. When the implement is pushed be-
tween rows, the spikes press the weeds under the 
soil. 

Power ....................... 

Field capacity ........... 

Weight. ................... 

I ma 

35-75 man-hrs/h 

6.0k 

The two rotors and the skid are made from light 
sheet metal and are easily dismantled for cleaning 
and repair. 

Length ....................... 

Width ....................... 

70 cr 

15 cr 

The leading skid serves as depth control for the 
wheels. The unit is provided with a wooden handle 
for convenience in handling. 

Construction ........... Wood and steel fram 

The implement is widely used in many Asian coun­
tries and is available in different sizes to accom­
modate various row spacing. 

For additional Information write International Rice Research Institute, P. 0. Box 933, Manila, Philippines 
Cable: RICEFOUND, MANILA 

/ 
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APPENDIX
 

The following NERADICS Working Papers are available on request
 
from the Project Director:
 

NERADICS PROBIEM DEFINITION SERIES: 

P1 	 Effects of Paddy-bund-planted Eucalyp-us 4Trees on te Perf­
ormance of Paddy Field Crops. Craig, I.A. and Wabunan, S., 
1987. 	 (English)
 

P2 	 Overview of Rainfed Agriculture in Northeast Thailand. 
Craig, I.A. and Pisone, U., 1987. 	 (English)
 

P3 	 The Upper Paddies in Northeast Thailand: The Dirrent
 
Situation and Implications for Development. Craig, I.A., and
 
Baker, G.P., 1986. 
 (English)
 

P4 	 Current Pest Management Problems Facing Far.ers in Northeast 
Thailand: Key Research and Development Priorities. 
Katanyakul, N., Amaritsut, W., Keerati-Kasikorn, M. and
 
Craig, I.A., 1987. (English)
 

PS 	 Problems and Opportunities for Farming System Based Annual
 
Crop Development in Nortneast Thailand. Craig, I.A., 1987.
 

(English)
 

NERADIQS MEIHODOLOGY DO(JMEITArTION SERIES: 

Ml 	 A Cropping Systems Technology Development Process: the NERAD
 
Model. Craig, I.A., SuKapong, C. and Suratikul, S., 1986.
 

(Thai and English) 

M2 	 Triage: a Methodology for Screening Agricultural Technol­
ogies and Prioritizing Research and Extension Activities.
 
Craig, I.A. and Sukapong, C., 1987. (Thai and English) 

N3 	 NERAD Project Agricultural Development Information and Coor­
dination System (NERADICS): A Project Description. Hopkins,
J., 1987. (English)
 

M4 	 The Rapid Assessment Technique (RAT): a Procedure for
 
Identifying Farmer Problems and Development Opportunities.

Alton, C. and Craig, I.A., 1987. (Thai and English)
 

MS 	 Key Characteristics of the NERAD Full-cycle, Integrated

Development Models. Songlin, R., 
1987. 	 (Thai)
 



M6 	 The NERAD Logical Framework: a Project Iesign Summary for
 
Planning, Monitoring and Evaluation. NERAD, 1987. (Englisn)
 

M 	 Crop Protection and IPM for Rainfed Cropping Systems in 
Northeast rThailand. iAmaritsut, W., Prasartsri; V. z.nd Craig,I.A., 1987. 	 (English)
 

*.B General Netnodology for the Technical S,ininor /1 Norkshop
Component of lIERiDI'S. Hopkins, J. and Craig, l.A, 1987. 

&fnai and English) 

NERADICS TECiNOLOGY LOCUMENTATION SERIES: 

IT) 	A Summary of tne NERAD 
Promising Processes, Methodologies

and Technologies for Rainfed Agriculture in Northeast 
Thailand. 1986. Craig I.j. and Thaniabood S. Editors. "1987. 

(Thai and English) 

TI 	 Direct Sown Rice: a Cropping Systems Technology for the 
Upper Paddies in Northeast Thailand. Craig, I.A.,
Whattanabhuti, W., Sukapong, C. and Netpichit, W., 1986. 

(Thai ad Englisn) 

12 	 Cooperative Buying Groups in Thailand: 
 Results of a Social!
 
Experiment. Meyer, Ai.L. and Infanger, C.L., 1987. (English) 

13 	 Modified Snallow Wells: a Farmer ieveloped Tecnnology for
Northeast Thailand. Craig, i.A., Phensupha, N. aId Ragland,
J.L., 1986. 
 (English)
 

T4 	 Pre-rice Green Manuring: a Technology for Soil Improvement

Under Rainfea Conditions in Nortnuast Thailand. Craig, L.A.,
1987. 
 (alglish)
 

TS 	 Papaya Ringspot Virus: Cross Protection for an Important
Subsistence Crop in Nortneast Thailand. Gonsalves, D. and
 
Prasartsri, V. 
 (English)
 

'T6 	 Agricultural Mchanization: Researci, Development and Local 
Ninufacturing Needs for Nortneast Thailand. Craig I.A., 1988 

(English)
 


