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fay better rice deiers

Iy (he search 5 for use al the vil-
e lovel, JRRY pescuarchers have found two [isl ways
to dry rice that work better with wot rice thon with
velatively v orice. The rescarch has oleo dod (o the
promi: vectod bonus: s fast way (0 produce
parb icd rice.
Rice ts wsually harvested af ebou! 20 to 35 poercent,
moisture mul then dried to 14 to 16 pereent o il can be

Goof s

stored safe!y. In devdloping countrics 9 pice ja
ureally dijed i the san. This method i= slow. Some

of the rico may nile the

spoil i wel weather oceurs v,
rice is durying. oy the i

vmey be lost to mice oraats,

Conventional driers blow hot air through the naddy
rice., The tewperainne of the air must he cuvefully
contrelled. 1§t js bigher thun about 40 ¢ the yield of
hend rice (enbroken gonins) will be lowered, In ddi-

tion, to gel reviman heed rice vields, the rice must
be puesed ivowel the drier several times with tem-
bering povieds in betwen .

Leveloping counivics need fust deiers that do not
require lirge amounts of capital so village-level oper-
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Drying time (ser)

In 15 seconds, the heated sand method dries rice o & level almost
low enough for safe storage, I the initial molsture contenl of the
paddy rice was high before dry g, ‘he ultimate head rice yield will ba
sharply improved. Bulif the initial moisture content of the paddy
was low before ¢rying, the head rice yield drops,

ators canadiord them, Farmoers are reluctant to travel
sy Kilomeiers to et their vice dvied at Large can-
trally located deicrse With inslequate (ranspociation
sinee farincis consume H0 1o 70 pereeal of theiy
furmers prefor to dey the 1ee in the

and
own production,

san.,

Heated cand

To develop a crier that conld he operated cffici. atly

the village Tevel, TRUT engineers Piave tested two e Lh--

ads bused on conduction of hoat. Opne method involves

Recddng sand mnd (hen mising 10 with wet rice.  Hented
tand has boen vecd on the Badiaa subconiinent oo romaat

Alicr muneronsterts,
2o, the

obtained with o

vhaott, qod cora.
'.l'

AN

o ])Ul) ]‘I(‘(",
using o proip-to-cand
foraed that the Loot reculls we
fonmelafure of 2o

ratio cieio s
nana
Thiv combinntion e re Lice the
moistiiee content of paddy rice Lon 33 pereant to 18
pervent in aboutl 15 secomds.

Althowg v I8 peveend moistire is Siil) pol e for
storapoe, deteriorvition at this level, The
maoisture content con be hrought fo o sale 16 poereant by
Llowing wir throveh the rice oy s drying.

Sarpricingiy, the heated o method of eyving
dramatically rodaced tmount o graing that broke
duving milling. 158 with an initid mojsture content of
33 porcent had @ head rice yiceld of 46 pereent jur the
air-drivd coptrol und 67 pereent for rice dried with the
heated sand cthod.  For 11120 at 40 percent ioitial
moisture content, the control had a heod rvice vield of
55 percent and the vice dried with healed saud hud 68
pereent,

Vith rice of low itial moistire coutent, 25
pereent, the heated sand methed is just as Lt ~- it
drops the moisture coutent W 16 to 18 peieent in 15
seconds. Fhe effect on head viee yiatd, howover, is not
the simne as in »co with o bi iph initiu] moistaore content,
In JHE, rice vaor o feidal moishire content o1 23 per=
cent gave a head rice yield of 55 pereeni, the same as
the control. In IR70, the head rice yield actuitly de-
ereased sharply. JR20 dyicd with heated somd Fave
head rice yicld of 50 percent. The air-dricl control
had 62 pereent.,

Way did the Figh moeisture rice do so wneh hetter
thin e rice with Iow moisire content 3 Apparcatly,
an alnost instiudancous pirhoiling cfleet occurred. In
the high moisfure rice, suddenly heated water croused
the starch in the rice kel to pelatinize snd ccnent
internal fissures. Parboiling -- a process which nep-
mally dnvolves stoeping und steatning rice iy water for
muany howrs end then deving i in the gun -~ is known 1o
Incrense head rice yields, Rice wiih low muistire eon-

oceurs slowly

he
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Drying timg (sce)

Paddy rice that Is loo dry can be soaked for 6 to 12 hours to ralse s
moisture conlent, After drying, the head rice vield is greztly Improved,

ter’ wd nothave enough moisture to allowthe parboiling
cffect.

Witk a feperature higher than 200 ¢, the grain
beeame yellow ad then brown, depending’ on the expo-
sare (ime. Bxposing the misture at 160 C for up to g
scconds did nol decrease the moisture content much
and at 30 sceonds (he rice began to pop.  Exposure for
15 seeonds it Y10 C also cavsed popping,

The heatad sand method elearly is fast enougb o
be cficient at the villege lovel, It could be useful for
large-seale, conteally locaicd dricrs, loo. IR cenyri--
necrs have wlready condueted tests thal show a1 0
that has an infiial snoisture contenl (ot in (b0 Jovw (o
achievo the pachailing efieet cin be soukod fo3 G Lo 12
hours to raiee (e moisture content. Peying with
heated sand then resulis in the sawe howd viee yields
ag those from rice with high initial moi. e content.

Alter Iurther tests, the heried saud privciple will
be tncorporated in an experituental drier.

Flame exposwe
The second method of drying with conducted heat in-

volvos placing the wet paddy on o metal sercen wod
shaking it over a flame. The shaking keeps individual

grafas from oeing scorched.

‘Tosts showed that rice with an initial moislure
le el of 34 percent could be dricd to 16 percent in 150
scconds. Although that is fast, it is not comparable to
the speed of the heated sand method.

As in the heated sand method, paddy with a high
fnitial mejsmre content producad a higher head rice
yicld than the contol; paddy with o low initial moisture
coplent produced a lower head rice vicld than the con-
trol. TIlerc, too, the prrboiling cifect accounted for the
highor hicad riee yichds in the high moisture rice.

Wiy bemed empret v s
Macted cand v

L

The heated sued racthod sezmsto be a faster way to dry
paddy rice thin ilumoe exposare. Move {os!s on both
ave planned. ‘ibe fleme exposure method will be iried
with a nun-perforated metal surfice instead of the
sceveen. Taste tecsts will also bhe conducted.

R N A R X J Y
‘ ot B AT ‘-'3
RPN .
i ,. Y st e oY LR 3
R e U ‘4 :
- o “ P, - .

1 - e PR R e g

! :
i ]
. ;
! §
\

; o / '
; . ¥

N 1
i . S ]
. \ i :
a .‘"' . . '\ .
. . A
. A R R S N LT "
! N " e

‘: L S N ! [P o )'
b s

+ 1 .1
] A
v K
. 1

[N . . ‘l

T b e e T T e s iy b s et L

A lightiweight engine operates a three-row rolary weeder, The englne is
mounted el the end of a chatl connected to the veedor hezd and provides
a counterbalence when the operaler lifls the maching lo turn it around
atlie end of fhe field The weeder weighs 19 k.

Pugh-fype rotary wesders are a hig haproveiment sver
Bandewecding, batit's st tough work and slow. 1RRI
cuiineses bave desipned o motorized rolary wezder
that car be operated casily in swali paddy fielde.

The three-row maodel of the power weesder is foar
lo five Umes footer than push-type weeders snd cipht
times Jasler than weeding by hand.

Tweo faportid aspects of weeding ries shepod the
design of the weeder. First, rvieo paddies have no
uncultivated head!snds, so it must be possible to lift
wendoers cowploetely outof the field to malke mras at the
end of the row. Ofherwise, some plants will he deo-
stroyed. Secomd, weeds do not hiave to be pushed deep
into the mud, a fow centimelors is sulficten! for good

veeodig.




For these veasons, the small, two=wheeled (race-
tors which farmers use sueeasshitly for plowing . hops
rowlng, and puddling soils have not been adanted for
weading.,  These traclors not be turped in a
planted field without headlinds.  Also, such teaciers
would work too deep into the paddy, wasting power ww
perhops damaging the yice plants.

The IRRI three-row, rotuy weeder uses a livht-
weight, 82.0 ce, lwo-gtroke cengine meant [or deiving
portable chain and rotary ssws. The engineis maonnted
al onc end of o glindl which is connected to L vendiog:
yolor. o pei high-topeced rveduction with Jiphl waehit,

0 ld

the power oo the eppive o (ronelerred Bo (e pof g
thrdaeh ioviore redaetion gour Lox L LT LR O
harness woun by the operator supporis the sl will o
sliding book wrraneeireal, Tho e aeeacaanent ods the

3 ¥ N

engine aet &an o cuanlerweipht 1o the rotovs and walon
liftings (he weeder casier at the ends of rows.,
The ealire machine weighs 140 Lilopravos. \if!

the wneking is bomg veed, the operator supporls

hull the weipht
The theee veeding rofovs turn ol 130 o 130 . 0.
rofors are desimged

The Blades of the lo ke iy

rolers froim sinkiug 0o deeply in the mud, Yhey weor
o lytheiop 2 (o 3 anof the soil. The rotor Lo w0 i
epohics are seti-cleaning go that weeds and neld - g
cling o them.  LRoch rotor has six Llodes.

The rotors arve 31 cm in dismneier whioh peoiden,

encngh axle elearauee for the rice plants in the rows
bend and pass under during weeding. In cily ool
eluges rice plants emn be sufely hent to B or 9 en. n
some fielas, dbh-em=121) rice plants have Leoa ]
wilhy thig machine without ham.
to the machine to guide the rice plunts hetveen  the
rolors.

Ihe roters cen be meunfed with 9 ¢ oy 16 cm
between them to adjust o different row spacings.

A five-row weeder weighing 27 ke wis also
designed. A 50-ce engine had enough power (o oporate

bt fhe o hiavy ol
wndied comioriniiy,

The machine wight also be useful for Jovd pre-
paration in swampy ficlds thal are so deep (hal even
lwo=whecled Lraeiors beeome bopocd down

One mannfacturer in dopan his steeted peodueiion
of the weeder. Several other manipeinrers of porla=
ble rotary saws have shown intes ot and drawings and
tesl yeporvta have been set to tho,

Shiclds are of

e weoder, machine vt

i { ! Fey
[ 1 Y

L | = A B
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To avoid the Jabor aud time involved in Grangplanting
rice, furiners in some countries plant pro-germi wted
geed. Usually this means broadeasting the sccds by
hand. In Ceylon, however, a simple seeder coasiciing
of six tubes hia been developed {o allow the sceds o he

BowR in rows,
ator pals ope oc (wo germinated sceds in caeh tube for

Jhe seed is melored by Land: the oper-

R T T e G B D e L Kb o ]
1}
] I 1

L}

Rotend, w5 der plEs mciGd Wl s e M ime fa tan
abolbon B fransploned, fhe sevoer vast A ikl sl bave
i oy !
i i 1

oL Vol hesson thiseoneent, 1 Lpstovelop |
popes e i Hoan ssiomaie mselerine govies tauicin S
oporabed by one mae, that eme he easity manalaeuirald

i devedunine conutrica, and that is ey in cost,

Goaving vrovechus sevoral advisdooes vyer broad-
ecoslaeding.: Flhiesgland: ean he ewmidieol Tod betien

bromwlesst seeding bends (o prodace stlonds thal ore wo
thivh 1 s {oo thin in others. Alas
TR C R o bz mechepicetly weeded withe
out destroying some rice plants,  And, horvesting ma-
chinery jor rice gencrally can only be uned in row-

Lomeg argis '

slands eeannt

secided crops.

Basically, the cecder consisty of a seed hopper,
anetering device, cight secd tubes, a raid, and a drive
wheel. I weizhs 23 L. '

i hopper helds & ke of pre-pgerminated
vedhiel

secrd

enutgdy 1o boorl ose-tenti of & L.

Intorlocking sendsg
A majorv problem thal bad (o be overcome bhefore the

yomechiniem could worls was hrideing of the
peeds,  All erop geeds lend Lo form Lridges over small
openinat. Bul bridging 1s worse in pre-germinated

wictering

hoecause with their small speouts tiey tend (o

thon atanpling fo have one or 1wo seeds

diop inbindividun? aclering devices for cach sced
tho engrinecrs desipned o two-slep metering de-
slep o quantity of seeds il one
In the sceond step the roller

fabe,

vice. In the

.

fir:t

noleh of ted roller.

o »the seed into an cight-chamneled dis-
{iiln culs o the seed tubes. Sceds which are
IRV noteh 2re held back by the bristles of an

Gidinary paint brust pressed spainst the roller,
B [ &)

socds M) into each disbribation ehoonol.,

Only

i ey The
rest of the secds in the noteh G ouiside the distribu-

tion chonsels and are caugbt inan overflow by,
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Whe teard el dhe seoder is @ simple selering Covioe it (rens-

fers the pre-necminated seads frow the hepper 1o the seed ulcs,

The metering device is deiven by @ pgrouns when
which in GO o in disunetoer,

From the distribution chamnels, ihe seeds ERE
into the secd whes and drop into the wad. The ¢
tibos nre swdached o the ghizl which holds the openings
of the fubos 10 cm ahove tie s0il surlice o they doun't
clog up. The skl measures 0.2 m x 2 m. I is
equipped with end plates and small furvow openers.

Flotaticn

In earlier models, a small skid gove insuflicient flo-
Ltion and 18 planter tended (o Salldoze the nod, The
yauch wirg pushed ond to the gid

disturblog the rows of planted sceds. The large skid
keeps the planter from bulldozing. The end Mates less-
en the flow of mud.

The carlicr maodel aleo did ot place the seed prop-
erly in soil thot was citlher very seft or hood.  Jecauss
the model Jucked adequate Hotation it tanded to sinl: in
soll soil and o5 o result seeds were placed oo deop.,
Tho lurpe shid solved this proWem. n hand portions
of the fierd, the seeder tended to teave the recds on the
coll surfuce whera they misht be d by rate,
birvds, alpae, o1 pre-emeryence berbicides,  The fur-
row openers were the answer, and helped keep the
reeds in steaipht vows, (0o,

n addition to driving the metering mechanism, the
singie ground wheel also supports the seeder when il is
heing trnsported. ML bad more thim one wheel, tha
seeder couldn 't ho moved on anterow lovee Lypicalof
Agin, which s often the only way 2 foemer ean get lo
his fields. Alse, farmers have no land {o waesle o ithey

and then Nowed biek

plant vight up (o the levee. At the end of the row, the
single wheel pern:its the farmer o 1ifc and turn sesder
without d.sturhing the seeds in the greund.

With the plenter, one man con geed 1 heeuire

b hours, This is 20 to 25 times faster tha transplant~

ing.

in

The machineg is estimated to cost about USE: (o

manitlacturve in the Philippines. Since 2 machine i

cconomical to exporl if shipping charges ore high

10

percentage of its value, it is designed o pacl: com-

paclly to keep [veight costs low,

Paymeal may besoade in U, 8, dollars, P

HNReSCO eovpoas of cguivadent value.

churpes wre inctaded in b e prices.
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