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~ ~~ .. I hlci thde1)91.
VI- ldlo11t')lv,-. to) 1'c th2ii 1ticL dried 

tOrs can ) Farinlcviare -oiiluta"Itto Iravol 
it lai 0:11

tWily iOcuit:id&T-r!;. With fiiioiluuatc a let( tib, tle search fir hoer- vice doters for umva:t the vi]- wid ,;110inu i(-: i tlo t-ic, on~sui 70t licic- olfc-ir.
1t"':,c lovt, i I 1oaL iic;lcrs have' foundO two PList Nv'ay i Ci1 il jiiidiiat 1i)ll. 4;'oxioera prCr to dr the )I!, ill thC 
V) dry thaI'le \ohi: bet t!r %vilh v 't rice 11 :,1hi raii:, n
 

Wki ? Mo. reseaichi l to
The )ir.alo thu
 
proiri w 
 Xi v.i wv. yoilc bowav a: fast way to jirkdue edS
 
plalb i.:d vj1.. 
 atd u 

JRe is ~i~h';i;;.rested 0-)out 20 to 35 pocucot 'tlcdve]~ op.1ii1,( that Ccii d he' opel2:.C Ciiu U i 'oi at
roisture and ll dried 1o Jdt 1 Ijer-Cot~ F-0 it Uao-be~ lhic \illa"; level. 1011t .iI&OLYS hV:xetete41 tilro
s90Tore rav III dj\T-elinjy' COUnt 'iCSa t ' i j I a0:hlid un cii 11(1 i of lout .
 Chn inudhI ivot vrs 

11-.I I d rj t 111 :thI I -in TiIn: ]ctid i s Liov, . J)ooe Ii ii 21 ui Olly 1 i~.~it Niib \% rico - eI 
of~ C ~ .Ns!ylii ojl it \vui Nvu-IatJr ,e Vhiobli : ots lit-) Unv~.I (m tic tliajilie iitn oa;t

ri,- k dSryringi~. oii Owi v7100 ii ull\' he lost t) Ohim ip I al11 or pop rie-, ',hi I, a icova. At a r llli a 
Corivclutoil irj lkbJ:w hot air o ohm"the 'iadilv fa:'a~1;ii-t i-:11ti',df 1: 20, tILLe;'''. 

1'~ Il teiiioiei'a o 4 ifn~t air, h m;1 beIt 0 ciI] ft, uxi ~ I tl( r Oict c 1:,- t t ai ::~i:.r"
Cont-ClcA Ir it i; b;:.;hci- (1111: about 10 C thu Yied WI knii'ibu ;itl Poo . Tihir ciiiih bioi ciw r-lu I i(,
j:-io ),le (Iirliea gimil WD:: biileiomci-ed. In addi,- lniil 11r p-Wv Ii b1icioilc t of rice (41! pc1Lii-cIt to) li 
tioin, to ge ':;iaih xi ro: iidS , tHie i-in vc riict: tel-ccil iit~ tl')I1i 
be pu".;;l ii '1 oI~ ri sv-vill till-er withl trnl-- AItooi ii J.,; ~i lisii is a;lt ut :1 for
])t-rill:; ti iii l butw -- . stoirigO , dwt ''rl~ii'.,t t 11hii Ikl '-,tit a21212I 

10(0004)utQ ico driers Wn0 hre conlt b~! 

re~iir ]x:;all)oioAS Of Capljit1l f-o Villatge-luvetc cipor- icid i*i Ihiiitlic' Fice 01r :;'cI 


ie, f at that doi not n e Iiinxight lo :i L.;i Iie j.l ! 'u t by 
yo 

t 
- ~~drunudi co y ibL I tti thircilo101it "Ii riatiIbi 

-u 33 c n ha :!duriiwt i d of4 er e tio )(
65 ~-~-*- air-died control :1 a iiu6 'IVC(.-l 0- Iit;' iecli ii it tilt 

d ntidi hell-i"t lice iiid l wi thFor iii 

70 miitiecontentt, the control hail a hi-od rhi( yield of 

~~ . L ~55 peret. and tHie ri ce dI-Ni i wi th~ Wnica Blu hnd 68 
Go N i ri Jf lc'.' iitial ii1)01 g itvui oltllt , sa.y, 250 

pcreent , the ]iuatcd s-aud Iiicethod I!. jilst as Ita;t -- it~ -OI(C-~ r : ~ ~drop.s the nIilstc S coaitcnt. t.4 16 to 18 pe; ccli t J51 
50 (C) aecondis . 'IS, ectflud ti bond rice yi-d , JtOWL 01"i' iS nOt 

- '~~~ - the stmv ms i (:2 At a't hithI Wthu iio ivintent. 
J I'dT1 Nvc i ill P ioiliit ol', - .' 0oa it iuu

40--L--cent gave -.I hcad ric yi od of 55 jrmwii INI ain a1!3ii 

I C-01tr. . I3P ,I~ l!,lrc li e 

I)ust1t1o.25 - ad Glmo2 iiioi~ 'lctOcoue.I 

0to 2U 1,() 40 W0 60 0 10 20 3ci 4O 50 60Olte hiilli.Jrt rie -Ui(1JDl,' IVt~i WaKter' C-Ul.;e]L, 
Drying the~ Isec) tile, "larch fil thc rice i.eiliel to geiattiuiize and1Cihn 

In 15 seconds, the hepated sand mehod dir 1acs Wie to a Ice! aMost WiloSrnMf 1:50 ircs. PALF)Hoi ut -- a Jwriuoss "Iu nor-i~ilow; eno ug9h for safe stnr agc-. Ifthe inifiAl rncdsture crailoit ottI tic'~ ' e ~~i 1tcfl 11h and 13teoi III ng ri ce it) watc i-forpaddy rce vas high In-fre itrjt 9lc uIImiat h?~ad rice yic'k Milt ti inany I~Pfii. Om driniug Rt in the sun -- in lalown tos ha rpQ impliroem lnt iUKti Siitl ioist e cootieat of 
i' 

the padd4' toarcae hwW Wau yild. Wet "cIMl low inuisuto ic onlwas low tuelkrc aryiii the head rWe yield drops. 
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Paddy rice that Is too dry can be sno:ked for 6 to 12 hours to raise Its 
moisture content, After drying, the head rice yield Is gretly Improved. 

ter, ,mi nothavo enough inointure to allowthe parboiling 

effect. 

Witl a 0}'-0rture }411'0o. 1 lhan 200 C, the f.;ra!i.. 
bce~r; yet,]' a nd tien brown. dep(inli( Ingthe.l-c.p
sare time. Lpoe;ing thu mix;ttlre at. 1:I.0 C fo-' up to 30
secondsi did not decrease the mIoit;Itre content, muchsends did n;e(;ot(sIc ricoe the , tro 	 op. l';p,-a oloand.1at 30)s o-onds the rice li j to pop. ] for 
15 oteolli li t :.10 C .Oor i i(-I p pi-it . 

'lh Ift .- !;:111d l c a..,'rly i.s fasfI c:ii q,ob tofti leth(d 

be efficient aIt tho vill gehi, cl . It. could )o u -'u for 
large-8ale, cetra,.'clly boe r., citlS, too. IItlio.ug-c-
ntl":-"vciot't, 
that. has ntilltftit mui;toic ;,t, qt hi tI;') t)ih I.9 h'w 
ochievo\ the ,'t i ji (fect :tl Ito ao:nl d fo, ; to 12 
1h0111:.. to rli c t10 oi itc colrit.. I)vyi; vn;h 
heat:d sand 

, 
thi t )c, ult in :t ne vlf'u,rice yield" 

as thoso fronm rice \villi high initial l.i v. (:olillio1.. 
After fiurthor testu, the h o odm!; privoih/id wiii 

be Incorporatcd i an exporiiioetal drior. 

Marne 	Oxpvoalr 

Tho socond lmethod of drying wilh condhletd iet ill-
volvot pliteinig lo wet paddy on metal %(-ren a4tIa. 

shalDng it ovor u flanc. The rhahtna keeps i di'xidil 

lc el of 34 plcWc'fn could be dried to 16 percent in 150 
fjCconds, Alfhouglh thit is fast, It is not comparable to 
the speed of the hcalA mi l method. 

As in thhe ieatd mind niciliod, paddy with a high 
initial m-i :tre content produced a higher hacd rice 
yield tlan the coido-]; pa(dl[y with a low initial mois'ture 
COUDnitCnt pI-OLlc.A ait. lo\er ic vic than the con
trol Dom, too, tho parhOlihi cet accomnted ior the 
h-lJi'lor hc"-d rice y chl in thc hiJ iinJoi, iture rico, 

f! <U '., 
The le tl ,:t u io d soein sto ho a Rq atL r wayody 
paddy rice tin11 I rte,. xput'nerv. Morc tcsts on bothrlfaLmuedj:bcfh~ 'poq.pRvjmnt	 srco method \%ill he iried 

w~jfJl at no nl-I) I r 1f d 1110 t,11 .1; r f .;.Co ji n t a d (if fl h e 
f yi tm.~n.Tq.;;!r,e .t.,, will ao hc conducted. 
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A light:.'eight cngine operates a three-row rotary weeder. The engine is;iountXe at the €nd of a shaft connected to the weeder hed anti provides
 
a COLcht, H .C,
1 v,h U1athe op 'ratc , lilts il ,mach i to turn it around
 
at Ike cld of ihe field. The ieclr \r:i!,l 191 .
 

I'lt1 t-po rot cry ,'celors are a hi g"ii provcmnt. 'wVr
I.,'t it0;':till i.ui work and ,n!ow. 1R1II 

i'c d.-itrmO.(:d )Aoloritze. rorL ","er 
Niat. car: io opet.h:kI catily in ntnIAlI paddy i,.Ad,:. 

'Jihe three-row il-'d{il of the power, \on'd,:r is f( ar 
loo , [,tr tl.:, piuh-type r aed eightlivee ; me, ; 

li et: J.1ifer thaIn wedinlr' by h,4nd 
'1\%'Ilii 'per',itd TJ eel a r'ewe iinL! ric; lahop d the 

d..iT", of he' weeder. First., Oiorn paddi e:; have 11o 
1ul1C.d tivate. head l;;o,; !,o it mu t bu possiblc to lift 
w\1'oad-rs cowplutl' ouitof the fi rId to mlna; I rl: at theaond of tlhe rov. (ithorwi :;o' n e planlis viii hf do

oed Seoc, wccd- do(Ionot havo to h( pshet! doep 
into the lilmd, a fe'\V cltinct-ovr'; in; siffieit i for god 
.cdh. 



For these reasons, the small, two-wheetcd trac
tors which farm ers use successflly for plowjni, har
romdng, and puddling soils have not been :i:l)t A for 
weeding. These tractors ceold not. be turlne'd,i a 
planted field without headlandt,. Alo, such tr:clo)-" 
would work too deep into the paddy, \vasting pmwer and 

porhup: daiagii.g the rice plhuito. 
The 11111 lh1roe-row, rotaryS, wvocdcr u son a li,ht

weight, "2.5 cc, two-stroke engine mneant 11r driving 

portable chain and rotay awas. J'hc criginc is nmointed 
at on, cad of ;a,halt which i; connected to t, v,,diq; 
rotLr. '.c gct high-,peeu, re.tduction \vth I ighi N% ,' 

tllt :l: :, V'o01,: tic,Io[:.,'at ,,: .,• ; ;dL.+bnx . 

h~ai ,co;: y 1liu]joji ( ieralo): stup)orIs the [Iit l 

C:ulghC h* as a cthileeighi t Wothe ol ors ahlt:..,;
 
lifting the weederu caicr at the cwls of rown. 

't1heC n i 'i'e 1 airie weiL hIt; 1 9 lilou ii \ U-.; 
'lenu'W]rti.,t; '-l', , 

i:hA]
thi"wiph . 

Tb e thre vceding 
l'io ]tt : of .rotrsare 
Olt ,r~jfl'-vin ot.,dnipin 


, the ot tor s'r,ol, 'y;ls 

r loft; turn at -110 it)I 2) j, r . 
(locsglted
15O dei(rP to ,in": 

olyV ilc'iopd x3 2 as i;o!]of the( . 

ti : ;'Mf-c, /iz ; SO tohat vcds Rsnd,'c 


cling i tho ].olt rotor has ix blades,
em. 
Ihc rotor, are 31 cm in dimeiar elh 

Cfn('u 1;i axle elcaawce for the riu- plants ini 

da,4
plv inthe 

/ 


'1"1,,' 


n.: Wth 

- :'* di;iat 

I -:a,i:., 


tU rows I..'0 

bxnd and pass under during weeding. In earl go 't. flu 

tages rice jlaant cmn he safely bunt to 13or V cm. In 

n p:il:, PH ;;m "0 I&K "'Y " : n 
a 1 : :, " rili';, I. ii.i c .e.uel vi; . I :,t fjfll 

.... .
 

. oud.11! i 
a:;' \, mlii ;'+i: ' . . i lt 1" . ',, it ('Ci JL 

i ,db i,io vt' , thnt cm .'v (Y i' li illeuuc 

ill Ojf, l e*,iictic;-:,al t1.h1tI i in cost. 
W;". in ovy.; hWA:a"ial rid, .:,. ever br;,mal
wW j~u OW von m:c on ,t tro I d bv:";.;:g. 

bl;:j.., A,. ;e(.diia;" 1(d-- to yroudicc ':'it;:t r it t)(: !a 
ti, h i, sonic aitva nr'idleo Ilh ini ,+bc.'u" . A, 

soni. fields, ,J5-nn'-t1l rice plants ha, .,ii s .'.- lrt:,; :.:.1 :atancls I:f:-h: veeted il- uuielh:,ti:.lly vO 
wii this machine widmut harm. Shicaids are - h l 
to the machine to guide the rice plants bitwun the 

rotors. 

INu rotors can be mounted with 9 cm or ]36cm 
between them to adjust to different row spacing:;, 

A five-row wceder weighing 27 kg was also 
designed. A 50-ce engine had enough power i operat 
tl,, we o iu.u:hlc 100 .uVy l.,Id...r,lytl. o \.u.,t 1,: 

I 1.elticorfofri' i.")*t 
The machine might also bo useful for lbut pm o

paration in swampy fields that are so deep that even 
tvo-whcel ed tractors become bagod down 

One maiou(iotnre:'r in Jvpan hVe-l idlL 

of the wcedcr. 'veral other mapor etu rem-n C, liota-
bo rotary saws have shown iet-i ,m ,ind drowoitj:s arnd 
tes:t reportaL have beea set to thcl . 

. ,, "" 


,,vir. 


To avoid the labor aud tine involved in iran.l),]t.ing 
rice, farmeri in some countries plant pr.-lCitui -1lod 
seed. Usually tlis means broadoifating the seeds )y 
ha"nd. .InCeylon, however, a '-;inpleueolle con-,i ling 
of nix tlbes, hts- been developed hoto allowt"he ncld:, o ber 
siowni illr. Tic "',ed is naotV 1y hand:ed Ui:; opor-, 
utor puts o c to rn natilved ;wads in caci tWbe for 

ot d tro soingSome rice p~lants. And, lurvesting ina
chil ,,fo rice generally can tily be ur,d In rw

e(:,ld :
crops.
 
]-itsically, the "ecdcr consist.. of a ,eed hoppol',
 

a metoring device, eight seed tubos, a vrid, and a drive
 

wheel. It weighs 23 g.
 
'Jto holpper holds 5 ktaof pr.i-,vuminted se(d
 

\wa(s' J- ,..t,,1',iCI0ol.. d!o;,-lenli tf :. I...i; i ,.
 

Intcrlocking sedrs 
IA major problem that bad to be overcome before the 

ii, in ochtal ti'o ri;! could woik w: bcidiriig ofi'i, nl tile 
:,cd's. All cropLeed, tcnd to form bridges over smll 
openiiP,t. Itt bridging is w'iscu in pie-gertmined 
,:'ds ]iec:u \,,.olu srrall lt.sdtey tend totheir ilj,-o 

}i.te'1" thl:ii :i ljlng to lu:t't neO0J.'iVO a"t

(I"op in') indi'idual ruectorilg (levicor; fur ca. Is seo 
l.ub , tio citgiii.Jr'- e0'.' igaeit a two-:;tnp eterilg' de-

]u the fir:1 ep a -;eds fill onef: quentity of 
n,)ilc,t . Iller.the seCond ;tep the rollerfbltd In 
tUIi--,the ';seed into an oight-channeled dis
tIilt, 'ids to the swed tubus. Seeds which are 
htit i; it. cl] i'eheld back by the bri alloes of an 
( t.n'-y pabslt 4,vI roller. Old)brusl, pire-ssed ginat. lite 
a; w ,% th;f:dl i ,, eac'h dlit~tibtin chaelm,,. Th 
rc-I. of ll,'sae"-:J in the notch [L J o t-sitode t diiutrilbu
i'n chaunlaad arc eaught in an ovrL.ow bag. 

http:citgiii.Jr
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plant right up to thc 
single wheel purmilt-

levee. At the end of the row, the
the farmer to jift and tlln recder 

-I.,-
without dl stlrbiug the st&:eds in the ground.

\With the pl" icr, one man can seed 1 hec-are in 
5 hours. This is 20 to 25 times flater than transplant

",. S \ . 
L' 

Thc machine i-, edUmated to cost about US.'$-0 tomaratuactre in th;e Philippines. Since aimachine in notC.,economical to export if Shii Ijing charges are a higrh 

, ., . . / ' 
. / 

-
percentage of 
pae y tyt' ep 

its 
. 

value, it is desigmed
costs low. 

to pal: c×,m-

It.l, .i, . C' 

,/
,,; .,..\ l 
...., .'' . '1I,-; 
 ...... .. . .t. .,. ' .. 

/1/'Iit..........c.........s...............
1'. J t..:L.
.!.h.;,1
 li-it..
' ..i',ta I' hla.1, ina1' . a.(t|,t n PaIV .....................
. .. .tt, :, Plhil i tr( ...... 

"i% I w(mioii SCMS Ir.;1 lic hoyar tothe. 
"'ll, 1itAr' .'iirgdevi I's ied livim by a 

"lll) it ,N rin,dialet !)t..\"tr.:] l ;(o lt-1 idiajil(,tcr.'. 

ac l c 

r'ori whorl 
rt m \h e 

Grkawrh tlwh;i at I lt. I.;(:(. 1-hm: Olt 
I .v .-

TanakauI,,,., ,:.. P'all,( v."';,an :la, Na:y:,'krn-, (;.rtain, l ';tv [,,a 

I. r ': 

1"1o011 11)(! di:I-1'ib.1Hi ti mV t: a i11.IS, the scod:S paaS : 1 11d lI, Ive. 
111to 111-t s(-d tubus all(d drop ioltO the mtid. The sect. 
!1i.1e; lW M iili00itoII'Oi J-tlid wh'lich holds the op(,lli ,lilt' 
tihr. le, 31ub s 0 c0(til l 'bo\e110 f'oil at Sfoicc ) they don 't 
(log up. The :1:id meartures 0.2 in x 2 i. It In
clLi!)ped With end plates and smdal furrow opencers. 

.a llh'_,.y,.d v,irh,t 1 l b ' 
..... 

C:ing .,. 'ialdlt 1a 

E %it WtI iotilof alti -ylls inty
ilj_. ! 2 r11_1_)rrin.!i._.i .1jt.C,iI._id.lt.. 

0.", 

1.00 

. 

.1.ca 

Flotation 
64 p. (196i) ,.,liiiingsi 

P .tl~o vhe'n. is/I.s rra t i o , uvd 1.00 4.00 
In carlier nmodotlo, , small skid gave lnstiffieielli, fio-
Uktion an(l I1t iljIl(.r tcrided it 1)tlld, ,i LIe 3Cli3d. The 
mud ','I:;pl l;hod out, to Oilt. si:; and thenl flowod Iaec 

pallt t: of the trlical rie j)liant. 

"GIlp. (19132'1I'm.)-- , \,al ., iili 

.ai'.'-:-ah 
distimhblolg the rows of plovited seeds. The lirga tikid 
keeps the phlalei from bulldozing. Thu end plates less-

Floweringr reptmn:3e of the rice 
............. 1.... i 

lant 0.50 
0.50 

2.00 

en th1 Of oru 
'he earllior model alsE did het.place 1 ;':c:dprop-

r"1 ill.:OfiI th I.wa ; il~l,.01'vcey "oftor in' 2d. .,ecauio
tho model ]iahed adeqtuat floation it Iended to sink in 
Ot ,Oil Mid V-S t t ,tlil tecd:s wore placd too deep. 

I.aipe 1. vcdr78 o1l m 
of tlho flr.t , Ilii setti' er tenrded I( IoSve tl rv'..d,; Onlithe.. 

- _roolI.vo 
lit t .ri wi. :12 ri. (Lili)Vo-'j'~taia, C.iila,,21i1 LilIIs 

(Ia Cta_ 1;t t!e 0-.L 3It. 

0: pp. (3.001,) 1 itra 
.. . . .. . .... !it.(p ( ) 

0.50 

r0.23 

2. (C0 

1.09 

voil surLfx i e 'ht ,',thy inigh. ier'tiam:3 c,!
)ivds, :tli,,:),or l e-C1crme rCtlice l.C2.bicidc3. 
row (ipellr'3. wVOreVie llSwr; , inid hnclpod 
eedi in shtralght row ",too. 

by rat
'The f.r-
huep the 

1,. 
iI). 

i - "- -.ru_ I! . re t; 
'. rv. (l1111) 

i.g _i 11 0.50 :.tr 

bi 'ddition to driving the miecring meehanismn tlr 
ulngle ground whccl als SUI)tport i- the oe'dcr when it is 
bcing tr .'torted. If it had m ore tham oce wheel , the 
f;ecrudcr couldiIit Ihomoved on a riacrow I .\ee tyicalof0p,0i.il;I't.0. 

(' .,_ 
( 

C0 l.tta1 )ni cItec .fi 

.1 

vt.'prfi It le rice 

.. 
0.5 0. 

I 

C0 

A/ixa, wh'rieh Is] ofl.1r the only 'way a frximer can get tohiis Hold. Also, (ar'mcr have no land to a-it.m;they 
(1070) 

-


