
I, I
\ I',

y

i

\

\

\

I'

\ \



.r; U I' V •• R Y- .... -- -- - . - _ ..• --

This study was carried out in the major rice growi nr: areas

of southern Ghana.

( The first part of the Hork was e survey during ,.r1-!ich rice

/' farmers, middlewomen and rice mill operators ~ere interviewed in
~ I

r' all aspects of their re soe c t i.ve vocations,
L

!.'Iost of the rice g rovrn in the sou th of the country was irrigated

2nd the far!~ers worked on plots ?lloc['ted to them by the Irrigation

[evel0Pment Authority.

Those engaged in the m8rketing of the crop were r-a'i.n'Ly women

~ho often times financed thp oDerptions of the far!"1ers and got

paid in kind.

Most of the mills (P-4. Ct''') covered in the survey were sl11all

rrills of cc:>pecity not exceedinG 500 kg. paddy (h)-1 The

ope r at or-s of these 1"'i11s wer e ir.vc':cic.bly untrained f.1nd all their

skills wer-e r.cqu i r-ed on th e :iol).

Physical and che--o.c al queli ty ana Lyc i s ,.rew.:: conduc tea on

s ar-pf.e s of locally produced rice and compared I.,r:i:thimported rice.

\'/hile the cheroicAl cor-oo s i t i oris of Lcc eL r i ce 1'/<',re\.,ithin

acceptable rengesl the physicD1 qua l i ty \-I['.S very low. This WAS

attributEhle rnFinJy to poor ~ost hgrvest handling on the part

of LTmers and midd1e~/omen as \-1011 as the T"'i11 opc rct or-s I lock

of the appr opr-i at.e skills ir C':'c.' :--:'L':'ng.
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1. I N ~ ROD U C T ION----_ .... _---"---

Rice is listed as one of the four main cer eal s gr own in Ghana, the

others being maize, sorghum and ~illet (StatiscFl Service, Accra, 1987).
The nat i.onal. annual, production is between 46,000 and 56,000 tonnes of

milled rice whiLe consumption ranges fro~ 80,000 to 100,000 tonnes per

year C'JARDA, 1986). The sbove s t at i s t i.c Lndi cat es clearly thpt irnported

rice is an im~ortent pert of the rice consurned in this country.

The crop is one whi ch can be gr-own in sever-al. p=r-t s of the country

profi tably provided farrning rnethocis and post harve s t handling processes

are improved (Nelson, 1988). However , inefficient ffJrming arid post harvest

handling techniques have led to very Low (.J.uelity pnd ironical}y high

production costs for locally produced rice. IJith the large area. of Ghana

sui ted for rice r.roduction, tL10co'..-:;:.'c,r:r.; .u.l.d be self -sufficient in rice

production if the amel.L fflrT"ers IJho have f) hieher cost-efficiency are

encouI2ged to increase their yields per unit area. (Asuming-~rempong, 1989)

J survery of the mnrket in Accr" indicc;ted at the end of 1988, although

farmer's production costs were risin~ steadily, mArket price for locally

produced rice was si~nific8ntly less (¢~,OOO - ¢7,OOO per 50 kg.) compered

to imrorted rice (8,000 - ¢9,OOO per 50 kg.). A number of reasons could

be attributed to this situation. Notable among these are:

i Locr-Ll.y produced rice is usual.Lv not pTPd"rl And it has a hi.gh
percentGge of brokens

ii There is p high level of contprnination with extraneous m8terinls
such es unhusked paddy, husk, stones, red rice, pieces of metals,
dicoloured grains etc. in the rice.

iii The rice is sent frorn the ll"ill straight to the mflrket And it in
therefore unse aaone d, This i.c; believed to pffect the cooking
qunlity of thn product.

Local post-hervest processes like threshing, drying and .rnilling seem

largely responsible for this stpte of affairs. (Ot.eng, ;1989)

There is therefore the urgent ne8d to rlocument precisely the different

methods employed in the ebove-listed post-hnndling processes in the

country. A knowledge of this woul.d en[~·~r. ~::0 L ~~':':1-pciY'-texact problems

end to sugge s t practicel \-';-.ysof ove rcor-d.ng them. This paper at tenpt s to

do this for the southern rice gr ovd ng sector of the country.
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1he dcrncnd for rice is ~0 hi~l:thrt even very poor quality rice

so--ehcw t'!"cnc:r:Gsto get sold. This stab: of affc:irs provides no incentive

for producers to se ason the milled rice b of ore put t i ng it on the m~rket.

Froximctc rnd other chernic~l ~nplysis were c~rried out on locplly

produced rice to uscertrin wheth er our not-sa-good production l"1ethods

has hEd rny effect on these pronerties •

. Phys i cr L que l i ty "nplysis Hi"S r'l~,o ner f'or-ee d on S0l"10lOCAl rice

samples ~nd cnrnppred to forie~n grading rC4uirerents to find out ~iliere the

local industry stpnds 8S ~gpinst the interationAl market.

It is hoped thet this ",ork -rou'l.d be cx tended to cover the ,.,hole

country. The results ob t r i ne d thc:reafter uoul d nrovide ,~rJequ;:>teb ack -

ground inforT!1Ftion for V,r; n:-t:~.(\n"'l ri(',., inrlllst:r~r. It wouI d he of

great help in the quest to ifT'prove the qU21ity of locally produced rice.
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2 LIT ERA T U R E R B V I ": \1

Rice, Or::[!-r: sptivD is rm F'nnuc"l Sh'P.J'l'P n12nt and it is the stp,le

food for D.~~)lroxim2.telyhal.f of the hUrpn r ace (FAO, 1966) 0 Rice is

generc:lly p.;rownby pee-sent subsistence f'r-r--e r s in T"pnyparts of !\Sia,

Letin ilmeric~ orid t,fricf' whiLst its production in Austrf'.li? -",nrJthe

Unitee stc~tcs if:' hir:hJ y J'l'Gchimisori. 100 J'l'illir)D hoc t r.r-es pre oI ant.ed

vii th rice cnnur-Ll.y , 90'/ in Sout h=Er-e t :~c;i,"'ytlilst the ,.!hole of ltfrica

produced r'J;:;1.!t10 ""illit,n tonnes , Chin" the lef'dinp; producer of the

crop produced over 155 T"illinn tonncs of tho totAl world production of

411 millicln t rnno s in 1922 (FAOPr odnc t i.on Yec'r book 1982).
Q .§pti.vp is believed to hove been do-io at Lcat ed over 4, reo. yee.rs, ego

in Lndi a .".nd since then J'l'i1nycultivars w i th diverse physiology and

rorpholoc;y have been selected hy r<L t. =ui t :: crL tDSt·,:S end enviro-

mentso They hev0 be0n grnuped [1ccorrlinG to t~c charActeristics of

their seeds end r-ccor-dang tn the conc i t ions under whi ch they ?'re gr-own

(Cobley end. St ceLo, 1976). :;~th')U!3:1 it is difficult to aat i sf ec t or-iLy

classify GO mi'mycul ti vs-r-s , 3 aubanoci os under 0 sc.ti va CElDbe recognised

naJ'l'ely:

Q ~ s~_sp indicc: Lone; grnins cnri grn~n in the hnt

climetic condi t i ons of .'.si" and /,fric[1.

o ~ suo sp jPponice: High y i oLd ,·,ith short and round

gr&ins cdpptcd tn the cool tOrDoreturcs of Japan
Kore[l ~nd. North Chini3.

- Q ~ sub sp .iev[lnicp : 'lith characteristics interJ"'erliE\te
be t vree n inrlicp and .iC'D0nicA.

Depending nn the systers 0f cultivation, 3 classes nre indentified:
- Swamp rice, acc ount i ng for ,.,..nst of the worLd' s output.

- FloetinG rice, groHn in flond \"IClters.

- Up'lanct rice whi ch is usual.Ly rp,in-fed.

Rice becwne a Ghpneic:\Dst8nle f ood rr,ther recently [11bhourrh the cr op

has been cu'l t i vr-t.od in the country Tnr sE"verel corrt ur-i es , The r-o at

significent 2tte~pts flt increAsing its production .,ere J"'ade during the

last world w~r (1939 - 45), in the eprly sixties f'nd in the eArly

seventies (Asd0, 192-5) 0

Cultiv~tion of rice in GhpnE' is srread thrnur;hr,ut the country. Th~

crop is grc- -n in tho aav annr-h p,reps in the North imd the SW3J"'PSin the

South.
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The west sui t[-'ble so iLs for rice; cuI ti v=t i.on pre h~pvy al Luvi al.

suh jectcd to or t i f i ci al. irrir:ntinn.

Rice is cul ti vot ed under f'ou r rrpin ec-vLogi es in Ghana nr--e Ly :

i)

ii)

iii)

Lv)

Rc:;.infed upl?nd

R2infed lowlE'nd

Inland S\v21'l'P

Irrigrted.

The irri{;8.tcd ecosys t e-- covers 5;.~of the t ot r-L rice ero\ring

ar eo cf Gh r.nr- r ni.nf'e d upl snd rfmving bet.ween 10;:' "nd 155~wi th the

rainfed Low.Landac courrt i ng for a rrpxirru1'l'of 65;;' (OtE')ng, 1987).

i.J. though rice is ~rown in All the p'dT"inistreti ve regions of the

country, the Ncrth hvs in recent ;ferrs been identified 8S the J"lajor

rice gr'o- :in~; area. In 1975, the rq::ion ac courrt ed for r-or-e then 61~:'
of the total. Land ar er- under rice cu.Lt i vot i on (Thakur, 1981).,

A wide r ange of Loc a'I 8nrl .hi gh 11elding var i e t i es pre grown in

the country including.

") Locpl cultivars such as pen~i, Bazulogo pnel Gone.

b) Hi~h Yielding Vprietins PT"onr,st w~ich nre DS 3~
CG 20 GRUG6, GREG7, ITf, 22 ITl, 306, IR 5, '!R 8,
['nd IR 442.

2.1 H.:.R';:0STING

Harvesting is p critic~l nnerption in rice prnduction 2nd

t i r-eLi ne s s of the hr-r-vos t is os serrt ' ,,} f0r rr2xil"uT"out pur , Delayed

harvesting results in t: l1ir:h ',crc(:nt,-ce of b rokeris pnei ,,..,,,stage in the

1'l'illed. pr odu t fro1'l' aun=c r-ackod :"Y'nin,s. In long grF'in pnr!rly for

exarrl,lG, 3 loss of Z;: in he ad r i co ifi suffered for everydny harvest

of ripe crain is postnoned (FJD, 1966).'
Lodginr; et hprv8f3tinr, \ '!li(~h roni3idp.rpblY r;:::duceG yield is a

mrjor problem on rice fields. Grist, (1975) st~tes thAt, lodging

mEy be the ctirect result of environmentAl conditions or rnAybe specific

tc v2riety. Environl"'ental ff"'ctors concerned inc'ude high winds,

sj ac i ng , t crope rr-t ur-e r-nd di se eso , :11.80 t.r-LL vnrieties with weak sterns

Are especi~lly susceptihle to lorlgin~.----'

Rice is usu al Ly hr-rvc s t ed ,,,,t r rnctsture content of 20 - 25~~. ,
-

'Jhen this fe.lls to hpt\,18en 15 2nd 205\ the kernels sb at t or from the

he ad Y' ry er s i Ly (Stout, -1966).
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¥reshly harvested rice s oo i Ls rp~li(Uy bec ouse of high tel""pereture

h i gh moistures contents, h igh rat e s of r-eap.i.r-s t i on, h i.gh f1"icrobioloGicci

action and the presence of foreign ma te r i.n.l , As a result, af te r

hervesting, the rice is usuAlly bound into sheaves ond dried for a

whiLe to al.i ght Ly reduce the f1"oisture content b e f or-e threshinr;. This

field curing is f1"ostly rlone by peaR2nt fnrl""ers to enhRnce head rice

yield. It ~ust be done slowly and uniforf1"ly till the f1"oisture content

is about 15 - 175{.before threshin.r.. (Shr-mkf'ro pnd Bh at t ac har'y a, 1986,b)

Threshinc is the 50. .. prption of the i~r8in frol'1 thp panicles hut

not ref1"ovinc the husk. This is usu?lly dono [-)t p r:rpin l'1oisture

content of 15 - 175,:. t~ost ne asr-rrt s thresh I""pnu?lly bv beating the cut

plants on 10[';s C'lnc1frf'T"es, hUT"i:Lt"-trC:Bding on the !1.?nicles or by

dr-i v i.ng <'nitlwls over the nl onts , 'i'ho s« methods [1re labour corisur-i.ng

hence there is e ~rorresGive G~ift towrrds f1"echAnical threshing.

(:.Jassermim .?nel Cc:llder\.JQod, 1972).

F[mu2.11y, vri nnowi.nr- I"";-~;"e r1or:(~by tossing the ppd~y into the ai r

and c.lJ ,.l\'linz; the' 'ind to c . rry off the c~1[;ff. t~echi"nicel thresherq

ore often equipped \,i th f"n,s i11" ot he r devices for vinno'"inr;, a

number of I"flich h ave been descriJ)po by Grist (1975).

After threshing, the p'r<,~infl (or" usue l Ly dried further to supplement

the p:roliminary- field curing. This \oIhen properly done I""ekes for pAddy

wi th good ke epi ng quoli ty pnd. max.i mum h e ad rice yield et I""illing. The

chemi c al. r-nc orgpnoleptic pr-ope r-t i e s of the rice is not ex pe c tvd to

ch z-nge p,'3 o result of this dryinr; (FAO, 1966) C01"'11"0nly, d+yi ng is done

in the sun on dryinr; floor. 'I'he r'e i,s howeve r , ('l r;rpdur;} shift to

artificirl dry i nr; in D nur-b e r of places.

2.3. yILLING

There is 8 rpnge of mill l3izecs.pnr the degree of sophisticAtion

of milling Gnd the prepFrrtion of the finpl product is 8 function of

the market r-equ i r-ej-errt s , (Flynn and C'Larke , 19110).

Cl'".ung., (1986) s t r-at i f'd ed the var-i ous !'!'illinr-; sy at er-s into four

cctp.gories.

Lwhich uses ill)

The Encelberg I""illin~ systef1", charActerised by single p~ss
hullinr, nnd whi t eni ng (Fig. 1A, b.)

The Eur-ope an ~illing systeT" usi nr; tho disc t· 'pe stone huller
and ve r t i.c s-L cone-ctv ne whi te m nr; l"'Achi!1e (Fig. 2)

The JepC'nese I""illiw~ systel""/rubber roll huller arid ho r-i zon t al,
friction pnd/or Clbr<"'sive type whitnning 1"1Clchine, (Fig. 3) and

The che-d cr.I l""il1inr. svs t e-. whi ch emplo?s [-' Che--dc a'L sol vent
extraction "nd remov~l process.

iv)
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FIG. 10·. H U L L E R

PADDY
1

FIG. 1 b: CROSS SECTION OF HULLER
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LEGS
BLOWER -_.L_

,ST HULLER

.i
;~ FIG. 2 :. DOUBLE HULLER MILL

< '
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Motor

FIG. 3: M I N I R ICE MIL L
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Rice l'1illinr, involves cLe.rni nr-, dehusk i.ng, pnrloy se par-at i on end

bra::.. rc",ov"l "thich is elso called \-!hit errLng or pe.ar-Li ng , Polishing

end pr-r'boiL'ing rnpy be done to sui t l'1F'rt<etde-v-nds ,

BeLow is ('. :Onwdi?grrr' cf a mini rice Y"'ill ope r-ot i on showing

the vrr i ous intcrfT1ecli<~te ,·nel l-'~/-:r:roducts of th" different ope rat i orie ,

FLO" DIAG"N' OF rIm !nCE 1·II.L OPE!V.'T'ION

PApDY

Cle+ng

1---->7 DOCKltGB

> Shelrng

. . \V .
jlSPlri,tlnn

\V .
Pnrirly Sen~rptlon

I I
FJillDY~(-----l'

BT"\(" J ~·~ICT',l '.'
Peprling/'Jhi tenn i ng

____ ).,. HUSK

---)-+ ERitN

I
1·-----)~BRl;N

~'ALT:;D RICE'!HITE
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2 • .5.1 CLEI-J-IU!G

Before I"'il:l in!;;, "'.:1-:(p<,-rly is usur-Ll.y so re ened for f or i egn

tt ""' 't nl' ec'~s o f str:lk, f or e ign s(; 'ds, soil »ndme; or SUCll ?S ClUS" '

pieces of ~et?l (I"'on~ 0t~erG. In the clcnninr cxercise,foreicn

me-tori; Is Li rth to r thr-n the ]X ddy F-r(~ r'er-ov e d by ['spir2tion. i:"

tf:r-{:;nGtis er-nl.oyc d to rf~f""OVey,.(;t: 11ic (iron) irr<puri ties, whilst

pr-r t i cLos which r re ei t hc r :,"r["'r or sN,}lor in s i ze but he av i e r

th2n the prddy pre rCl"'nvcdv si~ves. Snecific grevity seprr2tors

known 2S de s t one r-s [lre 1).'3(>(.' t : r.,,,,,,nv(' if'11"\\'rities, ~ u aunLl.y stones+

the srme size ['6 the PAddv hut hpr7inr. ShAnkarr rnd BhAtt8chArya

(1986, b) no to thr t p"rld:v int:',1w it'; of te n Gll1~ ,iecteri to t: preli-

l"'inrry cLor-ni ng cr-L'Lcr' scr-Lp i ng b e f or-e stnri,t~e E'.nrl nr i.o r to t.he

mcin clerninr in the l"'iJl.

2.3.2 DEHUSKU!G

'Jhilf: " me::h,nized dehus'ci n.t or she l Li nrr r-nd --iLl i nr; ;:]r'e

becoming r-cr e usur 1, t r2rli ti onaL hr-nd pOllnclinr: r.!"rlB-ins i l"'l')ortpnt in

mrny j,si['n count r i e s ; nel Les s t hr-n 1CY,~ of r-i c e produced in i,fricc

is r'ech,~nicf'll:v f!el,ur-kerl ((;:rist, 1975). In r-o s t rice ""ills,

dehuskinc or she Ll i nr; is none ~'y shellers \ -hi ch rr<E'yeither be

disc shellers - \Jsu:'llly cons i s t i ng of .n llP""C:I' s tot i onr-rv and a

l~wer r0t2tin~ disc - or tW0 rubher rollers rotntinK in opposite

directi0ns rt different sDAeds. The ohjective of these is to

rCf1'l(;ve the husk fr01'71the Tlpr\cly ',ith r l"':i_nil"'uf1'lofrlpl"'t1p" to the bran

Lr-ye r r n d if ~ossihl(> "i thnut b r-es-k i.ng the b r own rice grpin.

However, the structure of the ~rAin 1'71~kesit necesspry to ~rply

friction to the ~rpin surf~ca during this nroce5s?nd ~s 2 result,

a co r-t ri n pe r'c errt arte of b roke na cr-nno t be :-voider::. IJ'i'ullo et 2.1

(1976) stress thrt umf or--i t? of tl\0. r;rp.in is e s aen t i.r L for n:rti"",um

h e r d rice y i eLc' ,5 Fli, sh eLt e r c ou l d he C"djusterl p:ccording to the

v~riety tr be nrncessc~. The ner;ptive pffpcts of 0ehuskin~ of

mixed vr r i e t i.e s cnn b e rvoirhed b y gr;'riinr; the: pp. 'fly nr-i or to

processinr-;. The perc(mt,~;-,.c of T''''r10~rr-ctur-Ll.y dehu sko d (sheller

(1) The um f orr-i. t:r of the n.-r+dv ,

(2), The vp-riety Gf rice

(3) The condition of the ;Jflc1dy

~4~ The type of sheller

(5) The condition of sheller

(6) The operCltor of the f1'lPchine.
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2.3.3. P .•J)DY. SEPhRATION:

dehu sked r i co , unshe i Lo d ·:'Nl·4y "no sr)rne broken rice. The husks,

is r-e+ov e d by r'f3-:,irr-tion o f deJ.1UGkerl rice flnrl pr ddy .rhi ch is pFlssed

thrC'U[;h apcc i r L ;)[-'(l.'"ly st'Y'''r;'tors to r-o--ove the p",ddy v-h'ich is

returned tr; the sheller.

;--nd Bhptt2charya(1986, b)

collected acd de huskeb ec i. rr-tr-Ly tn incre['sp duhusk i nr; cnDFci ty.

Thi::: pP':dy refered to r>S "return p<?Odyll

or tl,:.nner thr-n fne no rmr-L p.~ddy • Shtlnknra

;Jrivi C'..: +h« "r-o t.urn Poridy" should be

is usuElly either sh0rt~~

The objective of prr'dy f'.:'''''' rv ti on is to ob tr-i.n b r own rice

free of ppdrly from the ,..,iytl~:~(·of brown rice :-n(l pr ddy , The paddy

serarrtors mnkes use of the diff~rences in chpr2cteristics of

pr ddy pnd b r own rice such PF) ."n0cifiC' IIci<"ht, buoy anoy , dimensions

end surfcce texture (Chung, 1986). Furtherrnore Chung (1986) lists

3 types of paddy sep2r,tors

i) Trpy t:rr1e s0p['rdor uai nr; riiffr>rences in ape c i f i c [r,rF'vi ty
rnd di mcnsi,;ns

ii) CcmpDrtment t::'l'e s0.Y'r: r,'">tor us i nrr +i f'f'o r-ence s in snecific
frpvity rnd surfrce texture.

iii) Screen t~r:pe f'c~Y)rr;-tor u s i nrt rlif:f'erp.nces in diT"enRions.

s , nu-eb e r- of terrnB·inc] lHhnr: ",hi t.enn i ng r-n d pe. rlinr: FIre used

tc refer to this. The v~rious ~efinitinns of these t~rrS mpy Rt
times be ccnf'us i ng ,

other

Some f1r"ount of b r rn r or-ovr-L is es sent i--L for e; sy cooking <"'nd

stcrr:i'·e. Exc e s s i ve r-er-ov r L howovo r r e duc e s the nutritive val ue

of rice. In the pr-oc e as i ru- of rnillinp; to \/hi t e noLiah ed rice,

76.35: of thL~rine, 56. 6~/ clf r ib of Lev i n r nd 63;' nf n i r-ci n pre

rCrrC"vocl ;--nr~lost for hu-o-n c oris nr-rrt i.on , (Kik ['nri 'lilli."ms 1945) •. .,
TvJO types of b r an Y,'r>!"'(wer" Fl;:Y he i(kmtj fi"~l, one ()f errery

rnrl the:L of r-c t r L, 'T'h0S(~ of <"'!",cry·(c,-'ll·:~rl \ ,j.-. i t.o r-ne r-s ) , Rernnve

the b rr-n by "brr'sion ~Jit>t 0rery -rh i.Lo t.ho se p'etpl (cpllt:o pe er-Le r s )

remr,vc b rr n b~! f r i.c t i on b(:tw.y·n the rice f"rpins. In r-ore sr)l,histi-

c r-t e d r'pcr,·ti'"'ns, b rr-n r"F.('v;-l is done in F:. s t e pwise mnnner in

scvc rr-L po li shc r-e to ro ouce breC'k;-oge to ~ miriimurn •
...

Br-r-n pr-o duc e d frf)M t~~is ,';,erptj "11. is se:or-r."'teri. from the \·/11.01e

~r2ins, broken prpins ~n( ricn vcr]"1S hy ['srirrtinn. In rice being

11Y'0c1ucec' fnr F1 c"!"'1',et:i ti VG T"lprkpt, \-l>,nle r,r;,i ns ['re f3enpr:-.tcd from

b r-ok ons thrnu["h vpr~"us rrocess·.""s of rT,~rllnz , rn,..zin;:, which is coat-
ing the r;r,ins \vi th sl"';"\l] pr.C)unts of oil, t"lc, glucose ete. in
z-evo Lvi nr; c:rur"S is often t i r-e s done b e f'or-o the rice i8 put on the

m"rket.
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2.3.5. POLISHIl'U

This terfTl is often used ur0np;ly to refer to per-r Li ng o r

whitening. This is ?ctu~lly the re~nvrl of the brpn pArticlps

still s t i.ck i ng to the sur fzsce of the rice ,'>fter perrlinr.::. The

sur-f r ce is slightly b ru shcd or polisherl to r:;ive it Cl shinier

Dpperrrnce. This process rpy be Accor~iiRhed by 2 rice

polisher mpchine con6istin~ of rAvolvin~ rollers or drums encased

in a fine wire mesh ,dth pn inner coverin~ of sheepskin.

2.3.9 Pi.RBrILING

j.ccorr1ing to Grist (1975), po rb oiLi.ng nr-obr-bLy originated in

Lnd i r- sorre 2000 ~Te[!rs pr,o r-nd is n0W 1')rpctisad in ~pny countries,

2n0 siT"":rly rlefinec pr rb o.li ng PS ,"\ pr'oc es s of st ee-ri nr; DAndy in cold

6~:of the neprJ.y 70 millinn tanneR of nnrlr1y produced in India

annur-Ll.y is parbo.i Ler' (Shf'n1..;:rcrFand 3l:1pttp,chllryf', 1986, a.)

/.rr ul Lo et pI (1976) list the ohjectives of »aro o'iLi ng as

i) to .incr-or se t'1C t o t r.L r>nr1hep<1 rice 'ri e1rl of pnrlrly.

ii) to prevent loss of nutrients durinr, rilling.

iii) to selVAge we t or dprrr.ed ;,ndcly.

iv) to JJrepcr(' the rice i?ccorelinr to the requireJl'ents.
of conSUJl'crs in ce r-t.ai n Darts of the vo r-Ld,

Parb o.iLed rice usual.Iy hAS _'>b r-owni sh colour the ex t errt of

\·j)'lich de pe nds on the sod<inp; rnd steClrninp; condi tions AS weI L 2S

on often unde si r'r-bLe sr-e L'I due to action of becteria whiLe the

pac1c:y is soek i ng in cold wz=ter-,

Severel r-ethode of PArboiling hc'l\rr'!heen deve Lonc d in ,8 b i d

to eliminnte e--e l I fond ettpin p not-too-brownish E1 c o.lour ; In

the (Centrfil Food Technolop;ici"l Reser'rch Institute; t'ysnre,

IndL"'), Hot soak i ng »roce ss f'or eX_~r.'nle, ppncly is soaked in

hot w2ter (65 - 70°C) for 3 ~ 4 hours to Bvoiri the rtev81on~ent

of s~ell. The ext8nt of colour rle~en0s on t~~ R0pking pnd

ste~ming conriitinns, for eXPJl'Dle. the greRter the he~t tre~tment

during soz-k i ng ;-nrl. steFlT"inr:, the hip;her'thB cc Lour , Also, after
steon,ine, the paddy sould he il!1T"Bdiately spread out to e oo), quickly.

·\Tlust

Shpnkru ,nel BhpttF.lchnny (1986a) estimpte th8t perdy after

parb oiLi ng c ontr-Ln b e t wev-n 30 - 4o;~moisture ,,,,hichL'luickly be dried

t( ~bout 1¥,j r.'oisture for srfe storpge or for ~illing.
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The method of cir~rinr~ ')['!'boilc~cl rice iR vory c ruc i cL for

rnillinr. out t.ur r, It is nm"r811y r-ec or-r-ende d thrrt drv i ng

should be in tl>W ptr','~"s rrtl'er t hr-n one c on t i.nuous drying

pr occ s s "l-o,ich c vu Ld r.e su l t in ;JS hi rth U5 5~~ br-oke na in

thc J1"iJlcri pr o duc t , In Pi\? first s t s-rte , ]JArI1:v [,)~1()uld be

r~rj..ed to {'hout 16 - 20; I r-o i e tu r c c+nt ent {'nd r e s t e d for at

Lo r s t ) - 4 hours. 'I'hi s 'tlct"perinr pr oc e s s "llnv.JS the rnnisture

cr-ntcn t in the; ccnt ro nf th,· rr,'">in to diffuse to the suf ac e

:'nd the moisture to

e Li minr t i nr; t ho r'1()i,,+.1.~:'2,Tr:(lj.c'nt - tho nr-i nc i nr-L c ause of

brec::krp;e in the gr<,in - rCi)~11tin,' r"m th e first stage of

drying.

l.J'tE:r r1r;ring, it is de ai r ab Le to rest nr?c.r'y [I{!,rin for

scve r nl. hours before T"'illinr for best reS1'1 t,-,.

Par'dy v ar-i e t i os pr e f'e r-r-ed for n,-,rboiJ inlT, pre the b r i t tLc

ones rnd the lonr rnrl slnneler ~uc tn the frRgi'ity Fnd their

poor obi I i t:'l to Hi t.hs t r nd thr: nrrlinrr~r l"'ill~n{2: process

(G..,ribeldi, 1972). ,'~f30 those: vnr i rt ie s ,hich c ook soft

whEn not nGrhoil"rl, cook Le s s h['rri "ftc,r DPrboiling ['.nel cs

such nre nrcfore~.

The rdvpnti'r,es of DF1rbniJ.in;: h avo b or-n RUJ1"1"'r:ri!'3criin r-n

"Ferb oiLi.ng mr'ki'R it »os s'i.b Lo to pr-oduce. f:'nm [' r,iven

.~rn0unt of prrlc1:,' rr:r<~ r i co , "Ii th 181";5 [lrep'kt'r:e in milJ.ing to

use r Love r r,r,rio of ),:-r.0y; to ob t r i n rice with supe r-i or

keeping qupJ.i t i e s r-rid to re t si n T"'(we of the, nutrient of

the grein 0urinf !""i1J in,:,;;, ,.rp:=:;hinr; :'nr cook i ng , JiS A conS0-

quonc o , the rriontioD. of ">rrbli1ing '.'nu1d result in {" Lr-r ge

sr-v i ng of rice ;-nrJ, oven --or-e ir;,ortr,nt, of vr Luab Le v i t a-d ns

r-nd TT'inerf'ls". ,;'}so, b rr-n froJ"1 rv rb o.i Le d rice c-vn t a'i n s more

D~l thpn rrw rice ~nrl is of f' n superior ~uFlity beCnllR~ it

hr s p Lowe r concorrt r+t ion o f free f r-t ty r-ci de ,

Howev or , it is wn:rth no t i nr- thrt i'f.lrboil.8el rice tpl<cs C1

lonr::~r t i r-o to c r-ok , }1['S r- f'Lr-vou r ",hich rp,y no t be rlesirl"ble

tn I"'<'ny ~nople, is ~ifficult to polish bec~use it is h?r~er

['nIl (~cvel one ,...orf, r-anc i.d'i ty. in storrr;e ,~s ns t ur-r-I »nt i cx i=

dr-rrt s rrc (l<?f'>trc.'rer' ~')'r l·".-t. :'.lr.o the p."\rhoilinl~ equd n+cnt

;··nd the t i.r-e spf."nt ~urin[': the nrOC0SS rir'fin<'tely .add e xt r >

co~ :; to th,~ to t r-L "roc('r-;~ini~ CORt-.
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1',' ,"e::: in: i:' : :wt of h ur-an ac t i v i ties directed at facili tating and

consumatin3 exch2nres (Huang! 1986). The rarketing functions are buying!

selling, storing, ~rading, packaging, financing, risk-taking And roarket

information. Asafo (1985) indentified tllO T"ain forms of rice IT'arketing

systeros in the country n~T"ely tradition0l T"Brketing and that by lar~e

mill ope r-st or-s often refered to c,,, t.he Recogrri se d l'ill:=;.

The traditional market whi ch hrs grined f) Lot of ground f r or- the

Recognised r..lills is operated T"ainly by wor-e n, This sy s ter- has been

quite efficient as the WOT"enfO to the farroers to buy paddy at the

farm gate and pay 8 competitive price for it.

lhe pricing policy of the ~ovornroent protects the producer with

a T"iniTY'umc;uarcnteed nr i ce IJhich tho st"te ovme d i"gencies ego the

Recogr Lsed Jvlills Pondthe Food Distribution Coporation "Jill offer the

farrer in the absence of hir,her pr-i ces ,
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rice [;rOl,;in;:; 2nd +r-oc c aa i nrz t're-'- in t'1" s"llth of tr-.\' country. The fTI(1jor

e re as ·,i.trc bcncrc:>.ll:; =c knc- tJ CO[":(: ";", 1,,; 8ui tc;hle for the pr-o duc t i on of the

Li.v i ng in the cr e as }'Y'entir-.n('d nOO.,,;,

this study ~

A questi0nnaire W2S preppred covering the v2rinus 8snncts of th8 rice

industry ,·nct te s t ed in the :."hpirr,'""Tl [..,110 J~,"':1L:l\) d pr'~i:So 'i'h~ questionncire

J<.~arketin;:;) to f r-ciLi t ot.e P T"'uch --or'e cxt ens i ve sur-vov ,
,

The r-ova so d

l~s much 2S possible thc int('rvicHs 'v"rl' c v1duc'ted in a :;'rcr--,,;u2r;e in which

the respondent \-Ins f Lue rrt , The h01f ", lec"l int.-r"rctors \vp's srlUght

where ne c c aaar-y , The quo s t i onnr.i r-os wo r-e f i.L'l c d 'di t.h '~;k l'(>S~)0nS('S of

1', total of 68 (sixty ,;ight) r'~(1)On:: in t s (30 f r r r-e r s , 20 nill opc r at or-s

end 18 r1iddlc\,tomen) we r'e intervi('I"ed dur i nrt the i-,11rv"y (T~~hl(" 1)

occ UP •.tr:CN rJ1ir'i 1~T' I v;:;nc Si 'T.G:!;
1-----~~-~- I. t------ ------

Fe.rmer -----t--- 30 -] __ .._ 't4· {-----l

::::l:::::or t--~~-~:--_._-[-----:::.:---------..,,;:
I 'l

"-- T_O_T_"L_ \ C;F; \, 10.0__• _0__ . 1

bas**
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4. SUR V ~ Y Flr.D I N G S
-.;.,;. - - --~-- - - --- ---

Of the fc.r]"'crs interviewed, 8 were frorn 1,sutsu2re, 7 frorn 1\.'3hairnen,

6 from Dawhenyc, 4 from Afife, 3 froM Koong and one e ach fro]'" [«use

end 4fienye (T8ble 2). Table 2 elso shows the rge distribution of farmers

which varied considerably. 111though the generC11 [Jgc range of the fe.rrners

intervie\·[ed ,tiC'S from19 to 55, MOSt of the farrners (56.75'~) were aged

between 35 2nd 45 years.

Tl.RLE 2: ·l.GE DISTRIBUTIONOF Fl~'ERS

..- -
. J.G:S·CL.'vC),Sr.;,S v,,:~S)

.1. s : \._ I

19-34 35-39 40-44 45•.49 50-55 -
AREI-v'TO IN TOTAL RERCBl'JTAGE

.. .,

lisutsuare 3 3 1 1 8 26.7

AshaimM 1 1 2 2 1 7 23.4

Dawhenye. 2 1 1 2 6 ~O.O

Mife 1 1 1 1 4 13.3

Kpong 1 2 3 1Q.0

f,kuse 1 1 33.3

Afienya 1 1 33.3

TOT,-iL 2 7 10 6 5 30 100.0
- ,

PERC'ENTWE 6.6 2:J.4 33.3 20.0 16.7 ~OO.O:
. .. _ ..

-

Table 3 eh ows thct 16.',1):' of the f ar--e r s h ad no formal e duc at i on nrid 20.~b

of them had hz-d pos t e-aec onday e duc t i.on , The pe r-eent nge of formers with

primary e duc at i on was 36. Ef,~ while 26.7 had ob t ei ne d Secondary educ r t i.on

'Ihe rice fClrming experience of the f arr-e r-s var i.e d widely. \"hilst

.1ct~ of them h rd over 15 years experience, 33.3$s had 1 - 5 years

experience (Table 4). The bulk of the ferrers (56.7,~) had cu'l t i.vot e d

rice for between 6 to 15 ye[Jrs.
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EDUC/.'ION;'J, 13;.cI~(J:K)UNDOF mCE F, ~'~,c;

f.qr.;J\/TO' 'N
TYPE OF ~DUC;"iI'ION 'lOTu.

NO FOm~l,L EDUC;,'1'ION PRI}':IRY S::r:ONDARYPOST-SEX::

1,sutsup.re 1 3 ') 2 8'-
I

J.shEtirrE'.n 2 1 3 1 7

Dawhenyn 1 I 3 2 6

f.fife 1 !
1 1 1 4, II I

Kpong I 2 I 1 3!

\JJcuse

Afienyp
\----4
I--+~------------.+
I
I
i

5

I 1 1~ .

1 1

11 8 6 30

36,6 26.7 20.0 100.0

TOThL

PERCEHTicGJ:; 11.7

J. lthou[jh the f<lrT'1ers were mostly Lccal, townsr-en, a number of

e.bseer:tee-f2.TI',crs existed ct j,sutsu,"n: r-nd the Lr-ri gr.t i on au thor i ties

were in the process of r,,;ttinl<: rid of the,." pnd repllocrtinr; their plots.

!Jost of the rice r;ro\ -n in the southern sector of the country \'JEtS

irrigEted. The Lcrir.;dion Deve Lop-eerrt :·.uthnri ty (ID!,) of the Ministry

of ~\p-:riculture held s t ct i ons a t iishF1irnEn, Dawheny», i.sutsuare and Afi f'e ,

In a number pl.cc es around the cbove-d i at ed e tat i ons , Lnde pcndarrt

fermers cultivC\ted uplAnd rice. These fprT"'ers usuRlly took edvpntece of

s~All ponds end strepms "nd either numped or diverted wrter froM thcT'1

~nto their fvrrns.

The IDL p,t--cleof 0:rerc·tion 8S well PS "reps under irriGPtion vr r i ed

consicer2.bly frOl!1 place to pl,ce. The <,nproxiT"'pte pre;: under irrigf1tion

"mre 120h" (300,,-c) rt iishC'i1"1F'n,200h:, (500<>c) At Dawhcnya, 400hn (1000A.c)

at l.sutsu:-re c'nc<,880he. (2200['.c) c,t i.iifc:.

"lhilst Lcc r.L rivers hf'rl b een deP"1"1ecint .~.sh..,irnp,n, Dr-whenyr- r-nd Afife,

at jj,sutsuE're, IDJ. pu-.pe d wF:tcr 0irectl" f r or- the '1nl t,~ River unto the

fields. Consider~ble ~iffer0nces "lea existed in the iroputs sunplied

and tho n~turc of services nrovided by IDh to the fDrroers. ht Afife

where most se rv i c -:3 ,rere nrf'Jvirip<i, the IDl.•.pr-e par-e d the fF!rmers' plots

nnd sowed ~_ with seeds dcveloned frnr thp IDA soed-f2rm for p fee.
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- - I--~ ,
I

Nll1"B:C-'< OT.' YBj..TISJ:

AT1El.jTQi m TOT!>L
'1 - 5 6 - 10 11-15 OVER 15

l.•.uet suare 2 1 1+ 1 8

l:..sh['imr:n 3 2 2
\ 7

Dawheny a 3 2 1
t 6I

Afife 2 2 I 4
I

Kpong 2 1 I 3
,

I
I

J\kuse 1 ! 1
I •
I ,

j~fieny t: · -1 \ 1~
•

8
!

'::'OTIL 10 a 3 ! 30./

PERCst-'T.'m~ 33.3 30.0 26.7 10.0 100.0

In c011Cl.~0l-;t i on VJith f\ c onsor ti ue of b ank s , the IDA 8up-)lied the f.srmers

w i, th fertilizers, herbicides, insecticides, f'ung i c i de s rmd nny other

chc-d c al s thr t wer-o needed in tIle course of pr-oduc t i.on , The T"'Pin

differences b e t.ue en o'ne r-et i.on s nt !.fife r>nd /...sutsu1"re '..Jere thrt ferrers

selected their own seeds f r-o-- the hr-rvos t z nd did the eo-n nrr thcl""selves

a t i;.sutsu,re 0 /.Lso \·!hilst 1).<':"1"'entfor the Lnpu t s r-nd ae rv i c es wer e in

kind nt J:;fifc, cz-sh \-les c o'l Lec t e d nt l.sutsunre. IDf. neither .providecl

mechaniscticn services nor did the 50'~n~ for the f~rTl"ers pt AshrilT'nn

and Dawheny e , ether che-d c.-L innuts wer-e su):nliec1. only irhcn {'vc>ilrble

FerlT'ers therefore hod to often times buy these inputs '<lith cDi;;h froT'" the

open mnrket. The f['rmers' indivirl.upl holdings wer e slT'flll rpl1r:il1~ frolT'

1.0-3.75c.c (0.4 - 1.5ho.J. For most of the se r i ous fr,rT"'ers, rice fprminp;

h ad become c., full time job. Due to the he+vy de--ande of the vor i ous tasks

pe..rticu12rly sCtring of birds, f~rlT'ers or their relrtives hed to he on

their f arms every single dl'Y of the pe ri od t~lr,t there WC'!Sa crop on the

field.

post fr:rmers wor-ked -ri th their frlT'ilics Althouth during !"',~.ior

ope r at i.oris like tilling, h1'!rvr,stinp: end threshing, Lobour \'Ir:S oi, ther hired

or the f;::X'P1ers orgr-rri ao d t.hor-ee Lve s into grr.ups ['no helped e r=ch other.
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The number of croppinp.;s none in a year de pe nd ed on the av a i.Lab i Li ty

of water in their cencls. ~ost fp.rrers usually sowed 2 (two) crops in

a year.

4.1.1 CULTIVARS

As IDA did the so-ri nr; for the £'r'rmers at Afife, a sinp:le cultivar

was usually eovm for all the f,"'rrno::-·S. The current cu Lt i vr-r on the

fields a t the t i r-e of this survey, "'RS ITJ. 234.

In 2.11 other E'rer's, a nu-eb e r of cul ti v ar s we r e r;ro\·m hy the r:lifferent

farr1ers arid DS 3 was by f2r the --o s t c o--r-on cu.lt i.v ar- grown in the

Ash2imen - ftfienye - DawhenyC1 area. Under good conditions ferTT'ers

harvested (2.0 - 2.5 t )8C-1 or (5.0 - 6.0t)ha-1 of DS 3. The cO}'T1fT1onest

cu'l t i.v ar in the Asut auar e prep' \Ji'1.S In 3273 which wp.s a shorter groin

but higher yieldinp: cultiv~r t~pn DS 3.
other cu Lt i.v ar s r,ro\'.tn to a lesser extent in the Southern sector

included DS 2, CICh 4, CG - 20, ITh 222, GRUG 6, GRUG7 ~nd ThC1iland.

Most f2rTT'ers obteined their seeds from other farTT'ers \4ho received

their stock from the &sicms \ -ho Here formerly in ch sr-ge of the s t at i.ons ,

The Uni versi ty of Ghane Agricul turDl._Rese2rch Station at Kpong, the

Ghann - Ko re s- Sael"2ul fp.rl"S at i"-'.sutsuare p.nd the Kpong Ff'rTT's of the

Vel tc1 Ri ver t~uthori ty 1'1130 t e s tod one distributed seeds to fanners.

Many of the far",err: gre'vJ o th e r crops 8pprt from rice "Iith other 13

being solely rice f[1r11'lers. These nuxillary crops were rrflinly vegetDbles

maize ['nd C2SSF'Vf'. The crops Il('re not r:ro\m on t'he :£rrigpted plots but

often on upland rain-fed ar'e as , The s i zc s of these fnrl"s were

vs r-i ab Le , \Jhilst the better o rrtnrri se d ,md r-eLa t ive Ly richer f ar+er-s

m&n8ged to 2ssemble inputs p.nd lAbour to produce lprge quontitites of

the above mentioned crops for the I"Arket, others just gre\., enough

for home-use.

4.1.2. S:8ED S:-:U:;G'1'I0N:

Except at ftfife wher e the ID.4 aee de d the fpT'T'1ers' plots for them

all other f arme r-s h ad to se l.o c t seeds for :r:'lrmting the next se r-son

from the h arve s t , Often til"es, the s,;ed-~2.r'G~" '!r.c f'ur+b or dried to

a lo\rer roisture lp.vol thpn pedrly for I"illing Rnrt this was believed to

f8cilitatc gcrl"inetion.
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'1-.1.) ,

.Al tbough SOme of the f<,rmers used t ho theori t i c s-L nunb e r of d8YS

to m2.turi ty C'.S[? f,uide, f"ost of them decided har-ve s t i nr; time 'ny v i suaL

asse sament , Harce st i ng was done when -b out 90;', or more of the field was

bro\Jn. Due to the fClct they dio not hnve pny reli[lble mel'ns of deter-

mining moisture content at hprvcsting the f~rmers iust t00k SOf"e gr~ins

and bit through to I"scert['in rler,ree of dryness nr i or to har-ve s t i ng ,

Gener211y, fermers on irrig."teo plots dr~ined the l?nd for up to

about 10 - 14 dpys before harv=at ing , Hs-rvest i ng \'/FiSmnnupl arid it was

dcne just [1S the soil \'·1(".8 firm cnour+i for pennl e to hri-'11kon eas i Ly orid

net for the movement of hcrvy equi~ment. A few f~rf"ers however mcin-

teined thct e dry field pttrrctcri rorlentiS I'nrt with the!l1, dAnr,erous

reptiles, which de s t r-oyoc' E\'~ cr op r nd thr-ert h: Cl'><~11mrCls. These fermers

prefered to be ar-f'e 2nd hence TT'overls Lov.Ly through muddy fields to

hervest their crop.

As a t at ed ebove, hs-rv es t i ng ",:Of", entirely l'1['nupl. Although the

cut Lr-as \'1,.5 sr-i d to be the fn:;tcr irY)ler-r:nt, sor-e fr>rmeriS '.vere not

accustomed to its use pnd thcrefor0 prefered to use the iSickle in

hs rve at i ng , At A..sh['il'1rn, Dp\.vhenyp »nr' Afife, the s i ck le "!p.s the main

hervesting equ i pmo rrt whiLe 58.8~~of the fprf"ers Lnt er-vi ewed used the

sickle for hr-rve s t ing , 8. 8~~had I'CCf-)SSto 2nd e--p'Loye d r-e chr-ni ca'l,

mepns in hprvesting (TAble 5).

TJ.;BLE5: HfiRVF'"sTINGn~UIrr<8NT lTSEDBY F f.~·r-;'1,S

,
TYFS OF E1UIPVSNT

AREA/TO'JN SIC:KLE CULTLluSS l'T:)jJL'l"ICrs. TOTAL

I.su t suar-e 1 8 1 10

Ash?imf'n 7 7

Dp.wher.ya 6 6

I.fife 4 4

Kpong 1 2 1 4
hkuse 1 1

Mienyn 1 1 2 -
TOTJ.L 20 11 3 34

PERCBI\TJ.GE 58.8 32.4 8.~ 100.0
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Most farmers recor,nised the criticnl n~ture of hArvestin~ nnd

threshins end 8S n result, usui"'lJ.y eJ"'lployed le-bour to harvnst their

ripe fields. Some farT"lers h2d however org?nised theT"lselves into

s1"12.110rouPS to help each other \Ji th these ope r-nti ons , FAJ"'lily rnep,1bers

also lent helping hBnds here.

The aree of crop h arvc s te d in P di'lY\.Jf1Sahou t an Acre (0.4 ha)

on the Clvercge. Host f"rJ"'lers conceeded th13t the til1"e spent on harvest-

ing V"2S[' bit longer than expected And they cited Lab our- end f i nanc i rL

reasons for this.

Lodging of plc.nts r.s well as s~nttering were quite D C01"1monsighto

Jlthough shattering w"s not f1 chnr~ctcristic of the COl1"moncultivars

grown, this usuelly occured cs e result of over-ripe fields end

hurried harve at i ng on th,o pf.'rt of hl ~>ed 1,1;our.

A numb0'r of r('['sons -re r e Attd'Qut('d to the incidence of lodging

at 1"1<:turity. Not sbLe 1'1rnonfst them ,vere:

(i) Pl.r-rrt h~ght [It 1"1pturity: 'lhilst most cu l,t ivs-r s ,,,ere rr;?sona-

bly short, Fe culti "FIr like IR 442 W?S t ••ll 2nd prone to lodg~ng

(ii)
(iii)

(iv)

Occ r-s s i onr.L outbursts of st.r-cng "Iinds

Too much '"rter on the field "t mrturity

Over-rpplicrtion of nitrogen fertilizers.

4.1.4 THR~SjTING:

Field-curing 'Jhich is condi tioni~ of the pe0dy before

threshing by drying for rhout 11 dpy on the field )<I[,Srarely done.

The prddy \/1"Sthreshed ,~lrnost il1"l1"edidp.ly ••fter harve s t i ng ,

Just r-s hr-r-ves t i nr: thrcGhinr: of p['r~cl:"T "IPS entirely l1"t:nu?l.

Menurl threshing hovcve r hr-d [:' nU)'l"bE·rof dr-r-wbr cks , Aw-rt from

the cost of lrbour rnd the lonr.r;r l~)'I"espent on the nperetion,

some pr-drty WASlost through sc r-tte r-Lng unto the field. Also the

extent of contp~inrtion with strew. stones ?nrl ~ud WPSquite high.

In the Te1"1[l-Ash••i1"1pnprep, threr hi ng WeS 1"1c~inlyclone by

sprordinG p tprprulin on the rround end bppting thn nnnicles eginst

stones 8nd blocks Ipid on the tprp~ulin (Trh18 6)

However, in rlT"lost r~ll other ..,reps in the south of the country,

this "I[:S not the prc:~ctice. Threshing "1[1S 1'!1c-.inlybe beat i.ng tho'.

pcrri cLes r-gi nsf the edges of ,.Iooden t r-apezc i d boxes (referred to

C'.S"bDmbr1"1"in S01"1e['reps). The biggest pr'or Lem encountered in

th.is form of t.hr'esh i nrt \<Ir'S loss due to scr-t te r-ing of thn paddy rmd

incomplete recovery of the ppddy PS the procoss w['s entirely mAnu[,l.



V E'2IIOD U S :;;D
f.REf/TO'1N BE:.TI:·iG !.G fllNST ST0P'8S! 'Il'(';K,,) THR';S" I NG-'BOXES ~nTT rJ'JIc: fJ., TOT/J.,

-
Asut sur-re 7 1 8

Ashrill1['n 7 7
Dowhe ny» 6 6

i
Afife 4 I 4I

t
Kpong 1 2 3

J.J<use 1 1

J..fiEmyp 1 1

TOT:\L 8 20 2 - 30.. .
PERCl';t--TT/DE 26.7 66.6 6.7 100.0

Dry i ng .:::ftc:r threshing "'AS one ooe r-r-t ion whi ch Wf'S

rc·lir;iously pdh£!red to b~T t.h« Locr-L L...r--o r s , The paddy "'''''IS

sundried on conc r-ote floors for 2 - 3 day s depending on the

intensi ty of the Run pnd the --oi at ur-e con t errt At h ar-ve s t i.ng ,

Al.L the fpTr1ers r(">cop.:niserl the ifl"nort('!nce of this ope r-at i.on

pS it conditioned the rrddy for storprc pnri 0v(">ntuel ~illin~

4.2 . FHUj\TCE

F'i nr-nc i.ng fprMinp: ope rvvt i ona wae one of the fl"£:l,i0rpr otLe-es of the

pr-ov i de c' on credit to the frrfl"ers by p consso r t i.um of bank s through the

IDA, the'ir finencial burdens I·Jr:>reconsiri.crp'lly r-educed, The fBrT"ers

areas in theseLhol,rev('r cor-nl ai nod of high +nt e r-est rr tos "nel service - charges

on the Lor ns sdvr-nc e them. t'ooney was however- ne ede d to hire lebour

for operations such as sc ar i nr; of birds, harvesting, IIinnoh,inr, en0

drying. Other sources of f i.nrnc.: ther.'f0r,"I hpd to!)·~· s,-,ur:ht.

In the other f8rrinp.: prees, as assistpnce frofl" the financiel

houses \'I{0S vi r tual.Ly non-existent, E! feH of the f ar--e rs relied on persone.l

resources. Most of thern hed to fell on fineciers '~o 81so acted 26

middle\vomen. These WOmenadvance the fprl'1"ers moriev to finance their

farming oper<'tions end they often tifl"e6 got pp.id b~ck in paddy After

the '..".rv"st.
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4.3. F .cRt-IERS' ASSOCIXT1ICWS

In so~e of the r.Rjor rice growin~ Dreas, Rice fnr~ers'
Associ['tions existed nor.inplly. These associC3tions were f?r
from we Ll, o r-gorri se d r-rid many f'nr+-e r-shardly derived any benefits
from them. I-..tt...sutsu1'lre,.4shairen ?nn De"rheny.a,18 f ar+e rs
representing 60% of all f ar+e r e Lrrte r-v'iewed belonged to Far--e re '

Associations (Teble 7). Houever no such associations existed
around i.fife, Kpong , Akuse and J'J.'ienya.

'I}rmHER , l'1i)'B BR".-\

ARE/lTC' IN TOTil!,
YES NO

Asutsuare 7 1 8

Ash ai man 6 1 7

Da'•••.henya 5 1 6

Af i f'e 4 4

Kpong 3 3

Akuse 1 1

Afienya. 1 1

7OT;\L 18 12 30-
PERC '<;NTH] E 60.0 40.0 100.0

TABLE, 7: pEMBERSHIP OF F.',:Rt'ERS' J,sSOCIf,mION

4.4 W.GHINERY AND FJ~TTIPt'1~NT

The vest I"'ajorityof the fArmers did not have any machinery
or equiPment of their own. In the Afife and f~utsuare areas
whe re the IDA provided land pr-epar ati.on services, the ferl"'ers
had little incentive to own these equiPT"ent. 'In other areas
however, the high cost of these equipment prevented farmers from
owning them. The handful of farMers "Tho owned such equipment
provided lend prenaretion services to thei-r colleagues.

These equd p-ent broke co-m frequently FInd reppir end
maintenance costs ','erevery hi gh ,

4.5 MJ.RKE.i'I NG

1.tAfife the f ar'e-e r-swere cor-nl.e L'l.e d to sell at least ,50%
of their h2.rvest to government agencies (The Ghana Food Distibution
in this case) to offset the inputs and services providerl them.
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The rest of the harvest V.f~S sold off AS they "~f;hcd. j,t ,\f;utfiuare

however the fer~ers sold aJl their produce on the open ~arket And

peid 1-JhElt they owed to the ID}. end th8 b ank s in cash. J,t Mife,

most of the fpI'TT'ers milled the Tl;Yldy before se Ll i.ng the rice to

the middlewo~en to increase th~ir profit margin.

In all other ar-e as (except /;.fife arep) in the south of the

country, the !l'iddle"lo~en took control of the paddy when it was

on the drying floors. So~e of these "/Omen t r ave Ll.e d to the

outlying ar e as to ourchr-se Tl2C1d:/to he ~jlled r.nd sold. The

me.jori ty of the middlewoT'1E:11kept their ::>eddy in the --i Ll. houses

after it had been dried to tt'" rpOll; roc' .. ~~ ~'l'~~e level despite

occ o.ss i onal. losses. t~ost of the f srr-e r e and r\'1i0dlel,,0~en endea-

voured to keep and !l'ill different cultivars separately as a

mixture of cultivars resulted in (' 'nigh nercE:::tc:r:e of b r oke ns

during ~illing.

Table 8 illustrptes the 5p,e distribution of the !l'iddle',!o~en

and it shows that 5CY,'~ of those interviewed were aged b e t.wee n

24 and 34 years. No WO!l'en aged over 50 years wes found in this

business.

:nE CLflSSES (YE;,nr; )
IIRJ<:A/TO'lN TOTiJ. PElC BNT.'''f] E

25-29 30-34 35-39 40-44 45-50

Davhenya 2 1 1 4 22.2
Ashaiman 3 1 .1, . 22.2
lIsutsuare 2 1 2 1 6 33.4
Afife 1 2 1 4 22.2

TOTAL 6 3 5 2 2 18 100.0

PERCENT!{JE 33.3 16.7 ·'27.8 11.1 11.1 100.0

Of the 18 ~iddlewo!l'en ant e rv i ewe d, 50.07~ h ad h ad no formal

e duc at i cn (Table 9). Only 2 representing 11.1 ~( possessed

seconde.ry e duc r t i on whilst 38.91.<of the middlewo~en had primary

educetion.
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TABL::; 9: EDUCATIQtTAL B.L\CKG~~()utlDOF rIDDLBIOVSN

A-qEi../TO'/N

18

TOTAL

TOTJ.lL

50.0 I
o

NO FORJo~ALEDUC.~TIr.N
.'

PRItr,;ulY. Sn:;orm;.RY POST-Sr.:C.

Dcl\'Jhenya 1 4

Afife 3 1 I 4
----------+-----------t--~----+---------I'--·----I---

2 I'-'~'-. 1-'1-,; --, J-.-0---+-1oo-.-0-

f..shaiman

J..sutsuare

PERC:S!,;TN3 E

3

1 1 42

62 4

9 7

4.6 L'STI'I'TJTIONhL F!..:~'S

The University of GhpnAhad an ngricultural Research Station

(ARS) at Kpong wher e rice \'Jar, cultivated. IIIthough the rice was

irrigated, only 2 main crops were cultivated between }f,arch and

Apri ' and in Sept ember-, Also Cowpea, Sovbean r.nd maize were grown

on experil11ental basis at the stntion.

The two r-an cultivars of rice gr own at the st at i ori were GRUG6
which \;03.smedui.m grain and GPTJG 7 a long grain cultivar. J.Qthough,
practices like weeding,spraying, fertilizer nppli~~tion end so on

vrc re strictly adhered to on th", cxpe r i e-en t xj, plots, others like
vi sual, es se semerrt of matured fields, draining of irrigated are as

prior to harvesting and the use of the sickle as a harvesting

tool were not different fro~ the practices of the farl"'ers on the

IDA plots. The station hfld an old co~bine harvester which

frequently broke dovm and harvesting ','8G often r;mual.

Field curing of the paddy before threshing \tlrS sOl"'etil11esdone •

.When the combine was in use, it also did the threshing, but other-

wi se , the practice was cp:rried out b:t be r-t i n.; lcundles of paddy egeinst

asbe etoe tubes on tapeul i n, . just as the smal I f0rrrers did. Drying

after threshing WflS also by the sun on ce~ent floors.

There were silos at the s tet i on ",here paddy that was to be

milled was stored prior to milling seed-rice produced for future

use and for distribution to the farl"'ers in the surrounding ~reas

were:ored in ba~s in a seed store. Paddy in storope, either for
seed or l"'illing was properly trepted AgAinst infest~tion.
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The station WPShowcver plp[;ued "lith the problems of lack

of money to buy expensiv~ inputs, lRck of a proper tilling

equipment And the frequent bre~krtown of existing ~Achines.

Kpong F[1rms ''';8S f' sub s i di r-r-y of the Vol.t a River Au tho r-i, ty

(VRiL) end si tuated near Jikuse. Kpong Fe.rTT's"18S cLe ar-Lv the best

org arri se d end rost purposeful rice es tab '.ishJ1"ent in the south of

the country. It had been in operAtion since 1982 end had a staff

strength of 50 includinr, senior Yane~ement and junior supervisory

ste.ff. The outfit had a workshop, Lr r.iget i on, fi eLd work , process-

ing end marketing divisions.

Two main cultivars, ITJ.• 222 and ITJ~ 306 were r;rovm on this farm

and cultivation was all yer:1r round. Irrigetion WAter '·'as obt ai.ned

from the Volta Lake. Sm?ll quantities of Cowpeas, Soybeans and

mc.ize were gr-own alongside the rice for the USAof the worke r-s on

In addition to the usuRl nractice of usinr: colou·rto deternd.ne

maturity of the field, gr8ins were sampled from the field and their

moisture content deter~ined prior to harvesting. Harvesting was

entirely rnechanicnl by means of co-o i.ne harvesters which wer-e

equipped with crawler trRcks end rrrely got stuck in loose soil.

The cr pac i ty of the combines VIaS however low and each could'

harvest 2 - 3 hectares of paddy per 8 h. day.

There vas no need for field curing on this f8rrn as the paddy

was dried to /3 um f'or-, moisture content of 12 -. 14~~in p"echanical

driers before rnilling. J.Q though there ve re occos s i onaL incidences

of lodging due mflinly to heavy rflinstoI)T's, thcT'12in probleM on

the farm was the attack of birds on the crop.

Threshing was "l~o by the cr--b i nes end the drierl pad'dy It/HS put

into 800kg bags and either stored f9r up to 3 ~0nths depending on

marke.t dej-and or sent s t r ai.ght to the mill house for T'lilling.

VJhenpaddy Has stored, it Has fUT"igatcd nr;ainst dp-r'8ge regularly.

Paddy to be sown RS seed inL6ubsequent croppings was cerefully

selected, and dressed.

-'

The Ghrma-Koro a Saemaul, Ff.'rrnWRSsituated at /esu t suer-e And \..JA.S

a subsidiary of AFKO Fisheries {Gh) Ltd at Tema. The cOT"panyhad

leased 230 he(575ac) of land from the Ghana Sugar Estates Ltd

(GHJIBEL) whi ch had virtually closed down,
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Out of this area, 32 [fa ([lOac)'vasunder irrigotion. The company
trained young school leavers free-of-charge on scientific ~ethods
of rice production. The coursp. WflS ran 3-4 til'l"p.sa year for 30
participants at a time.

The farrrwas EStablished in 1986 and among the cu lt i vars gr-own

were IR 3273, ITA 22, ITA 306 and 'I'hati Land , Two --ai n crops we re
cultivated in a year, ~arch to July and September. to January.
Durin£!;the ,major SRason (~~rch - July), maize \-IE'S grown alongside
the rice.

Harvesting of metured fields was so~etirnes mechanic?l by rreans
of e.. combine harvester pnd E\tother til'l"esJ"'lanual,eT"ploying the sickle.
The e atabLti ahement; also had a l'1echc·nicBldrier anr' sundrying of paddy

was not done there.

Land Leaae pay--en ts were r~~de to GHt:;ZI, ,.!i1ichtogether \<lith
IDA z-Lso chcrged the f rms \Jater bills.

4.7 ~tILLING

'..

The rice mills in the southern sector of the country could
be roughly clpssified into 3 categories (Table 10)

(i) Small size rills '·Jith capacity of up to Jlzt(500kg)
paddy per hour r

(ii) ~edium size J"'lillswith CApacity of ~t - 1t
(500 - 1000kg) paddy per hour

(iii) Large T"ills Hith over It (1000kg) paddy.per hour
c epaci ty.

4.7.1 SvALL t'ILLS

Most of the srall ~ills were privateay owned and
operr-ted hy men be tween the ar,esof 18 ann 50 years (Table 11)
Most of the mill operators (4~~) were Rged between 35 and 44
ye[:rs.

Often times, there 'vas1 supervisor and 2 or 3 assistants
per mill. These rill-house \-lorkerselrrast inv2.riahly hAd hi'l.d

~~ formal training in rice mill operat i.orr, All the experience
they possessed hed b~en aquired on-the-job. This state of Affairs
had been partly responsible for the poor quality of J.ocplly milled
rice on the market. Of the 16 small mill operr.tor-s interviewed,
56.2% of them had had nrimary educption And 43.~~ posse6sed
Gecondary educetion (Table 12)
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SIZE OF }'ILLS
AR~/';TO~1N TOTPJ, PERC:!'::NT!.GE

St' !J,L }''EDI1~~ LARG~

Asutsu~re 8 1 9 23.8
1r/orawova 1 1 2.6

. Tel11A 1 I
1 2.6

;

J.shniman 7 • ~ 7 I 18.5
i I I I• !

J.fife I 10 10 26.3

Dawhe ny a 2 2 ~.3
iJ<use 1 . 1 2.6

Kpong 3 1 4 10.5

lilienya 1 1 2.6
}oIichel Camp 1 1 2.6

Accra 1 1 2.6

TOThL 32 4 2 38 100.0
PERCSl'" 'J.G E 84.2 10.5 5.3 100~0

TJBLE 11: !DB DIS'!'IBlT'l'IONOF SV:l,L FILL OPBRA~ORS

AGE CLIlSSSS
AREh/TO',fN 15-19 20-27 25-29 30-34 35:-39. 40-44 45-50 TOT!.L

Asutsuare 2 1 1 4
Ashaiman 1 1 2

Afife ! 3 1 4
(

Dawhenyn ~ I

I 1 I I

j 1
I , ~ !

i

Kpong 1 1 ; . 1 3
ISienyn 1 1
Michel Ce.mI 2 1

TOTJL 2 1 4 0 6 1 2 16,

p:CRCEI\~1 12.5 6.3 25.0 0,0 37~4 6.3 12.5 100.0
.. ,

".'
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I.REA/TO'IN rr:YPJC OF' EDlJC:::::'ION TOTlJ...,

NO F(lR}~;J.., EJ)UC I~""I()N p~n'/I.~Y S~0t-TJ)JffiY PO,'31'-SU:;

hsutsUE\re 2 2 ~

!.shaiman 1 1 2

Mife 1 3 4

Dawhenye 1 1
Kpong 3 3

Afienya 1 1

~ichel Crun 1 1

TOT!.L 0.0 a , 7 0.0 16,/ -

PERCEtiTHJE 0.0 I 56.2 43.8 0.0 100.0

JJ.T"'ost al I the mill had been ope r at i.ng 'Jell below canac i,ty.

T~-tis we.s dtributed to the irregulAr eupp'Ly of paddy whi ch was

closely tied to the fAr~ing seasons.

Juso the hi~h cost of sp~re perts and their scarcity especia-

lly rubber rollers and polishing sieves was enother iJ'l"1)ort;:mt

f'cc t or-, Those who brought paddy to be TTlilled wer-e pi ther f ar-ee r s

or middleTTlenwho bou~ht froTTlthe farmers. They, had to clean

pnd vri.nnow the pl'.ddy before l1'1illing because 811"'0st all the mills

were not equipped \"i th pre -c Le ene r-a, Partially I"'illed rice

did not fetch A good TTlArketprice hence nll the custoJ'l"ers pne-

ferred white-milled rice.

It WAS found out thAt I"'ost of the sJ'l"~ll miils (57.c'~)were

f<'.irly new "nd hnd been instF'lled bet.ween 1986 rnd 1988. 'The

oldest mill encount0red WPS at hsh~iTTlpnand h"d bp~n instAlled

in 1974 (Teble 13)

No p~rboilinf, WAS done in the south of the country hy the

sm~ll mill operptors.

The fee for milling did not vary signi:fic;:mtly froT'" pl ace,

to p'Lac e , pl though in ce r-t s i.n "reAS, - partieu1erly round Afife,

customers hz-d to prw l"'il1 ope r-r-tor-a in kind ("'ith T"i11ed rice).

Tc.blC' (14) shows the sources of »ower ut iLi so d bv the sr-al.L miLl.s ,
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~ .

hRr,!~/'1'OWN ::3EFORS 1975 1975-80 1981~85 1986-88 'T'OTn,

AsutsuFlre 1 :; 4

J\shnimnn 1 2 3

Afife 1 3 3 7

DDwhenyo 1 1 2

Kpong 1 2 3

lSienya 1 1

Michel Cf'mp 1 1

TOTiL 1 3 5 12 21 -
t..-_.

PBRC '.]\ T /,(3 E 4.8 14.2 23.8 57~2 ·100.0

TIBLr; 1.4:. SC;U';C"c;, I'F' ro'/ER OF r;Fi],L Rlr::r:; }HLLS

A.q:S:,/TO\ IN
souncr:; OF PO'TSn ---'- 'eOT:lL

DEISEL r.l,OCTTUCITY

li.sutsunrc 2 2 4

I\shaime.n 1 2 3

Afife 7 7.
Dawhe nya 2 2

:

Kpong 3 3

flfienya 1 1

Michel Crmp 1 1

'IOT:.L 17 4 21

t>ERC lENT j.G E 18~.~ 19. CftG 100.0

\Vhile 81?:' el""p10yed de i se L, 1~:' of the small T'1:tl1 us e d

elccticity. The dei~el engines, thouf,h suited for the rural

ferrning pre[>s, ",pre subject .t o periodic, b r-eakdovns which halted

milling oper;:;tions. Very oft~h' externpi Assistence was sour.;ht

from Loc aL r-echr-n i.c a in thr, event of equ i,Pl"f'nt b r-e r-kdo-ms s
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This W2S so b ec au so , most of tht~ rill o pe rr-t or-s 1mi;" very little

of equi~ent rep2ir pnc ~pinto~~nce.

No functionf'l }il1 (),0rrtors' Hssoci..-tinn existpd in Fny of

the m2in rice nr-oduc i nr; nreps in t he south of th~ c+.irrt r-y ,

The c4ispospl of by-")roc1ucts nresented ,'-' problem for Tl'ost of

the J'l'ill houses. In c:re,""s wi th si~nific('nt poultry end livestock

industries, the hrf'n WAS snld to thp rnimal farJ'l'ers. In other

are ee , end [It tires' +ie n the der-arid for b r-vn vIas 10',", the bran

had to be burnt off t oge tho r 'Ii th the hu sk ,

Al.r-o s t all the ST"1p.ll~ills (95~~) were of As i an origin ;'Jith

66.8~:' comi ng from }~ainl[\nd China and JapE'n (~f,hle 15). l.Jhile

the smell rills f r-or- Lnd i » an d the U.K. we r e ~p;elberg HullerfJ,.

r!ose from China, Jap~n Rnd Taiwnn were mini Rice Pills using

rubber rollers.

T/.DLE 15: C01lNTlY OF' ()r>IGH' OF 81'tJ,U'ILLS

AREA/TO' IN C 0 U n rr R I ~ s 'r--I TOTAL
ClfIN.t. JAPtJ~ INDIA T/ITJ/-N , U.~.,,--,,--~.-- '~-.~,..-.'-'

!
Asutsuare 1 1 2 4

Ashaiman 1 1 1 3

Afife 3 4 7

Dawhenya 2 2

Kpong 1 1 1 3

Af i.e ny a 1 1

}.~ichel Cap 1 1

'rOT1L 5 9 3 3 1 21
--

PERC'Sti AGE 23.9 42.9 14.2 14.2 4.8 I 100.0 .

4.7.2 }.'EDITJ}4SIZE J'IJJ,S

In the southern sector of the country, 4 ~ills '.r!hiCh could

be de sc r-i.be d AS 1""cdiuT'1siz-ed for the »ur-no se of cO~l)[\rison "Ii th

the s!'l'!cller ones wer-e indentified (TC'1ble 10). 3 of these rnills-

which ~ere eXC'1ctly of the SAme mRke Fn0 ~ize were lOCAted in

the Kpong=Asu t su ar'e ;'re,-. These wer e O"'1:.c,o by Kpong Farms -

a subsidicry of the "oltE' River j\uthority (V RA), the University

of Ghc:-ne il{!:riculturC11 ~el3eprch strtion at Kpong f'nd thp GhanEl-

Korea Se8J'1'Dul ferms f't r~utsu8re. The rnills, instplled in 1987
f'nd of Japanese or-i g i.n , hr-d A c=-pac i ty of 1 ton pr ddv (h) -" '3 nch ,
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These, just like all the s~aller ~ills were oneratinr, far
below capacity. Paddy for rillin" by t.he ""ills \"J;o.p, partly

produced by the owner e s t r-bI ish,..,ents anr' <'lleo f r-o-- individual

f ar+e r-s or p"ioctle\loT""en f r'or- fe.r r.n0 near, 'rho have their paddy

milled for a fee. It was the insufficient 2roUnt of paddy

produced by the owne r s pnc: the; irrerlll['rit:, of th,~· c Li ent.s thr t

~2inly Rccounted for the under-utilization of the rills.

The Grc>ins 'Jarehousin~ Co. Ltd. - a GU1'si(hpry of the Bank

of Ghona inste.llecl p 1 ton of pp.r1dy (h) -1 c apac i, ty at Tel"'a in

1985. This 11"ill VIas of Uni ted Kin~,;dop"orir;in Emrl W2S elso

ope r-rt i.ng far b eLow c apr-c i t y , The c o--panv h ad no f, rrS of its

own 2nd therefore hed to huy all its ~0ddy fror fprrers in areas,

far 2n~ nepr to the rill. It was the phsolute dependence on

other f8r~ers, inadequE'te funds for purchases a t the pe s-k seasC ••.::'

coupled wi th poor stor;:.r~e c cnr'ti t i orin (p[1rid~r ".',°.3 :~C:,t i.n t.h e o oen

and covered ,,,i th t apr u Li n t.hr-t accounted for the below cc>"PE'city

production.

Due to the r-e l s t i ve ne wneee of th es o Fills, the acquisition

of spare parts had not ecol""e p prohlep"~ Parts sup~ied by the

~anuf2cturer tog~ther with the equinl""ent were not yet exh2usted.

St8ffing end orrsenisotion c·t the TT'iJ113 wc re p"~rkGdly d'i f'f'e r e rt

as the f/1ill operator an d ett<~nd[)nts wo rke d under the supervision

of senior TT'an2gep"ent personel. A fnirly ~ond atteMpt WPS also

mad.e at record keeping pt t+ie se I""ills. H?\-Icver, npr:rt IrOP" the 1

Kpong fE1rr~s of VRA whi ch geve its r-d Ll, ope r-at i ng ::0 caff some

t.e chn i co.l. t r ei ni.ng , oper-s-ti ng s t af f at <".11t,he other lE'rger

mills had al.so 2cquired exnerience on-the-,iob. '!hile the Ghana+

Korea Sce~eul Fprl"'s yills used deisel, electricity WAS the source

of powe r for the other p"ills

These J'l'il1s were fitted ,.,i th cLe sne r s c?nri an PDpreciphle

degree of c Lean ing of the p.r-ddy to r-c-.ove dust,.rnet,".::' pieces, s t.ono .;

Dnd other foriee;n p"ptt0.r HE'S done prior to miIJinr;. K1')onp;F8rms

r-nd the Ghr-nz--Ko re> Spe,..,pul Fr:rm h od in~tpJ.le~ mr>(''rpY':;':-;:c-l d::;P.l'~:

to reduce t.ho --oi s tur-e content of t.he paddy to the r-oqui r-ed 12-,:":;~'

for efficient J"'illing out-turn. Except the Gr,qins \J:-rehousing

Co. rill, paddy sl'pE'rrtors Here fitted on th e other ""ilJ.s to

incrc,se thp whole-gr~in yielrl ?n~ to iT""prove thn qU21ity of th~

o.t Kpcrig F,'rI""S th,..,t p;r;>dinp; 1):'5 done pm' 2 r,rpd,:s of ri c e "pArt

from £Srit s ",ere put on the p"E1rket for sc:le.
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The rrills under discussion hed no p?r': 0ilil!f'; f- cili ties

and. only whi te rice "lflS nroducerl. Ho-ceve r-, F;OT"'e plreAdy par-

boiled rice WPS so~etirres sent froT" the Northern Refions to

Kpong Farrrers to 1""ill on request.

Of the b~r »r-o duc t s of tlw milling nrocess, the n usk '-.Jas

usuaLl.y b.urnt off. The b r an ,vAS kept hy the T"ill houses C'nr!

sold as a feedstuff.

The rrillerl r,rc:in r-ecovr- rv of the Fills v or i ed 'Iir'ely and

'Jere no t different f r-o-- t'1['t ob t ai ne d hy the R"'illler r-i Ll.e

81 though ,·,hole p.-rnin pe rc ont np:es 1,'erA o f t c-n hi g+ie r ,. l"i Ll.e d gun:.·

recovery rpnged from 6CY;\ - 72/.

4.7,3 Lf..RGf.l'II.LS

The Cr-o-m Rice Co. Lt d 1""ill "'~s hy fF,r the Plost eLr-borv t.e

rice mill in the sout he rn sector of the country. Lt \'I6}; SitUfltf:;.C!

in AcerB. The gove r+errt of Ghan» own~ 2o;~ shares in it ",nd $0);

share s controlled by A. IrE'ni nnd V. Ashker. It W8S instrlled it,

1977 <,nd w['s of \Jest Ge rr-r-n origin. Cr-own Rice t~ill had e xt ens i.v.

parb oaLi ng frcili tips - the only one of its kind in the sou th c ;

the country. It h r-d r-n .ins t o.l Led cr-pac i ty of 2 tons. n= ddy (h)"~e

Due to the in[>r1equ['te au pr.Ly of PNldy, the T"ill had not

ope r at ed pbove 10;~c r=prc i,ty since instr>llption arid ['t t.h e ti",e of

v i s i t i nr; the T"ill in June 1988, it hart not been ir. ooe r-at i on for

15 rronths. The econoFic future of this mill W~5 t~8~efore very

rouch in doubt. The r-d Ll uao d to rrill T)ndr1~T supplied b: Kpong

Ferrrs, of VRA but ",i th acnu i s i tion of F gonrl. Ir,ill by Kr-o ng Fp.nns~

t.hat sup+Ly wes cut. As one' -ou.l d expect, the r,"lill ,,,ps al so

Al thouth electrici tv \-IPG thr- FC'in source: :of powe r for the

mi Ll., the husk ob t a i no d c:ftpr IT'illiD[': \-IPS used C'S f'ue I in the

boiler house to generF-te stecm for pr rb oi Li ng. The b r-an '.J['f" sol r:

to livestock frrwers ~ust ~8 other rillp ~~rl.

The efficiency of tl,p· pr-r'b oiLi ng done- ho r e "Irs in doub t ns -tJ..,".

mi LLod rice yield \tIPS only 58;'~ 85 pr,pinst 64 -h55' for "hi te r i cc ~

Also T'f'rboilied rice sold che ope r thr-n lI}-lite rice be c r-usn of

COnSl'J7'er pr-ef'e ro nc es ['nd lOH qur-Li, ty of }1f\drly nr rb oiLed;

The Agricul turi'11 Deve Lopee rrt Rpnk p.nd the ti['t:i.,mnl Ir.vcs"[l')1·";·;'

Br-nk o\tm~ the Oti :qice ~Co. Ltd.) Ilill inst['lled pt '.Jor['''lore. L.

in the Vo.I t e Rer- i.on in 1975. It a.I so :., . " ~'1:"-~ VJ

p['dcly (h) -1 but clue- to r v.-r-i e ty of pr-ob l c--s hr-d no t

for quite e "ihile.

tons
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5.1 PHY.SICiL '-"UnITY lJIIALYSIS:

The qu e l.i.tv of rice i.,> c l.o so l v r-oLat.e d to t.h o cLe an l i.ncs s ?no qu.aLi,ty

of its millcc1 whoLe kernels (\lebh r-nd SterT"er, 1972). SOme s tr-ndar-ds for

rice quclity pre absGrveo in ,11 countrips Althnugh in SOT"e, the require-

f!\ent Pore sirrply t.hr-t the ['Trin ahou l.d he c l.or-n :,nr! drv , In Fl few countries

such 2S the USA rnd It£lv, leris12tive FeFGUres hnve heen trken to prescribe

wel l, definer' gredes (U.S. Dept. Arr., 1972).

In Ghcnr, v i r t ue l Ly no r:rrciin[ of I ocr-I ly iT()riUCf:O rice is done pUE\rt

from t.hc Kr-o nr; Fr-rT"s of the V. R.!.. .+ri ch ~l'ts 2 p:r['des of rice on the

T"erkGt.

The levels of b rokens [S ,-,('1: r t; ()+-.1--l:r "n~"'c:irp1\1\.: -v tor i al.s such 2S

brown rice, red rice, unshelled pnddy ['no husk PT"nng others Are-very high

c o--ps rc d '.i th Lnt c rnr-t i onr-L stpndprr.1s. As 2 result, it is not the

highest qur Li ty of rice t'rt is iT"r>orted into the country. 'T'phle (16)

shows ~ cG~pprison of loc~lly Filled rice fr()T" vrrious sources 2nd Some

types of imported rice cemrnnnly !'v.~ilohlc on the Ghr-nrri r-n T:'prket.

Anotho r fTl,jnr difference b ot ue en iT"port0c1 =nr' Locr-J 1;V pr oduc e d rice

is cG10ur. The locnl rice is usurlly unsens0ned, thpt is, the period

between hr.rvc s t i.ng ['nel c orieur-p t i rn is vcr;r short r;ivinf; ita p.le aaon tLy

•.lhite colour. As imported hr s b ocn reI.L ae asone d duo to the 2nnr; st or agc

period, the crLou r is aor-e t i r-e s off -",hi te ',Jith so~e p~()unt of discoloured

grpins (T~ble 16)

Despi te its off -c olour I"n'~ f Lr-vour-. t.he C o('ki np.: qur-Li ty of i T"p0rt ed

rice is nrefered to locpl rice. According to Bhr:ttpchrryc (1987), "new

rice" s\"811s peorly during cooking ['nel l~iv8s out" thick arid sticky r;ruel.

The grcins CC' not elongate much :mei th ev Flso gcne r s-L'Ly snli t open. The

cooker' rice is very sticky ['nd Lur-py , 'I'he ae unde s i r-. 111e uronerties

gredupJ,ly chi nf:;e du r i nr; st0r;'[~p of rice for [' fe", r"rmths. "Old rice"

swells nicely duriD['. cooking .~nrl f~rcins (~lcmG['tc -re LL r nr reT"llin whoLe

vii thcut splitting and the cr,:·~~\.:drj r' ~~ +" ,. -v r- :-_" :.L-r--t;i"l-"-ClU",J i t.i os

preferred ')y the GhpnriFln conaur-e r pr;cnrcling to Oteng (1989).



T!J3LE 1G:. C('~!F.r,r C'NCF 'THEfFYSIC;J. (·:;'U,:.J..I'1'::OF [)(~'T roc/,V': pT(ODPr;-;; ('HIT) 2-~:.~C),?'T':~ :UCE s.rr i:»
- :55

- ~ICT'·S .'vH'" ~L'" GF!~-;(r') I D·)(,,:-~:(~·l·
_ ~. . W .LJ ••• ~ • /.... J \\'" \. • ..1•.. J '"'"

-
LnCc3l I 79.2 20,-"

LOCBl II 78.9 19.8

Locr L III 71.4 26.7
Locel IV 60.9 38.2

Locel V 59.6 70 -~
).1./

Locel VI 55.2 'f2.7

Locd VII 52.6 46.1

Local VIII 32.4 66.9
Loc al. IX 25.6 71.3

Chinese Rice 67.2 32.4

u.s. No.5 73.4 24.3

Thpilend Grc:de B 92.7 5.7

.--. - a~;(-(;:)r~1~~~J.N~OlrS-..Bl~OU·'mCE(n R"SD'ue: :8(5:') DI,SCOLOU~EDGT(/JN.S()'!) F 'DDy(~'j)
Mi.T I:RT .'l (~()-- --~.- - .-. -

0.2 - - 0.2 - -
0.2 - - 0.2 - -
0.5 I 0;2 - - Oe4 Oe5 -... -.

0.6 J 0.2 0.1- - -
0.6 0.3 - - - -
0.9 - - 0.7 0.3 -
0.8 0.4 - _. - -
0.5 0.1 - - - -
0.6 - - 1.1 0.4 0.4.

- - 0.3 - - -
- 0.2 1.7 - - 0.2

1.4 I- - - - I -

3c.mples of Loc al Ly --i.Ll.ed rice '.Iore col Lec t ed frnrn O.B.

~~ini Rice Vill (t..shF!imen), Kpong Fprp"s (Grr1des II. & B),

Mini 5ice ~ills at the hsutsupre IDh stptinn, University

of Ghr-na f.RS Yill (Kpong), GhFine-Korea Sepl"IAul fprl"l

nll (;,sutsuere) Dunyo farms Rice t'ill (!.fife) Grains

·.Jc::re:>'.'using ~'ill (Teme) end the GhC'ne food Distribution

Corp. Mill (j,fif e) •
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::
Ua i nr; the Official J-Iethods of j.n r~l"si.c; of the iI...s soc i z t i on of Official

f.nalvtic·'l che-ni s ts (itOlIC), 1;nh Ecliti0n (1975), proxi r-rt e pncl oth er .<malysis

were carried out on 5 s2l"'ples of lOCAlly produced rice and their l"'illing

fr8ctions (T~ble 17)

The C0T'1"Qsition z-nd properties of rice <,nrl its f r-r.ct i oris ;or;:>subject

to vnrietrl rn( envirOnl"'entAl vpri~'ility. COrrp~rinf th~ results in

Table (17) to those of previous w'rkrTs sr-r-c of unich pre listed below, one

could c~nclude thnt the nutritinnrl qunlities nf locrl pnrl forie~n produced

rice do not differ r ppr-eci.r-bl.y ,

The conccn t rr-t i on of pr-otoin- :f';-t, <,sh p:-, well pf'. t1-];~,.,inerpls

anal.y se d for (cz-Lc i u-n- iron <-nel"'}H)rn1-].0rns) '·.~S v('ry hire1' in t hr- rice b r-nn,

This dec r-crse d ;Jro[jressively PS (me l"'nved frorr thi' brr-n to the br ov'n rice

then to th2 bin l i ds and "hi t e rice. This conf i rr-cr' the r;r:nerf"'l Assertion

tha t the bulk r-f the pbov·-·nut r i.ont s ,"1Y'C' to be found in the r-Leurone

leyer rmd the ;-sC'rmwhich COmeout in thr- brr-n [lfter l"'illing.

Citing the cOr'"'~nositinnrl drt~ c~~Di]ed by Kik ['nrl Willi2rrs (1945).

~c Call ct cl (1951), the Nutritinn~l properties of rice by H()uston rnd-- . . .

Kohler (1970) rnd his own SUrrl"'Aryof Dhvsidcherricpl dptp of rice of (1966).

JuliDno (1972) rttributed the wide rpn~cs in v~lues rcport0d l?r~ely to the

inherent vr-ri ob iLi ty nf rice r nr1 to the differences in anr-Lyt i cr-L techniques

used by different Lnveat i.gr tor-s, /mothc r re ason for the ··.Tinevr.r-iat i.on

in the cOI1"?Jc.'sition r-epor-t.ed for each riDing f r act ion is the: difficulty

of l"'illin:~ cqunl.Ly rice sc''''p1es t:rf'1t rliffer in grr>in har-dnes s , size and

shr-pe =nd number of cell IE·yr::rs of the ;"leur:')ne.
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!,.!J3LE 17t PTIoxni:~:::; ;J~!~~,:_SIS OF SO~'E S.i\FPL"SS OF'~OC.:.L_J;:Y PRGDFC:>'::D~I~S AND nLJ::I:~:(;

FRACTION.S (or DRY Rf.3rs)

~~-.•...---

FRACrION <;; D~C J.' t.T'::'~ 5': Fl~C~:S~N ~: FAT $:' ASH
rr I'r:;;:uli.,S (Ye/ 1 oc:.:r )

Ce Fe P
._-- _.- ...'. --_.- .. ----_.-- ~--------

p<~1 !.y 87.8 - 88.4 7.6 - (:.9 1.3 - 1.7 5.0 - 6.2 61.5-144.5 4.3-20.2 376.0-529.0

"J'~i to Rice 8:S.5 - 87.8 7.5 - 10.0 0.6 - 0.9 0.3 - C.7 41.2-69.5 1.8-7.2 156.8-291.7

Bin]; r's 86.8 - 87.8 7.7 - 10.2 0.8 - 1.0 0.4 - 0.8 44.2-121.8 3.1-6.9 220.0-314.1

i3r("m TIice 87.0 - 87.9 8.2 - 1C.7 2.1 - 2.5 0.9 - 1.3 50·5-126.1 6.6-18.5 457.7-908.3

~ice Err-Ii 88.6 - 89.3 12.0 - 12.5 16.3 - 18.2 6.5 - 8.4 [364.4-516•1 8.9-30.2 862.0-942.0

]ush 90.6 - 93.3 1.9 - 2.1 0.1 - 0.3 16.5 - 19.0 56.4-84.2 29.0-33.1 149.3-153.4

I ---+..,-- ..-~ -
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It has been established by Asu-d ng-Br-e+pong (1989), that Ghana

Can only ach i eve a co--par-s t ive edvantRre in rice production when P.: g;reter

er-phae.i s is p.l.ace d on the sT!'all f ar--e r who has a Lo-rer cost/ output ratio.

From this renort, it is evident thi'1t the post-harvest hn.ndling

practices of the s1""all f2.r1""ers le~ves 1""uchto be desired and it is a 1""ajor

contri~uting factor to the poor nhysicpl quplity of locAlly nroduced rice.

There is an urcent need for D [,overnJ"lent~l rice policy in this country.

If this -lolicy should focus on the s,.,211 fElr,.,erl PS it is sur<p:ested should

bel then firstly, the fprl"ers ought to he encourElp.;ed to forT!' strong and

viable co-oper~tive ?ssoci~tions. Inputs and technic?l services could

be channelled through these r-;rouninp;s.

The cri tical ns tur e and the: '--l~tin"'[,h, effect on -lucli ty of such

ope r at i.ons ee haz-ves t i.ng- threshing And dryin.a; o~o he brought horne

to the farrrers through the extension services 1Jhich needs strengthening

end the IDA aut hor-i, ties where ,.nnlic,-,hle. ~Jech(mis!"tion of har-ve s t i.ng

woul d pose serious »r-obLc-is f'S .ino ivi.dual. holdings were s1""ell 8110 in

many pl ace s , varieties sown ["n~ cu Lt ivet i on periods wer-e not properly

synchronised. However, interestcrl e[cncies like the Food Distrihution

Coporc:tion, Irrig?tion Devplop",,::nt Authority p",onp: othprs 2nd individupls

could provide l~cch<mic['l th rcshinr;, w i.nnowi ng. crid <irvinp.: services to

the fC\IlT'ers for p fee. This vou l d def i.no t eLy r.;o {\ very Lonr; W'ly t owar-ds

the iJ"lproverrent of the quplity of our rice.

In thu pas t work by b rce dc r-s of the crop h;;s f'ocusr-d on the develop-

l1"ent of ;"]ig> yielding, c.isepse! sho t t e r-inz and lorlring r'e s i s t anc e ,

Due to tho poor }""'ost-harvefit h cnd l .i ng (>n("1the t"pe of treptp'ent the paddy

receives in the miLl.a- there'! if' the> ne e d to focus b r'e ed i.ng wor-k on the

deve Lopmcrrt of c r-r-ck-c-es is t arrt strr-ins. It is I·!orth no t i nr; t.h a t such work

has al r-eady berrun in acr-e rice nroducinr; Third '!arld ccunt r-i os I,Tith some

success.

From section 4.7, it could he not~d plmost 2]1 the ",ill operptors

in the ['refS covered by this survey hr d he'd not no t r ai ni ng in PlC' ar t

of rrilb.nc; rice. This s t ate of <ffpirs could 7-Jery well.·be the Case in

whol e country. The consequence of hr-vi nr; unsk i.L'Led ,...ill ope r-nt.or-s is

8 let of "tr<.il z-nd error" in thr~ ••.illinr; pr-oce s s Leedi ng to the produc-

tion of poor quplity rice.

There is [IRO the urgent nepd to encnurpge riJl o~erFtors to form

groupings thr ough '·Jhich snl"'~ t cch ni.ca.l 81~ills could be t r an sf'er-e d to

t.hej- , This could ('erin in tho r("jor rice pr-oduc i ng ar ca and ev ent ual.Ly

cover the whele country.
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S'tr-ndrr-ds should be srrt for --ar-ko tob Le paddy And I"'illed rice and

grAdirl0 should be lmcour['p,cd in ,'11 T'1ills "1ith e;rE'dinv, 1"'2chinery.

Accon pr-nyi ng this shou.Ld b e »r i.c e d'if'f'e r-en ti r-Ls for d.i f'f c r e n t gredes of

rrillcd rice. This crLl.s for ind(~rcnrk:nt Rice tA8rketin~ Cor-riarri e s vrh i ch

would offer cCT!'petitivc prices to pro~uc~rs rn~ p"Pk0the internr-l rice

m;>rket +ore efficient. Existing r i cc ,.,.,.<·rketinp:p:roups like th= Gr?ins

JnrehouGinr:: Co. Ltd. (~n0 t.h o food Distribution Co porr- t i ori should be

given .•..r_~·,+;crr-u tono--y to dr-t e r-e i ne ',rices .,,:t "'''ich the:" buy f r'or-

producers. These c0rpcmics should n100 be enc our+r-e d to Sf'[,snn their

p"illed rice thrcugh specified periods of storpgn b~fnrp I"'~rketing.

There is ;:-lso the need to ,..,nnitor closely the loc['l rice inrlustry

('1S N~."'inst t.h.: vo Lu--e of irportnd rice. As the qu>n ti ty ['lv) :IUpli fy of

the locci rice gr;:;dupl1y impr0vcs, T'1ecsured restrictions should be put

on ~T'1ountGirrported ['8 r-n incentive to th~ 10cp1 industry.

It is expectcd thot ps gr;~pter pttention is oru d to the ''Jost-hC1rv8.';t

hr.nd l i.ng pr ocoe se s and p"['rketinr; drn\.J-bpcks, rice "Iith high broken p,~rcen-

toges end 10\v <lucli ty uou l.d find it difficult to sell on the rnnrk,;t.

Re sc s rch shr-u Ld therefore be c ar-ri ed intn e f'f'ect i.ve "'Pys of utilizing

this sub=gr-ade rice. Rec ioos f'o r ndll1ts 1'S Hell fiE; ch i Ldr-e n need to be

developed in this rOhPrd.

Rice bro~kens could ~lso plny en ip"nGrtrnt role in the development

of ',:caning; f'cods progr('lrrnes of tho Food Rese ar ch Institute an d the nr t i.on

PS E! "hole.

Fanr.L'Ly it ahouLd be noi.nto d nut V·."t pl ans ar'e nt f'oo t in extendinr,

this work to cover the entire country. It is hoped thE't the results

theree.ftcr cbt r i.ne d wou.l.d provide t'dequpte b=ckg round Lnf or'mot.i on the

nBti0n01 rice industry to enhr>nce plcnnin~ for the future.
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7. J.. C K NO" L "'; D G ~ l' E N T S

The; autnor-s wi ah to express their fh anka to the steff of Cher-d ceL

laboratory of the Anr-Lvs i s Division nf the Institute for the tests

carried out on SOJ11e prdriy ~nd J11illing fr~ctinns sp.rples. Specipl

roe nt.Lori is <'.lso TP20.eof }'r. S. ft. T;>[':oev.ho aas i s te d during the collec-

tion of field dzt e pnd his c o.Ll.crru -s f)} t.h. I'r-ocuae i nrt Division of

Insti tute who helped in the dot e r-ed ns t i on of the phy s i col. quc l i, ty of

Some rice s2mples~

\Je 2J.SO cclnow.Ldgc the lie l p r-nd co-ope rr-t ion pccorded us by the

officials of the Lr-r i.gr-t i.on Dev'~1('\)lJ118ntAuthority pt their vr-rioua

stAtions, Mr. L,kis Pl"pi"st2vrou pnd stpff of the Kpong,FprT"s of V.R.A.

at lIkuse, Dr. Jo Oteng 2nd stpff of the University of Ghana j~gricultur21

Research St r t ion at Knong, the Ghana-Kor-ea SpeJ11f'ulFElrJ11sFIt Asutsuare

[:lS well flS ;-11 the res~nndents interviewe(durinr; the course of this

work.

Finclly vie 1/0uld like to exto nc our tJ-If1nkSto }Ars. Beullah Delle

AdRdEvo-Sallph who typed this script.
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- Abr[lsivc polisher:
Clhi t.e ne r-)

A mAchine usr.d to remove b rr-n froll' b r ovn rice,

using r-br+s ive .-c t i on be twee n the ke r-nr-L =nd

the emery stnne.

- Aspirrtion: A prnc~ss of c10nninr by mnvinr n 12r~e volume

of [!ir tr,.rnugh f' thin l("lyer of r;rAin, to se pr-r+ te

ps-r-ti cLes lip'rter in weir,ht thfm the grpin.

- Asrirator: A T1'Pchine used in pspirption.

- Binlids: See Brewer.

- BrEn; The out e r cove r i.ng of rice kernel After the husk is

reT1'oved.

- Br en Steblis(:"tion: Heat o r nthr:>r trc:~t",pnt r;ivnn t" r i.ce b r=n to

stop deterior~tion of its oil.

- Brewer(Binlids): t'illed rice wh o sizes rrnge froT1' Y to 0/'2 of P. full

rrpin.

- Brokens: Pieces of th" rice kernel tr,.pt ['rpless thrn 3/4
the sizE.' nf r. f1111 grF.'in.

- Brr.wn Rice: Rice grF'in ohtrinecl [lfter re>mov,l of the husk from

the pnddy. JQso celled un~olished rice or dehusked

rice.

- Cnrb o rundu-nr fill r r-t i.f i ci r-I ,l)rr,r,ivp., whose har-dne s s is ab ou t

2 - 3 t i e-e s th;:,t of er-e ry , Chefr'ic,PllYl it is

silicon c r-rb i de ,

- Chplky grcin: Grrin which hrf3 Srme nortinn PS oPaque or milky

- Degree of
Polishing/Milling: It ii3 r-n Lnda c r t i on of the ,":mnunt :nf b r-r-n r-er-oved

in the milling ~roceRS.

Dehu slc'i.ng !.3helling:The pr-oce e s of removing husk froJ'1",paddy during milline;

- DeEtoner: 1, mpchine Usually

useo to sep"rrte stones of the> i3['me size 8S the groin.

--

- Di.s co Lour-ed Grrins: Rice errins I;hich h ave chr-nge d to yellO\vish or

brownish or blcck cnlnur during stornge.

- Drying: The prncess of r-educ i.ng the moisture co nt en t in the
:: grpin.

- Emery: N[lturrlly ['vC'ilr,hle ebrpf;ivp mRterif-ll used in sor-e

rice mills.

- Engelberg Huller: See Huller.
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- Extrcneous/Foreign: }~[lterif'lF) such PS at ones sr-nd, chr-f'f , strpw or
Matter other S8t'0S ]"1ix,-cdwi th the ppcl.dyor rice.

Friction Polisher/
Peprler: :F.AuipT1"cntused to 1"nlish brown rice using fricti0n

between the rice grFins.;

- GrE\ding: The sc par-rt i on of broken rice r;rnins from unbr-oken

rice r nd aepr r'r t i ori of b rokens of different sizes.

- Heed Rice
CJhole L;r~in): Kernels of rniJLe d rice 11hich r-r'e 3/4 the size of

full ~rpins or longer.

- Heed yield: The C'!",ountof hepd rice obtPlined ",hen paddy is milled

It is thp totAl rice ~inus the hrokens.

- Hull (Husk): Outer coverin;; of the paddy gr,in.

- H).4ller: Enp;elberg huller - '.Jioely used RS P sl"'oll capac i, ty

rice J"'ill. Re+ovcs hoth husk ('wI br-an- frol11paddy

in one operption.

- Husk; See Hull.

Immature Grrins: Paddy grAins 1!hich aro not fully developed: usually

green rnd V'inner arid lighter COm:nfTedto a fully

matured p;rrin.

- Kernel: Edible portion of pndrly grpin.

- l-4illed Rice: Rice obt rrined from paddy after the husk and b r-on

have been reJ"'nved.

- J-4illing

Recovery/Yield: \leight of r'illed or COmT1"ercirlrice recovered from

from the originnl ppddy. Fsuf1lly expressed in percent

- Moisture Content: Arnount of water in the gr[lin. Expressed AS p percent

based nn wet or dry r'atter.

., Paddy: Unhusked rice •

- Paddy Sep('r~tor: ~pchinc used to senf1rrte .the r'ixture of peddy And

brown rice obtai ned ['fter shelling.

- Parboiled Rice: Rice o11b'lined from paddv thpt has been so('ke<i, s teamed

r-nd them dr-i e d,'-

- PeC'rler: See Friction poLi ahe r ,
!

The pr-ocesr- of rernoval of brr-n frnm bro vm rice. A

number of terT"!5 like scour i.ng Anr \"hi tening C're used

to refpr to it.
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- PolishinG: The rc~nv~l of th2 brcn pprticlcs still sticking
on thp.sur-fs-ceof thf~rice ,..,ft0.rpes-r-Li.ng, Very
often c onf'used ,.Iith nnd wr-onrrLy equn t cd to nenrling
or whitening.

- Raw Ricc t Rice T"illed fro!",paddy whi.chh ss not b oen parbo iLe d,

- Rec Rice: Rice with any dp~ree of redness.

- Sc s Lp i ng t Rough cLearri.nrof pf'd(4ly. Rer-ov a'Lof r-oe t foreign
matter pr-i.o r to r.rying 2nd e torage ,

- Sccuring: See pearling.

- Sheller: ~A8chine used to re~0VC husk 1"rnJ'l"Dp.dr'y.

- Shelling: See ~ehuRl<::in.,,:.

Sifter; ¥Bchine used for sieving i1""~uritiessJ'l"alleror
If.lrp;erthen neorly Grain.

TEil"'porarilyhr;l(hngthe paddy b etwoen dry i nr;pe ri ods ,
It pllry~s th0 T"'oisturecnnt~nt in the centre of the
gr~in to diffuse to the surfece 8nd the roisture to
get equpJis~d thrnu~hout.

= - ~Jhite Belly: 4hite nortinns in the milled rice kernel. See
Chelky grpin.

- \.Jhitener: See Abrpsive nolisher

- 'Jhitening: See peerling.
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QUESTIONNAIRE OJ? RICE INDUSTRY



Name: •••• f', •••••••••••••••••••••••••••••• :••••••••••••••••••••••

j~be: e e" ••••••• e" ••••••..••••.•••••••••.••••••••••••••••••• ',' •••••••••

Sex:: •••..••••..••..•••••..•....••. ~~.• ~ ....•....•...............

Un,ri tal Stn,tu 5: ••..•............ ~. ~~ ~ .

Educe't i onc.L Backgr-ounds••..••••...•.•.•....•.•••••••..••....••••••

.. .. ...............•. •. .................. ............ .. ... ...
· .
• •••••••••••••••••••••••••••••••• e ••••••••••••••• e •••••••••••••••

~ ~:pcci~l Skills. 01' t'l'ofosoion.;.l ,~u(.!.lific;.:..tiou~ .

• ••••••••••••••••••••••••••••••• e •••••••••••• e •••••• e" ••••••••••••••••

• ••••••••••••••••••••••••••••••• e ••••••••••••••••••••••••••••••

· " .
E.ERSONN~L

No. of 1mployees: ............................ " .
structure of Staffing: ••..••.••.••• .... .....................
· ' .
·........................... ...................... . .
·.............. .. ....... .. ..... . ...• •. .. . .. ....... .. ... .. .. . .

· ' ' .

(Inclioat any speca.cL trc;.inin0 for st2.f'f)
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Fiilli:_IhG - HO',f Long have you Ou2!'1 0. rice f'armar-? ••••..••.•..•.••••••

- :rim t var-Lo t i,c s of ri co do you r:;ro;'l? ••••••••••••••••••••••

·............................................•..................•........................••••........
• ••••••••••.••••••••••••••••••••••••••••••..••• c ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .• .. .. .. .. .. .. .. .. .. ... .. .. . .. .. .. . .. .. .. .. .. . .. .. .. ..... .. .
- :;'iho..t ar-e the differences betr.ecn tho vaz-Le td e s? •.............•..
· .
.. .. .......... .. ..... .. .• .. .. .. .. .
•• • •• • • •• •• •• •• • •• •• •• •• •• •• •• •• •• •• •••• •• <II •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

r{hare do you Get your seeds f'r-on?

••••••••••••• '" •••••.••• ~ ••.••••• I' ••••• - ••••• j •• ') •• " ••••••••••••••

•. .. .... . .. .. .. ... •......... .. .... ...... .. ........ .. .. . .. .. •. .. .
" " .
i•.t WP..D.t tiue (s) do you pLarrt?

· " " " " " .." ." " " .
· " .

- iih3.t other crops do you tSro\J?

·." .
................ · ... ··<t~·.···.······4··
· " " " "

......... " .
for cnch crop:- is it for cu sh incorae;onl.Y, mixed ca sh

income and home use or for hOE1e use only?

--~~GRop',--.-.~-rCJ'~SH-·---FCi~sH/Iior.i~·-·uSE''001HOUE USE- t ,~--,~-.-~---1- ..~«_.

i) ••......... ,. ..1 • ~ • f " •.•• '" " • " • j •• 4 • 10 ~ •• " •••• " ••••••••• ~ ••••••••••••• ~ Co C/o

I I

ii) •••••••••••••••••••••••••••••• \••••• '" •••.•.•••. "r" ·
iii) \ t .
iv) ••••••••••••••••.•.•..•••.••••.•••••.•••..•.•.•.•• r .

__ ._ ••. - •• IOJ •••••• _ •••••••• _ •.•••.• ~ •••. _ ••••• _ • ., •• -.- .••••••• _ •.••• ~ .~ •• _ •••.• ~._._._ ••.••..••• _ ••• ~ __ •• , .•.•• _. __ •• _ ••.••••• _

Others:
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HARVESTING
- ifow do you know the cr0~- -.s ripe for harvesti:,tf?

· .
· ~ .
What is the optimum (bost) harvesting time? No. of days
after sowing; weather conditions; soil conditions etc.)

• •••••••••••••••••••••••••••••• 0 ••••••••••••••••••••••••••

• ••••••••••• e •••••••••••••••••••••••••• 0 •••••••••••••••••••

................................... , ,,~ .
- V,'hatequipment do YOU use in har-vest i.:.."7?

.... , , ~ .

Do harvesting ecuipment sometimes get stuck in the soil?
Yes/No

How many days is usually spent in harvesting a ripe field
(indicate size of field.

• •••.••••• , c " ••• , ••••••••••

Are the number of dcY3 spent in harvestir~ longer than
expected?

Yes/No

Any reasoris for thi s7

· ~ .
• ••••••••••••••••••••••• 0 ••••••••••••••••••••••••••••••••••

· .
Do you sometimes have to add paddy which is drier with

another for milling? Yes/No.
- Why?

· . ~, .. ,. .
. ......... . . .. . .. . .. ~ .

•• • • • • •. • I ~ ~ • • '" • • • ~ • ~

- Are there incid8nces of shattering (opening of the husks

for the seeds to c1rop out) at harvesting? Yes/No
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- Y/hat do you t.hi nk cause s i.hi a?

~ ,.. •.•• :1 ) (I 0 ••• ;. ~ ~ C'I ;, 6 n r , 0 ~ I) ••••.• .) 0 () ". t", " • ~ •• ~ 0 ••••• e ~ ••• ~ •••••••••••••••

o 3 0 • '*' •• 0 0 • 0 •••• 0 • 0 •••• .,. • :. oJ ••. e ,.. It .••• t'I •• e ••••••••.•••••••••••••••••••••

Any incidences of 10dgin6 (plants falling on their sides) at
harvesting? Yes/No

f'i:;hers

() • t; • 0 e •. • 0 • 0 0 • .,. e ••• CI I) 0 0 " !. 0 0 :t • .... ) 0 • 0 ~ • • • • • • C) • • • • • • • • • • • • • • • • • • • • • • •

'0.000 c.~ •• ~ ••••••••••• O.O •••••••• n ••• "' ••••••••••••••••••••••••••

.':. • • • C » • • • • ••• to 0 0 • • • • • ~ • • • e C> ,.. " ., • , n C 0 f' • .) e • • • • • • • • • • • • • • • • • • •• ' •••••

•• "' ••• O.OO •• O ••• O •• O •• f.lcoe." •..•• t •.•.•• oce ••.•••••••••••••••••••••••

FI:E1D {jURING..--....~--.•--- (This is the dryinG of the rice before threshing)

- Do you do this? Yep,/Nc

- If so, l~r do you do it?

a. 0.0 •• 000 •• 0.0 •• (I •••• ".4),,,,,, •••• .,. ~ ~." •••• e' ••••••••••••• '# •••• ~ ••• tI

t'I e • '" • 0 0 0 •• ) •••• co ••• 0 • I"} r.- ~ •••• 0 n (:I •••••••• e e .' •• iii ••.••••• ~ ••••• ' *' •••.••• '

~O.C""_ oonC"'r..Io!) ••.• o •• oeoonf':) ••• r.nQQo ••••••••••••••••. · ••••••••••••••

~ do you do it?

•••••• 0 •••• 00 •••• 0 •• c.o.C" •• e"'l ••••• ""' ••••••••••••• O" ••• O •• · ••••••••• ·

o c!It.,. 0 I) 0 0 f). ". o •••• "" O:J o ••••.••••• Ii) • o ••••••••••••••••••••• -.' ••.••••••••••

Is part or all of the harVG0t snla directly to creditors or middle-
men Yes/No

Pi:..RT/A LL

Is part of r~rvest given to the landlord? Yes/No
Others

••. 0 ••• 0 0 ••.••.•••.••.•••. f) ••••••••• " ••••••.•• - ••••••.•••••••••••••••••••••••••

o ••• c.ec':'$ ••. 'lIt') ••••.• p,) .•• -:- •• O ••• ·CI •• · •••••••••••••••••••••••••••••••

c •• ce.oC'e~ .,."., ••• ~ •• .,!:''!'~.,'':'!., •••• ..,.l ••••.•••••••• II ••••••••••••.••••

THFllisan,!G--------
Threshing involves s~parating the grain from panicles but not
removing the husk.

\ihat are the methods used"

':l- ~_ •• o ••.• toJ"oct.c: •• 00 ••••••••••••••••..•••••••••••••••

o •• 17 •••••••.••••••••••••• .;, • •• •• •• •••.•••••••• .;;):.. 5 ~ •••••••••.•••• -•.••••• ~ ••••••••••••••

o.ca ••••••••••••• ~.D ••• O ••••• • ••••••••••• r •••• ~ ••••••••••••••••
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- What problems do you face durln[; t hr-e ahi ng?

·..... .~ ••••••••• e •• rJ ••••••••••••••• :' •••••• """"""""

• •••.•.•.•.•.•.••.•.•.•.•.•.•. ".' •.•..••. _••.•.•.•. 4; •.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•••.•.•.•.•..••.•.•.

·e •.•.•.•.•.•.•.•.•.•.•.•.•.•.•. ".' •.•.•.•.. a ••.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•..••..••.•..•.•.•.••..••.•.•. " •.•.•.

.• .• •. .• .• •. .• •. •. •. •. •. •. •. ~ •.•.•. '! •.•.•.•••.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.

Threshing (k:£"/hr)

.. .. . . . .. .. .. •. . •. .. .. .. . .. .. .. .. .. •. . ~ , - - - ,"

Others

....... _ .

DRYING AFTER THRESH.1NG

- Is this done? Yes/No

- ,{{hy?

.........................................................................................
· .
· ~ .

- What methods are used?

.. ..... ..............................................................
· " .
• • 4 ••.••••.•.•••••.••.•.•••.•••.• __ .•••••.••.•••• ,." __ •••••••••.••.••.•••• ' .•.••.••.•••

· -- .-- ,. _-- .
Others

..................................................................................
......... .... .. ..... .

.. ...... .'..........................................................................................•
Do you save some of the seeds f'o r the next planting se.ason?

Yes/No

Are these (seeds) set apart in different storafe areas or
containers? Yes/No

Are any spec i aI treatments {liven to the soed I!re.ins':? Yes/No

]f yes, what is the treatment':?

....................
Other12

•••• _•••••• J'.~ ••••••.•••• ~•••••••••••••.••••••••••••••••••••••
:. ·, . .........~ " .

· - - - ".

COOPERATIVE SOCIETIES/ASSOCIATIONS

lITe you a member of any association
millers? Yes/No

Nw~e of such a group/s if yes

or society fo r rice grower-a/'

... ..... ... ... .. ... .............. ., .
.. ... .. .. .. ... ... .... ......... .... .... .......... ., ;; " .
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Hm7 long (yrs.) have you been Q, ;.,·:w,::ler . ,-..' .
It hat benefits do JOU ge:t f'o r 08int: ~. ffit;"ber of t:le gro'.::~';s?

-,;•.••••• ~••••.•.•.•.•.•••.•.••.••. '••.•.•.••.•.•.•.•.•.•.•.•.•.••.•.•.•.•••.•.•.•.• ' •.•.•.•.•.•.•.•.•.•.• "•. e' •.•.•

.. .. .. .. .. • .. .. • ·0- e' •.•.•.•.•.•.••.•.•.•.•.•.•.•• - •.••.• e.•.•••• _•..•••.••.•.•.•.•.•.•.•.•.•. e". '. e" •.• 0.•

• •. • •. •. •. •. • •. •. •. •. •. •. •. •. •. •. •. •. •. •. "••.•.•.•.•••.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.• - •.• "e" •.•..•.•.•.• " •.•. - ••.

Any other in forma ti on

•.•.••.•.••.•.•.•.•.•.••.•.•. 0 •.•.•.•.•.•.•. "•• _••.•.•.•.•.•.•.•.•.•.•.•.•.•.•..•.••.•.•. "••.•.•.•.•.•.•.•.•.•.•.•.•.•.•••.

•. •. •. •. •. .. •. •. .. •. •. •. •. •. •. •. •. •. •. •. •. .. •. "...............................•....•........•..........................• - .
.............. ' " - .

:B'INAN CIAL StfPPORT

What are your sources for financing your overations?

.............................. , .. - .~

· . . .
•••••••••••••••••••••••••••••••••••• A •••••••••••• ~~~ •••••••••••••

Howis the support provided? Credit facilities etc.

• ••••••••••••••••••••••• u ••••••••••••••.••••••.••••• a ••••••••••••••

· ' .
• •••••••••••••••••••••••••• '•••••••• t ••••••••••••••••••••••• e .•••••

'l'}';CllNI CAL SUPP(jRT (Maillt.eriance , repairs , operations etc.)

Do you have any problems of t.echm ceL natur-e?

• •••••••••••••••• t .••••••••••••••••••••••••• , .••••••••••••••••••• II •

· .
Are you able to handle these y our-seLf'? Yes/No

If not, what local or e~~tern<l.lageric i es provide technical assistance
to your establishment?

· . ..................................
•..• • • • • • • • • • • • • •• • • • •. • • • • •. r •.•.• ' •••••••••••.•.••.•••••••••••••••••••••

- Name the agency and indicate the type of assi stance •

•.• • • ••• e· •..••• e· •••.••.•••••••••••••• ' ••••• ,', ••••••.•••••.•..•• '•• ' •• " ••• ..
.•.• • •.• e.a .• ·•••••••••••••••••••••••• '."."•••••••••.••.••••••• "••••••••••••

· - " " ..- ~ ~ " .
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Is the assistance on re3ul~·.r o..ai s or it is requested for as and when
it is needed?

........... . .
..............

- Howoften is such assi s t.cn cc provided?

· .
O't aer s s

· .
· .
· .
• •• If •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••



FOOD RESF'.Jffi.CH mSTI1UTE

_. (f!.~:..i~!.~!.2. _

PF.OCESSING DIVISION

QUESTIONNAIRE ON RICE'INDUSmy

( MILLING)

JANUARY, 1989.



PERSONJ...L DATA (PffiSCN IN CH.AI<.GE)

Name: ••••••••••••• '•• '••••••••••••••••••••• ' •••••••. o •••••••••••••••••

Age:
•••••••••••••••••••••• , , , •••••••••• 0 ••••••••••••••••••••••••••••

Sox: •...•.........•... , •. , • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ...

Marital status: 0 •• 00.0.0.0 ••••••••• ............- '. . . . . . . . . . . . . .. . ...

Educational Backg r-ound:•••••••••.•.•• ~••.••...•.•••...••••••••••••

· " .
· ' .
· ' . .................................... .. ...

Any Special Skills or Professional ~ualification:.oo.oooooooLoo'"

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••• ' ••••••••• c

· . . .
.. .. ...... ...................•. .....•. ...... .... •. .. .... ........ ... ..........•.• ..
P]llSONNEL

No. of Employees: ..........................................................
structure of staffing: ~ ~.

· .
...........•. ... .... .... .............. .. .. .............. .... .. .. ....... •. ...

.. .... .. ................ ..... .
· .

............. .. ... ..................................
(Indicato any spocial training for staff)
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MILLS A~;D ;,l~LLmG

- Location of the Mill

'D • eo " " " " • " ~ " " " " " " " " " CI " " " " 0 0 " ,) " 0 •• " " " " "" ""." Cl " " " " " " " " " ., •••• III " " e

Name of Mill:

Shareholders/ormers(s) of mill

.".CI •••••••• o •••••••• " •••• e •• 0 ••.•• ""e •••••• 0 •••••••••• , •••••••••

•• ~.o ••••••••••••••••••••• e •• oo •••••••••••••••••••...•••••••••••••

(I II' " " n " " " •• " " " " " " " " " " " " " " " •• "

- Year of installation (Ago)

Source (country of origin)of equipment:

••• IlO •••••• 0 ••••••••••••••••• o)(> ••• , •• O ••••••.• ~O •••• c: Q ••••••••••••••

- Howeasily do you obta.u• .3v,.-

" " " " " " " " " " " " " " " " " " " " • " " " " " •• iii " " " " " " " " " " " " " " " " " " " " " " " " "'. " " " " " "

••••••••••••••••••••••• ". ••• 01'1 ••••••• ) •••••••• 0 •••• 0 •••

- Have you done any major cqui.pme nt rep l accmerit since: installation?

" " " " " " " " " " " " " .. " ." " ." " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " •• " e " " " " • "

... ,.. , .
o •••••••••••••••••••••••• ro •••••••••••••••• <:> •••••••••••• (> •• " ••••••

1J:hat is the installod capacity of the mill? ••••••••• CI ••••••••••

At what capacity is the mill operating? 110

- \'ihy is the mill not operating at 100% capaci ty? (if not)

•••••••••••••••••••••••••• ~ •••••• t- •••• s" •••••••••••••••••••••••••

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •. •. • .• • • 0 •••••••••••••••••••• e •••••••

Source(s) of paddy?

..... ,. ~ .
•••••••••••••••••••••••••••••••••••••••• 0 •••••••• " ••••••••••••••

- Howreliable are the sources?

~:Very reliable/fairly reliable/not reliable



- )

- V,here is t ho padd y gra,E!

*SaL_ area as mill/el.<>cwhol'oe

Vihat clients use milled pr-od ucc for?

:l< Sale/cons umpti on

Hoy,do c.i ierrt s get paadd y?
s our-co s ,

r•• They ar-e farmers/They buy j rom ot:lCr

- HO'i, muc h do you charge per unit .vc ight of paddy? •.

Does mi.Ll i.ng [,0 on all year round? 0 .0. Yes/No

If not, when does milling take p.Laco ?

• 0 •• " • • • •• c. • • • • • • •• • ~ g " • :" " 0 •• •• co 0 ••••••• J ~ G • • (I •• 0 0 o ,. '" •• • 0) •• 1:1 •• •• (\ v • " • •• ,. 0 • ~ " .,

•• • • •• " • " •• " " " " " " " " •••• ~ " " .,) " •• " • " .) ••• •• •• (' .~ " •• • •• 0) •• ,. " r ••••• 0 " " •• " 0 •• •• •• •• •• •• •• " •• •• •• ;) "

_.s '~~::'~ a rice eating arc? 8r the market is outside?

-. ~ ,. ,. ,.. ,. " "'... 0 •• " •. " •.••. 0' 0 C' to .. " •. ~ " ,; ... .. " Q (1 •• .: <J" c....." fO " " c " " " " " " " 0 " "

others

•• 0 •••••••••••••.••••• 0" ....•• : •.•••••••••••••••••••••••••••• "0'."0

PRGCESSOF MILLING
Removal of foreign matter

Do you cle&n the paddy bef0rp milling: Yos/No

- 'II hat type of foreign matter is '.::.nove d?

- HOYi do you do the cleaning?

- What equipment are used. fer thit: c1 t.'''_ninr operation?

~ •••••••••••••••••••••••••••••••• ~ •• J~ •••••••••••••••••••••••••••••

•• " ••••• 300(lO •••••••• o •• n •••••••••••••••••••••••••••••• " ••• /)".,..., •

••••••••• ~.o ••••••• e ••••••••••••••••••••••• e •••••• ". •••••• O.1G

.. ~, .
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- Other iAilling steps

- Unit procosses:- pieces of equipment arid machinery and what

oach one d ocs ,

Vi hat happens to tho rice husk?

.;, kept by miller/taken ai-lay by customers

What do you/customers use the husk for:

• ••••••• e ••••••••••••••••••••••••••••••••••••••••••••••••••••••••

· .
· . .....

- y/hat are the SOl1rcos of pcac r f or your mill?

·.............................................• ' .
· .

............. . '. ' .
--How mush ricohavo you millod each yo~r in the past yoars?

• • '. o •• 0• .0 .....•....•.••................•..... ~• ., . ....
· ., ~ ~ . • I ••••• ~¥: •••••.•••••••••••••••••

• •••• e •••••••••••••••••••••••••••••••• , ••••••••••••••••••••

What is the po raent.ago (%) yield
milled rice do you set from 10kg

of milled of millod
of paady?

riCO? io how

• ••••••••••••••••••• e •• e •••••••••••••••••••.•••••••••••••••••••••

• •••.••••••••••••.•••••.••••••.•••• ' • e' .' ••••••••.•.••••••••••••••••.•••• ,.
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Is any form of grading of milled rice done? Yes/No

- Do G..J.l customers rran t v hi t.o :-:-ice or some w arrt r t not-sowhite?

o···· .•. ·· ....• ~ ... ~.. o" .. ~.. " ............................•..•.••
•••••••• ••••••••••• c,,~~ ...ot'.,_ ..••..•••• 0 ••••••••••••• 0 •••••• · •••••••

1;;1:at are the problems you usually encounter?

O.u· ••• 1,; ••••••••••••••••••• a ••• .-:·: •••••••• e •••••••••••••••••••••••

• •••••••••••••••••••••••••••. ' •.•.••••.••••••••••• 0 ••••••••••••••••••

• ••••••••• 0 •••••••••••••••. ., \' \' •• •• • i: .' •• •• •• a • (' • •• • • • • • •• • • •• • • • •. • • • • 0 ••

others:

• •••••••• 0 •••••.•••• 0 •• ••••••. 00 ••••••••••••••••••••••••••••••••

• •••••••••••••••••• fO .'f ••
L ••• __ •••••••••••••••••••••••••••• ...,.

4 •••••••••••••••••• 0 •.•••• n •••••••••••••••••••••••• " ••••••••

PAI{BOILING

Yes/No

- If not, do you have any plans c,i'; purchasing one? Yes/No

Do Y0U produce par'b o.iLod rico Yes/N C'

- Who d oes the parboiling? customors/Miller

- "\ihat procedure do you adopt .i n p ar-bci.Ling?

How do you dry after parboiling?

· .
•••••••••••••••• ••• ., •• • •••••••• ., •••••••. 0 ••••••••••• ·••••••••••••••

• •••••••••••••••••• ~ • 1. • :" " I _ ~ •••••••••••••••••••••••••••••••••

• •••••••••••••••••• t-o., ••• C;) ••. o •• " •••• oo.ooo •••••••.•••• " ••••• _ ••



o

""Chat is the milling yield of par-bo'iLed
of parboiled rice do you get from 'l Okg

rice? .io ,
of paddy?

Howmany legs.

- Hop-acceptable is parboiled rice on the market.

very acceptable/fairly acceptable/not acceptable

- V;hat is tho market price of par'b oi.Led rice (compared to raw rice)

••••••••••••••••••••••••••• e ' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

• • •• •• •• •• •• •• •• •• •••• •• •• •• •• •• •••• •• ••••• ' •••••••••••.•.•••••••••••••••••• 'W ••.•••••••••••••••••••••••••••••••••••••••••

'w •••••••••••••••••••••••••••••••••••••••••••••••••••••••• " ••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••

- Howwell does parboiled rice kcq, : compared to r-aw rice)

•.•.•.•.•.•.•.•.•.•.•.••.•.••.•.••.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•. '0" •.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.••.

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. •.. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

1 1 1
2!Z ~ •• .. ' .

- Aro thero any problems associated with parboiling in particular?

...... ,; •......................................................................................................................

.. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

· ,.. ',' , , .. , .
· .

COOPERATIVE SOCIATIES/ASSOCIATIONS
Are you a member of any association 01 socity for rice gro.yers/

millers? Yes/No

- Name of such a group/ s if ye s

· ~ ,' ; .
.............................................................• ...
Howlong (yrs.) have you beon a member " .
Yihat benefits do you get for be ing a member of the group/s?

, ' ' '.. , , , ' , , , . " .
•w.w ••••••• ~.w~ •• w.w.w ••••••••••• w ••••••••••••• ~ ••••••••••••••••

Any other information

.• '•.• ' •••• ,', ••••••.••• -e : '. '••• ' •• , •••• ' •..• 'e' e' •••••••• "' ••• ', , •••••.•••••••••.••

.•... . ............................~ , .
.....~..••.............~.~ ~ ~.•.........•.•............
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FIN:l>JCI.ALSUPPORT

Fhftt Cl_-O your sources for financing your operaticns?

· .

· .
How is th:isupport provided? Credit facilities etc.

· .
· . ................................... . . . . .
· .
TECHInC~LSUPPORT(.MaintenAnce, repairs, operations otc , )

- Do you have any probloms of tochnical natura?

· .
· .

- Are you able to handle thesoyourself?Yos/No

If not, what; local or external agenciosprovide technical assis-
tance to your establishment?

· :: .
· ' .

- Name the agoncy and indicate the type of assist~ce.

· . . ~

· ~ .
· .
Is the assistance on regulat basis or it is requested for as and
whon it is needed?

...........................
.........................

- How often is such aas i stanco provide~1

· " " .,

othBrs

· .
· .
• ••• ! •••••••••••• ................. ..........................
· , , .



FOOD RESr:u"J(CH n;STITU'IZ

(C.S.I.R.)

PROCESSI.NG DIVISION

QUESTIONN.AI!i.S ON RICE INSUS'ill.Y

( M.:.RKETING)



PSll.80Nl'.L Dj:.Tj~ (PERSGN IN GI-I:.RGE)

Name : ............................................................
Age: ........................................................... "..

s~: ..............................................................
1liarital Status: .............. , .

Educational Background: ..........................................
1~ .
................................ . . .. ..............................
........................ .' .
occupations engaged in/special skills or Profossional Qualific?tion:

•••••••••••••••••••••••••••••• · • .,._ •••..• c •. ~" •••••••.••••••••••••••••

•. .•. .. •. .. •. .. .. ... .. .. ... .. ... ... .. .. .. .... .. . .. .. . .. .. .. .. .. .. .. ... •. .. .. •. •. . .. .. •. .. .. .. .. .. ..

.. ..... .. .. .. .. .. .. ... .. .•. .. .. ... .. .. .•. .. .. .. . .. . .. .. .. .. .. .•. .. ... .. •. .. •. •. •. .. .. .. . .. .. •. .

PFRSONNEL

No. Of ~ploy8es: •••••••••.•••••••••.•.•••••••••.•••••.•.•.•••••.•.•••.•.•.•••••.••.•.••.• r •.•.

strocture elf' St~fing: ....................•....•.................•............•........................•...

•. • •. • •• •. II •. • •• •• •• •. •• •• •• • •. •• •• •• •• •• •• •• • •. •. • •• •. • •• •. •. •. •• •• •. •• •• •• •• •• •• •. •• •• •.•• •. •.•••••••••••.•••••••••.•.••

.. ~............................................................................•............... ' .
•.•. .•. .. •..... .. •. .. .. .. . .. .. . .. .. .. . .. .. . .. .. .. .. .. .. .. ..... . .. .. •. .. .. •. .. •. .. .. .. .. •. .. .. .. •. .. " " ..•.... "...•.........
•. .. .. •. •. •. •. •. •. .... .. .•. •. .. •. •. •. •. •. •. •. •. .. •. •. .. .. ... •. •. •. •. •. •. •. •. •. •. •. •. •. •. •.

•. .•. •. ..•. •. .•. .•. •. •. •. •. •. .. •. .. " . .. .
(Indicate any spoc.i al, trainil1[; for staff)
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- From "here is tho paddy obt.ai.no.i ?

...................................................................................

......•. .•. ... .........•. •. .•. ..•. •. .. •. .. .. .. .. .•. •. , .
Quantity f of paddy per trip.

Frequency cf trips.

Do you sell the paddy to cth8rs? Yes/Ho

If yes, vrho are they and how ro Li abLo are they?

............................................................... - .

.. .........• - .

- V:hat t ro a.ttnorrt is given to the paddy before storage?

..................................................... ~ .

.. .. .. .. .. .. .. .. .. •. .. .. .. .. •. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .; .
S STOlL GE

- ',;hElre is the paddy stored before milling?

...............................................................................................................................
.. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .• .. .. .. .. .. .. .. ..

- Are the different varieties stored soparately? Yes/lJ 0

- HON long is this storage period. (maximum and minimum times)

.........................................................................
......... .... ........... .. ...- ,- .

V:hat treatment is givon to the paddy in st or-age ?

............. .. .... . " .
...................................................

Price· of paddy: 1907

1988

1989 -

Hoc.•• and to w hom is the milled rice sold?
• ••••• , ••••••••••••••..••••••••••••••••••••••••.• , e , •.•••••••••••••••••

•.••••••••••••••••••.• t- ••••.• 1.> •••••••••••••••••••••••••••••••••••

• ••••••••••••••••••• ~ •• ~ •••••••••••••••••••••••••••••••• a-a ••• a •.•

• • t •• ' •• t •••••••• •. • • • • • • • • t •••.•••••• , ••••••• t ••. t ••• e· •• e •••••
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- How long is the milled rice kept before sale
(maximum and mi.n.iraum t.i.mo s )

· .
• • • • • • • • • • • e ••••••••••••••••••••••••••••••••••••••••••••••••.

Price of millod rico:

1988

cost of milling paddy. 1981::5

COOPER.i1TIVE" SOCIETIES/..~SSGCIH TIONS

~ .Arc ycu a membor of any c ss oci nt t on cr s oci ot y for rico gro;;crs/
millers? Yos/N 0

- Name of such a group/s if yes

• •••••••• 0 •••••••••••••••••••• a.a ••••.•••••••.•••••••••••••••••••• !

• • • • • •• • •••••••••••••••••.••••••••••.••••••••••••••••• II ••• ~ •••••••••••••

Hcr: long (yrs.) have you boon ?. mombor • e·a ••••.••••••••••••••

- 'irhat bonofi ts do you got for boing a member of the group/s?

· - .. - ' .
• •••••••••••••••••••• e •••••••••••••••••••• a a ••••

• ••••••• e· •..•• _ • __ ••••••••••• a.•••••••••••••.. _.••.•••••• ~

Any othor information

• •••••••••••••••••••••• e ••••••• e • - ••• e .•••.••••••• fII •••• e , eo •••• e ••••

• •••••• e e • _ •••• _ •• e ••••••••• e •••••.•••••••••••••

· .

-Vi-hat are you sources for financing your oporn.tions?

• ••••••••••••••••••••••••••••••••••••••• " e . ••••••••••••••••••••••••

• •••••• a •••••••••••••••.•.•••••••••••••.••• a • a • a •• a ••••••••••••••••

• • • • • • • • • • • a ••••••••••••••••• a •••• a ••••••••••••••••••••••••••••

· .
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- HO':i is tho support provided? Credit facilities· ~tc.

' '" .
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. " " .
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. " " .

others:

. .............................................................................. : " .

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. " " .

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

..•


