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This study was carried out in the major rice growing areas

of southern Ghana.

/ The first part of the work was & survey during which rice

farmerss middlewomen and rice mill operstors were interviewed in

/ all aspects of their resnective vocations.
{

a

Most of the rice grown in the south of the country was irrigated
end the farrers worked on pnlots alloceted to them by the Irrigation

LTevelopment Authority.

Those engaged in the marketing of the crop were mainly women
who often times financed the overstions of the farmers and got

paid in kind.

Most of the mills (&4.2%) covered in the survey were small

wills of cepacity not exceeding 500 kg. paddy (h)'1. The

operztors of these rills were inverizbly untrained and all their

skills were rcquired on the dFoh.

Paysical and chermical quelity analycis werz conducted on

sarples of locally produced rice and compared with imported rice.

Yhile the chepical comvositions of locel rice were within
acceptable rangess the physicel quality wes very low. This was
attributeble meinly lo poor post harvest handling on the part
of formers and middlewomen as well as the mill operators' lack

of the zppropriate skills ir vic: -illing,



2.

(ii)

INTRODUCTION

Summary
Table of Contents
List of Tables

List of Figures

LITERIZURE REVITY

201
2.2

2.3

2.4

Harvesti

ng

Threshings Uinnowing and Drying

SURVEY DESIGN

SURVEY FINDINGS

L.

Milling

2¢3e71 Cleaning

2.3.2 Dehusking
2:DeD Paddy Separation
2.3.b4 Bran Removal
2¢3.5 Polishirgp
2346 Ferboiling
Marketing

Farming

4.1 Cultivars = -
L.1.2 Seced Selection
b,1.3 Harvesting
Lo1.4 Threshing

ii
iv

iv

10
10
11

11

12
14
15
16
16
19
19
20

21



Se

(1ii)

TABLE_QF CORTENTS
L,2 Finance
L.3 Farmers'! Associstions
Lob Machinery and Equipment
4.5 Marketing
L6 Institutional Farms
L7 Milling
ko741 Small 1illc
L,7.2 Medium Size Mills
L.7.3, Large Mills

RICE GUALITY DETTRFINATICON

5e1 Phvsical Quelity Analysis

5¢2 Proximete ‘nslysis

CONCLUSICHNS AND R™COMMEMDATTONS

SCKI'CU LEDGEVENTS

GLCSSARY OF T7WRMS

REFERENCES

AFTENDICES

10,1
10.2

10.3

Questionnaire on Farming
Questionnaire on Milling

Questionnaire on Marketing

P/GE

22

41

Ll



TABL

10
11
12
13
14
15
16

17

1a

1b

g

)

— — — — i —— - i G- S — — — —

Sample Size of Respondents

Age Distribution of Farmers

Bducational Background of Rice Farmers
Rice Fsrming Experience of Farmers
Harvesting Equiprent Used by Farmers
Threshing Method Used by Farmers
Membership of Farmers' Associstions

Age Distribution of Middlewomen
Educational Background of Middlewomen
Relative Cepacities of Mills

hge Distribution of Small Mill Operators
Tducetional Background of Small Mill Operators
Year of Instellation of Small Mills
Sources of Power of Small Rice Mills
Country of Origin of Small Mills

Comparison of the Physicel Quality of some
locelly Procduced and Imnorted Rice Samples

Proximate finelysis of some Samnles of
locelly produced Rice »nd Milling Fractions

LIST OF FIGURTS

Huller
Cross Section of Huller
Double Huller Mill

Mini Rice Mill

PAGE
15
16
17
18
20
22
23
24
25
28
28
29
30
30

31

35

37



-1 =

1+ INTRODUCTION.
Rice is listed as one of the four main cereals grown in Ghane, the
others being meize, sorghum end millet (Statiscel Service, Accra, 1987) .
The netionsl annusl production is between 46,000 and 56,000 tonnes of
milled rice while consumption renges from 80,000 to 100,000 tonnes per
year (:JARDA, 1986). The sbove statistic indicates clearly thet imported

rice is an imnortent pert of the rice consumed in this country.

The crop is one which can be grown in several perts of the country
profitably provided farming methods and post harvest handling processes
are improved (Nelson, 1988). However, inefficient farming =nd post harvest
handling techniques have led to very low juslity end ironicélly high
production costs for locally produced rice., Uith the large area of Ghana
suited for rice rroduction, thne cousntry could be self-sufficient in rice

production if the smell farmers who have a higher cost-efficiency are

encouresged to increase their yields per unit area. (Asuming-Brempong, 1989)

! survery of the market in Accra indicated at the end of 1988, although
farmer's production costs were rising steedily, market price for locally
produced rice was significently less (£6,000 - 7,000 per 50 kg.) compered
to imported rice (8,000 - 9,000 per 50 kg.). A number of reasons could
be attributed to this situation. Notable zmong these are:

i Locally produced rice is usuelly not greded and it has a high
percentage of brokens

ii There is » high level of conteminstion with extreneous materials
such 2s unhusked paddy, husk, stones, red rice, pieces of metals,
dicoloured grains etc. in the rice.

iii The rice is sent from the mill straight to the market and it in

therefore unseasoned. This is helieved to #ffect the cooking
quslity of the nroduct.

Local post-harvest processes like threshing, drying and milling seem

lergely responsible for this state of affeirs. (Oteng, 1989)

There is therefore the urgent need to document precisely the different
methods employed in the ebove-listed post-handling processes in the

country. A4 knowledge of this would encil~ ~ne t- ln-point exact problems

end to suggest practicel ways of overcoming them. This peper attempts to

do this for the southern rice growing sector of the country.



The demond for rice is so high:thet even very poor quality rice
somehcw meneges to get sold. This state of affeirs provides no incentive

for producers to season the milled rice before putting it on the market.

Froximate ond other chemical enelysis were cerried out on locelly
produced rice to ascertrin whether our not-so-good production methods

has hed eny effect on these pronertics.

-Physicrl quelity enelysis was #lso verformed on some local rice
samples end caomnered to foriegn grading reyuirements to find out where the

local industry stends as ageinst the interational market.

It is hoped thet this work would be extended to cover the whole
country. The results cbtrined thereafter would vrovide ~dequate back-
ground inforpstion for the nrtion-l rice indngtry. It would he of

great help in the quest to ipprove the quelity of locally produced rice.



Rice, Oryze setiva is an annusl swemp nlent and it is the steple
food for aproximetely helf of the humsn race (F40, 1966). Rice is
genere1ly grown by peasent subsistence formers in meny parts of Asia,
Letin imerice ond Africe whilst its production in Australie 2nd the
United Stotes is hiphly mechanisad. 100 million hecteres ere vlanted
with rice cnnuclly. 905" in South-Eost sia whilst the whole of Africa
produced sbout 10 million tonnes, Chine the lesding producer of the
crop produccd over 155 million tonnes of the total world nroduction of

411 yillion tonnes in 1982 (FAO Productinn Vesr bonk 1982).

0 Sative is believed to hove been domesticated over 4, CCQ yeers. ago
in Indie ~nd since then many cultivars with diverse physioclogy and
morphology have been sclected by pan o =uif lrcel tastes end enviro-
ments. They heve been grouped according to the characteristics of
their seeds end sccording to the conditions under which they are grown
(Cobley ena Steele, 1976). [dthoush it is difficult to gatisfactorily
classify so many cultivers, > subspeciecs under O sctiva can be recognised

namely:

- 0 s suw.sp indica: Long grains ¢nd grown in the hnt

climetic conditions of isio and Africa.

-_9_§ subsp jsponica: High yield with short and round
grains edepted to the cnol temnerestures of Japan
Koreca and North China.

- 0 s subsp javenice: 'ith cheracteristics intermediate

betvween indice and japonica.

Depending on the systems of cultivation, 3 classes ere indentified:

~ Swamp rice, accounting for most of the world's output.
- Floating ricey grown in flood vaters.

- Upland rice which is usually rain-fed.

Rice Dbecume a Gheneian stavle food rather recently although the crop
has been cultiveted in the country for several centuries. The most
significent ottempts at increesing its producticn vere made during the
last worlc wer (1939 - 45), in the eerly sixties and in the early
seventies (hisafo, 1985).

Cultivation of rice in Ghene is spread throughnut the country. The

crop is gro'm in the sevannsh aress in the North snd the swamps in the
South,
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The mest suiteble scils for rice cultivetion are heavy alluvial
soils which are either flooded end waterlorged occrssioneslly or

sub jected to artificial irrigation.

Rice is cultivated under four mrin ecnlogies in Ghana nemely:
i)  Rainfed unlend
ii)  Reinfed lowlend
iii)  Inland swemp

iv) Irrigeted.

The irrigeted ecosystem covers 5;° of the totzl rice growving
ares cf Ghensy, rainfed uplsnd ranping between 108% and 154 with the

rainfed lowland accounting for a meximum of 65¢% (Oteng, 1987).

Hlthough rice is grown in all the ~dministrative regions of the
country, the Ncrth hes in recent vesrs been identified as the major
rice groving area. In 1975, the region accounted for more then 615

of the total lend ares under rice cultivotion (Thakur, 1981)..

A wide renge of locel end high yielding varieties sre grown in

the country including,

) Locsl cultivers such as Mendi, Bazulogo snd Gona.

b) Hirh Yielding Verietics esmongst which are DS 3
CG 20, GRUG 6, GRIG 7, ITh 22 ITh 306, IR 5, IR 8
ond IR L4k2,

2.1 H/RUESTING

Harvesting is a critical nperestion in rice production snd
timeliness of the hervest is essential for maximum 6utpur. Delayed
harvesting results in ~ high nercentege of brokens snd westege in the
milled preodu t from sun-cracked rrains. In long gréin paddy for
example, 2 loss of 2/ in head rice is suffered for everyday harvest
of ripe grein is postnoned (Fi0, 1966).

Lodging et hervesting 'thich considerably r-duces yield is a
mejor problem on rice fields. Grist, (1975) states that, lodging
mey be the direct result of environmental conditions or may be specific
tc variety. Environmental fectors concerned inc ude high winds,
syecing, temperrture snd disessc. /Also trll verieties with weak stems

are especirlly susceptible to lodging.

Rice is usually hervested ot » mctsture content of 20 - 25%. .
‘lhen this fells to between 15 end 209, the kernels shetter from the
head v ry eesily (Stout, 1966).
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Preshly harvested rice smoils re»idly becouse of high terpereture
high moistures contents, high rates of respiration, high microbiological
action and the presence of foreign material. As a result, after
hervesting, the rice is usuelly bound into sheaves and dried for a
while to slightly reduce the moisture content before threshing. This
field curing is mostly done by peasant frrmers to enhance head rice
yield. It must be done slowly and uniformly till the roisture content

is about 15 - 17 before threshinm. (Shenkerz »nd Bhattacharya, 1986:1b)

2.2 THR-AITMG. INMOUING INT DRYIKG

Threshing is the sereration of the grain from the panicles but
not removing the husk. This is ususlly done 2t & mrein moisture
content of 15 - 1%, Most neasents thresh menually by beating the cut
plants on logs and fremes, humer threading on the nenicles or by
driving cnimels over the plents. These methods are labour consuming
hence there is 2 rrogressive shift towerds mechanical threshing.

(Jassermsn snd Calderwood, 1972).

Manually, winnowing m-~v he done by tossing the peddy into the air
and 2llowing the +ind to c:rry off the chaff. Mechenicel threshers
are often equipped with fons ¢n? cother devices for winnowing, a

number of which have been described by Grist (1975).

After threshing, the preins ore usuelly dried further to supplement
the prelipminary field curing, This when vnroperly done mekes for peddy
with good keeping quelity end maximum head rice yield et milling. The
chemical ond orgenoleptic nroperties of the rice is not expect=d to
chenge »5 a result of this drying (FAO, 1966) Cormonly, drying is done
in the sun on drying floor. There is however, a gredusl shift to

artificisl drying in a number of places,

2.3. VMILLING

There is o renge of mill sizes.=nd the degree of sophistication
of milling &nd the preperstion of the finel product is a function of

the meorket requirements. (Flynn and Clarke, 1980).

Chung, (1986) stratified the verious milling systems into four

cectegories,

i) The Engelberg milling system, cheracterised by single pass
hulling ond whitening (Fig. 1a, b.) -

ii) The Europeen milling system using the disc t-pe stone huller
end verticsl cone-tvne whitening machine (Fig. 2)

[yhiCh nses ii) The Jepenese milline svstem /rubber roll huller and horizontal

friction rnd/or abrasive type whitening machine, (Fig. 3) and

iv) The chericrl milling svstem which emplovs o Chemical solvent -
extraction snd remov=l process.



FIG. 1a. HULLER

PADOY

! e T ORI AN
/ 1
BRAN + HUSK

'PERFQRATED SCREEN

FIG. 1b: CROSS SECTION OF HULLER




BLOWER

1ST HULLER —

2NP huLLer

I

SIFTER :
\

BRaNATT Y

L)

MOTOR

i

FIG. 2 . DOUBLE_ HULLER MILL

e

PADDY

ASPIRATION LEGS

_

=
o
=
=
—
—

/

\ \ \\\ \\\\\\\

X /4

X

RICE




- Cleaner

‘Centrifugal
sheller.

Husk blower
(aspirator)

Motor HP{T

Padd
se pcrznor

Huller

MOtOI' . /

FIG. 3 MINI RICE MILL




Rice milling involves cleesning, dehusking, paddy separation eond
bram removel whichis elso ¢ zlled whitening or pearling., Polishing
end perboiling wmey be done to suit mearket demesnds.

Below is & flow disgrer f g mini rice mill operation showing

the verious intermedicrte ond hv-products of the different operations.

FLO DIAGRAM OF 1INT RICE MILL OPERSTION
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2.5.1 CLEANING

Before milling, *he pridy is usuelly soreened for foriegn
matter such s dust, miccas of stalk, foreign sc-ds, soil end
pieces of met~l r~mong others. In the cleaning exercise, foreign
motericls lighter then the peddy ere reroved by aspiretion. 4
Mognet is epployed to rerove wctrllic (ireon) impurities, whilst
particles which sre either lorror or smeller in size but heavier
than the peddy sre removed v sicves. Svecific grevity seprrators
known as destoners are used to rewove immirities, e usunlly stonesy
the seme size »s the naddv hut hervier. Shanksrrs end Bhattacharya
(1986, P) note thet paddy int-ke is often svhjected to o preli-
minery clesning celled scrlping before storsge and prior to the

mein clesning in the rill.

2.3.2 DEHUSKING -

ijhile ;, pechrnized dehusking or shelling ~nd milling are
becoming more usuegl, treditionel hend noundine remains irmmortent in
meny iLsisn countries @nd less then 102 of rice produced in Africa
is rechrnicelly dehusked (Grist, 1975). In most rice mills,
dehusking or shelling is done My shellers vhich meay either be
disc shellers - usually consisting of «¢n upner stationery and a
lower rotating disc - or twe rubber rollers rotating in opposite
directinns ¢t different smeeds. The objective of these is to
remcve the husk from the necddy with & minimum ofdemag~s to the bran
loyer rnd if nossible :rithout bresking the brown rice grein.
However, the structure of the grain mekes it necessery to avply
friction to the grein surfrcec during this rrocess #nd es o result,
a certein percentage of brokens cennot be :voided; firrullo et al
(1976) stress thet uniforrmity of the grain is essentisl for ontimum
he~d rice yielcd rs the shelter could be adjusted according to the
variety tc be rrocessed. The nepative effects of dehusking of
mixed verieties can he s~voided by greding the pa’dy prior to
processing. The nercentere of vrddy actuelly dehusked (sheller

efficicncy) varies hetvron 80 - 05 rnd Ac-inde

on:-
() The uniforpity of the naddy.

(Zi The veriety of rice

(3) The condition of the naddy

(4)  The type of sheller

(5) The condition of sheller

(6) The operator of the mechine.
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2.3.3%. DsDDY SEPARATION:

Usurlly whrt comes ~ut of o sheller is = mixture of husks,
dehusked rice, unshelled waddy »~nd some broken rice. The husks,
is reroved by ssnirstion of dehusked rice end peddy hich is passed
thrcugh specirl »ned”dy sen~rotors to rermove the paddy vhich is
returned te the sheller. Thiz peidy refered to »s "return paddy"
is usuzlly either sherter or thinner then the normel prddy. Shankara
~nd Bhettacharya(1986, b) advice the "return peddy" should be

ccllected arnd de husked ser retely to incresse duhusking cepecity.

The objective of peddy sensrsticn is to ohtein brown rice
frce of peddy from the eixture of brewn rice rnc paddy. The paddy
separ~tors mrkes use of the differences in cheracteristics of
peddy end brown rice such s svecific weirht, buoyanoy, dimensions
end surfrce texture (Chung, 1986). Furthermore Chung (1986) 1lists
3 types of peddy separctors

i) Trey type separctor usineg differences in swecific gravity
snd dimensicns

ii) Compartment type sermrator usine Adifferences in snecific
gravity ~nd surfece texture.

iii) Screen tvpe scnerctor using differences in dimensions.

2.3.4. BRAN REMOVAL

. number of terms.including, whitenning »nd pe:rling are used

tc refer to this. The verious definitions of these torms may at

times be confusing.

Sope amount of brin removel is essentinl for ersy cooking end
storesire.  Excessive remnovel however reduces the hutritive value
of rice. 1In the processin~ of milling to vhite nolished rice,
76.35. of thirspine, 56.6, »f ribnflavin end 63 of nircin ere
reroved ond lost for humen consnmption. (Kik ond Uillirms, 1945).

Two types of bran removers mey he idantifind, one of erery
rnc the:/of metrl. Those of emerv (celled riterners). Remove
the bren by sbresion with erery while thnse metel (crlled pesrlers)
rem~ve hren by friction hetwesn the rice preins. In mere snmhisti-
ceted epersti~ns, bron rerwovel is done in 2 stepwise menner in
scversl polishers te reduce breakege to g minimum.

Bren produced from this oreratinon is sevsrrted from the whole
greoins, broken greins ond rice germs hy espirstion. In rice being
producec for a commetitive merket, whole pgroins ~re senerrted from
brokens throurh veifms nrocess=s of rrrding. GL-zingy which is coat-
ing the greins with smell armounts of oil, telc, Rlucose etc. in

revolving drums is often times done before the rice is Put on the
market.
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2.3.5. POLISHING

This term is often used wrongly to refer to pearling or
whitening. This is sctus~lly the removel of the bren particles
still sticking to the surfgce of the rice after perrling. The
surfece is slipghtly brushed or polished to give it a shinier
appercronce. This process mey be accomriished by a rice
polisher mechine consisting of revolving rollers or drums encased

in a fine wire mesh with #n inner covering of sheenskin.
2.3.6 P/RBCILING

iccording to Grist (1975), porboiling vnrobebly originated in
Indier some 2000 vears e;o ond is now nractised in many countries,
and siprly defined perboling ss » process of steenins naddy in cold
weter and then into »aot wrter ar in starm ot low nressure. tbout
60;. of the neerly 70 million tonnes of waddy produced in Indie .

annuelly is parboiled (Shenkers end Bhettacharys, 1986, &)

lreullo et 21 (1976) list the ohjectives of narbeiling as

i) to increrse the totnl ~nd herd rice rield of paddy.
ii) to prevent loss of nutrients during ~illing.
iii) to selvage wet or dereged padfy.
iv) to rrepere the rice according to the requirements.

of consumrers in certein rarts of the world.

Perbriled rice usually has ~ brownish colour the extent of
which depends on the sosking +nd steeming conditions as well es
on often undesircble smell due to action of becteris while the

padcy is sozking in cold weter.

Severel methods of parboiling have been develoned in & bid
to eliminate smell snd sttsin = not-too-brownish a colour. In
the (Centrel Food Technologicsl Reserrch Institute; Myseore,
India), Hot soaking nrocess for exemnle, paddy is soaked in
hot water (65 - 70°C) for 3 « 4 hours to avoid the develomment
of smell. The extent of colour derends on the sraking nd
steaping conditions, for exemvle, the greater the heat treatment

during sosking ~nd stesming, the higher the cclour. Also, after
. steaming, the paddy sould be immediately spread out to eool quicklye.

Shenkers ond Bhettachany (1986a) estimete that peddy after
must parboiling contein betwecrn 30 - LOS* moisture which/fuickly be dried

tc  cbout 14 moisture for srfe storsge or for milling,



13 -

The method of drving »erboiled rice is very cruciesl for
milling outturr. It is renerally recommended that drying
should be in twe stzeos reother then one continuous drying
process vhich could result in as high cs 509% brokens in

the milled product. In the first stege, pacddy should be
driecd to shout 16 - 20" moisture content ond rested for at
least 3 = 4 hours. This forpering process allows the mnisture
content in the cantre of th:e prein teo diffuse to the suface
>nd the moisture to et equelised throughout the grain
eliminsting the moistire redient - the nrincinel ceuse of
breskege in the grain - resalting rom the first stage of

drying.

Lhfter drying, it is desirable to rest peddy agrin for

several hours before milling for best resnlt-«. -

Paddy varieties preferred for prrboiling esre the brittle
ones enc¢ the long #nd slender due to the fragi'ity end their
poor ability te withsternd the ordinery rillang process
(Gn}ibcldi, 1972). !lso those varieties which cook soft
when not marbeiled, cock less hord after perboiling and cs

(&

such sre prefered.

The adventires of narbeilines heve been supmarised in en

Fi0 (1949) revort r~s follows.

"FPerboiling mekes it mossible to produce. from o given
smount of psddy rere rice, with less brerkage in milling to
use o lower grede of rrddy; to obtein rice with sunerior
keeping quelities end to retein more of the nutrient of
the grein during ~illing, weshing ond conking. As a consc=-
quence, the rdontion of nerbliling ould result in a lerge
seving of rice ~nd, oven more imnortsnt, of vrluable vitamins
~nd pinerrls". /lso, bren from nerboiled rice contains more
071 then rrw rice ~nd is of » » superior quslity becaouse it

hes o lower concentrstion of free fetty ccids.

However, it is worth noting that parboiled rice tsekes a
longer time te crok, nes » flevour which may not be desirsble
to peny meople, is difficult to polish because it is hercer

cnd develons rore rancidity in storrge ~s netursl Pntioxi;
dents rre destreved by Vrort,  Also the parboiling equinment
rnd the time srent cduring the nrocess definately w@edd extra

coSt s to the trl nroces-ing coste.
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Vesoting is ¢ set of human activities directed at facilitating and
consumating exchenres (Huengy 1986). The marketing functions asre buying
selling, storing, rrading, packaging, financing, risk-teking and market
information. Asafo (1985) indentified two main forms of rice marketing
systems in the country namely traditionsl marketing and thet by large

mill operstors cften refered to as the Recognised VMills.

The traditional market which hss geined & lot of ground from the
Recognised Mills is operated mainly by women. This system has been
quite efficient as the women go to the farmers to buy paddy at the

farm gate and pey a competitive price for it.

The pricing policy of the movernment protects the producer with -
a minimum guarenteed nrice which the state oimed sgencies eg. the
Recogrised Mills and the Food Distribution Coporation will offer the

farmer in the ebsence of higher prices.
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The survey cerried out und:© this vork was eimed at covering the major
rice growing end rrocessing cre. = in the s~uth of the country. The major
towns in rnd arcund which these activiteos were significent included Tema,
kshaiman, Dewhenye, /Asutsusrc, Kpons. ..adse. Hfife and Afieny.-. These
ereas were generally scknewledred %o he suitable for the production of the
crop. As & result, the Irrigation Low.lonment Autkority as well as other
institutions have stetions in peat oo “Yose amess £or the production of
rice. The rice industry is & meior source of emnloyment for the people
living in the ereas menticncd abo.c. Peopis in these arces cngaged in
various asneccts of the rice industiy werc intersiow:d for the purnese of

this study,

A qQuestionnaire wes prepered covering the verious aspects of the rice
industry snd tested in the . sheiran ano Dsovichna erees. The qqgstionneire
was redesigncd snd sepersted into three (3) nerts (die. Forming. Milling and
Marketing) te fecilitate 2 much more extensive survey. The revisaed

questionneire wes emploved in the reweining sreas mentioned sbove.

bt

The relevent information wes collectod by visits to farms »~nd mill
houses and sepnle of farmers, mill operstors end mid”lewcomen interviewed.
hs much as possible the interwicws were conducted in & lersusge in which
the respondent was fluent. The helr of local internretors wes sought
where necossary. The questionneires were filled with e responses of

the respondents

L total of 68 (sixty eipght) resvond

s (30 fsrmers. 20 rill operators

end 18 middlewomen) were interviewed during the survey (Teble 1)

Copies of the questicnneries uced have been ettached to this renort

(Appendices 1, 2 #nd 3)

Table 11 Sernle

of Resrondents

NI RTER PERCENT “GT
Farmer 30 G- |
Middlewemen & 26.5
Mill Operctor 20 29.4 i
! ) ")
i TOT/L 58 : 100.0 i

bas**
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4.1 _FARMING
Of the ferrers interviewed, & were from /sutsuere, 7 from Ashaimen,
6 from Dawhenye, 4 from Afife, 3 from Kpong and one each from jkuse
end Afienye (Teble 2). Table 2 elso shows the sge distribution of farmers
which varied considerably. /lthough the general oge range of the farmers

interviewed wes from19 to 55, most of the farmers (56.7%%) were aged

between 35 and 45 years.

T/BLE 2:. ./GE DISTRIBUTION OF T..RERS

LGB -CLASSTS (YTARS)

AREA/TO.IN 19=34% | 55=39 | H0-MR [ 85-49 1 50-501norsg, | RERCENTIGE
hsutsuare 3 3 1 1 8 2647
hshaiman 1 1 2 2 1 7 23,4
Dawhenya 2 1 1 2 6 20.0
hfife 1 1 1 1 L 13.3
Kpong 1 2 3 1Q.0
lkuse 1 1 353
Ahfienya 1 1 333
TOTAL 2 7 10 6 s |30 100,0
PERCENT/GE 6.6 25.4 33:3 20.0 16,7 [00.0

Table 3 shows thet 16.7%% of the farmers had no formal educetion and 20.0%
of them had had post-seconday eduction., The pereentage of farmers with
primary education wes 36.6% while 26.7 had obteined Secondary educrtion
The rice farming experience of the farmers veried widely. Whilst
10% of them had over 15 years experience, 33.3% had 1 - 5 years
experience (Teble 4). The bulk of the fermers (56.7%!) had cultivated

rice for between 6 to 15 vears.
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T/BLE 3: EDUC. "ION.L BJICKGROUND OF RICE F.RMIRS

LRTA/TO N TYPE O TDUCATICN TOT /L
NO FORMAL EDUCATICN PRIMARY | STCONDARY | POST-SFC

hsutsuare 1 3 2 2 8
Lshairan 2 1 3 1 7
Dawhenyn 1 3 2 6
Afife 1 1 1 ! 1 f L
Kpong ‘ 2 ‘ 1 3
Ikuse : ! 1 1
Afienya 1 ) 1
TOT AL 5 11 8 6 30
PERCEMT/GT 1.7 36.6 26.7 20.0 | 100.0

#1lthcugh the farmers were mostly local townsmen, a number of
- ebseertee-fermers existed ot Asutsurre ond the Irrigation authorities
were in the process of gotting rid of them 2nd reslloceting their plots.

Vost of the rice grovm in the gouthern sector of the country was
irrigeted. The Irrigetion Development iuthority (IDA) of the Ministry
of Asriculture had steticns ot lLishaimen, Dawhenyn, /sutsuare and Afife.
In a2 number ploces eround the cbove-listed stations, independent
fermers cultivated uplend rice. These farmers usually took adventege of
smell ponds end streems end either numped or diverted weter from them
unto their forms. |

The ID/ rode of operstion as well »s sreas under irrigetion veried
considerably from place to plzce. The anproximete srea under irrigetion
were 120hs (30Cac) ot ssheimen, 200hn (500sc) at Dawhenya, 4OOha (1000ac)
at Asutsurre eznd 880ha (2200ac) &t ififc.

Whilst lecel rivers hed been dermmed 2t lsheiman, Dewhenya end Afife,
at lAsutsuere, IDL pumped weter directlv from the Volta River unto the
fields. Considersble differences elso existed in the imputs sunplied
and the nrture of services rrovided by IDi4 to the farmers. /At Afife
where most scrvic-s were vrovided, the IDA prenared the farmers' plots

and sowed L. with seeds develoned from the IDA sced=-farm for o fee.
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T/PLE 4: RICE F.RCVING TIITRIENCE OF F/"MTRS

1 )

1 NIWVBER  QF VYTRARS l
AREL/TOUN TOTAL
1 -5 6 - 10 1-15 OVER 15

hustsuecre 2 1 L 1 8
hshoimen 3 2 2 7
Dawhenyea 3 2 1 | 6
Afife 2 2 L
Kpong 2 1 3
fkuse 1 é 1
sfienya 1 é I

TOT4L 10 ° 8 3 z 30
PERCINT.GE 33.3 30.0 26.7 ©10.0 100.0

In collahor:ticn with a consortium of banks, the IDA supvlied the fermers
with fertilizers, herbicides, insecticides, fungicides end any other
chemicals thert were needed in the course of nroduction. The main
differences betueen operestions ~t /fife »nd lsutsusre were thr-t farrers
selected their own seeds from the heorvest end did the SOwing'themselves
at Asutsusre. Jilso whilst nevrent for the inputs end services were in
kind ot ifife, ccsh wes collected »t fsutsunre. IDA neither provided
mechaniscticn services nor did the soving for the farmers »t /isheiman

and Dawhenya. Cther chemicesl innuts were supnlied only vhen eveilesble
Fermers therefore hod to often times buy these inputs with cash from the
open market. The fermers' individuesl holdings were smell rapnging from
1.0=3.75a¢c (0.4 - 1.5ha) Por most of the serious farmers, rice farming
had become =~ full time job. Due to the hervy dermsnds of the various tasks
particulsrly scering of birds, farmers or their reletives head to be on
their farms every single dey of the period that there was a crop on the
field.

Most farmers worked with their frmilies althouth during mojor
operations like tilling, hervesting and threshing. lebour was either hired

or the farmers orgenisced themselves into groups end helped each other.
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The number of croppings done in a year denended on the availability
of water in their censls. Most farrers usually sowed 2 (two) crops in
a year-

L,1.1 CULTIVARS

As IDA did the sowins for the feormers at Afife, & single cultivar
was usually sovm for all the farmers. The current cultiver on the
fields 2t the time of this survey, was ITA 23k4.
In 211 other aress, a number of cultivars were grown by the different
farmers and DS 3 was by fer the wost comron cultivar grown in the
Asheimen - Afienya - Dawhenya area. Under good conditions farmers

harvested (2.0 - 2.5 t)ac=? (5.0 - 6.0t)ha™1 of DS 3. The commonest

cultivar in the Asutsuare ares uas IR 3273 which was a shorter grain

but higher yielding cultiver th~n DS 3. )
Other cultivers grown to a lesser extent in the Southern sector
included DS 2, CICA4 4, CG - 20, ITh 222, GRUG 6, GRUG 7 and Thailand.

Most fermers obteined their seeds from other farmers who received
their stock from the Asiens vho were formerly in cherge of the stations,
The University of Ghana Agriculturzl..Research Station at Kpong, the
Ghana - Korees Saemeul farms at /sutsuare end the Xpong Farms of the
Velte River Authority elso tested and distributed sceds to farmers.

Many of the farmers grew other crops apert from rice with others
being solely rice fermers. These auxillary crops were mainly vegetables
meize end cessava. The crops vere not grown onthe irrigeted plots but
often on upland rain-fed areas. The sizes of these farms were
veriable. Whilst the better orpganised and relatively richer farmers

meneged to assemble inputs and labour to produce large quantitites of

the above mentioned crops for the market, others just grew enough

for home-use.

4e1.2. STED STLFECTION:

Except et Afife where the IDA sceded the fermers' plots for them
all other farmers hed to sclect seeds for nlanting the next seeson
from the harvest. Often times, the sced-na2ddr =s further dried to
a lower moisture level thrn paddy for milling and this was believed to

facilitatce germination.
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Although some of the frrmers used the theoriticel number of days

to meturity as o guide, most of them decided hervesting time by visuel

assessmente

broim.

Hervesting wes done when rhout 90¢! or more of the field was

Due to the fact they did not have sny relisble meens of deter-

mining moisture content at hervesting the farmers just took some greins

end bit through to escertesin degree of dryness nrior to harvesting.

Generally, fermers on irrigeted plots drained the lend for up to

about 10 - 14 deys before harvesting.

Hervesting was manuel and it was

dcne just as the soil wes firm enough for peonle to walk on eesily ond

nct for the movement of heesvy equinment.

teined thet

reptiles, which destroyed

t

he cron £nd threrthened

humense.

A few frrmers however main-
» dry field sttreocted rodents end with them, dangerous

These fermers

prefered to be sefe and hence moved slowly through muddy fields to

hervest their crop.

As stated =bove, hervesting wes entirely menuel.

cutless wes

Although the

sricd to be the frster irmlerment, some farmers were not

accustomed to its use end therefore prefered to use the sickle in

hervesting.

At Asheimen, Dewhenys on- Afife, the sickle

wrs the main

hervesting equipment while 58.8&" of the fermers interviewed used the

sickle for hervesting, 8.&% had sccess to and employed mechenicel

mesns in hervesting (Teble 5).

LDLE 5:¢ HARVESTING W, UIPMENT USED BY FARMTRS
TYPT OF EJUIPVENT

AREA/TO N SICKLE CULTLASS MICHAMIC/L TOTAL
hsutsuare 1 8 1 10
Asheimen 7 7
Dawherya 6 6
ifife L L
Kpong 1 2 1 b
fkuse 1 1
Lifienya 1 1 e

TOTLL 20 11 3 34
PERCENT/GE 58.8 32.k4 8.8 100.0
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Most farmers recognised the critical nature of harvesting and
threshing ond as o result, usurlly employed lsbour to harvest their
ripe ficlds. Some farmers had however organised themselves into
smell groups to help each other with these operstions. Family members

also lent helping hends here.

The ares of crop harvested in = day wes about 2n acre (0.4 ha)
on the overrge. Most farmers conceeded that the time spént on harvest-

ing was ¢ bit longer than expected and they cited labour and finenciel

reasons for this.

Lodging of plents &s well as sBattering were quite & common sight.
Ilthough shattering was not 2 charactcristic of the common cultivars
grown, this usuelly occured &s a result of over-ripe fields and

hurried harvesting on the pert of hined Irbour.

A number of ressons were attributed to the incidence of lodging

at meturity. Noteble amongst them were:

(1) Plent Hﬁght at meturity: ‘'/hilst most cultivers were reasona-
bly short, e cultivar like IR 442 wes tell end prone to lodging :

(ii) Occessionol outbursts of strong 'idnds

(iii) Too much weter on the ficld at meturity

(iv) Over-cpplicetion of nitrogen fertilizers.

L,1.4 THRWSHING:

Field=-curing which is conditioning of the paddy before
threshing by drying for sbout a dey on the field was rarely donee.

The psddy wos threshed ~lmost immedistely ~fter harvesting.

Just es hervesting, threshing of peddy was entirely mrnuel.
Menurl threshing however hed » number of drewbecks. Apsrt from
the cost of lebour ~nd the longer ¥ime spent on tﬁe operation,
some peddy was lost through scettering unto the field. Also the

extent of conteminetion with straw, stones snd mud was quite highe.

In the Teme-Ashcimen eree, threching wes meinly done by
spreading o torpeulin on the pround ond besting the vanicles aginst

stones and blocks lsid on the terpsulin (Teble 6)

However, in elmost 211 other srees in the south of the country,
this was not the practice. Threshing was mrinly be beating the.
ponicles oginst the edges of wooden trapezoid boxes (referred to
os "bambep" in some ecrees). The biggest protlem encountered in
this form of threshing w~s loss due to scettering of the peddy and

incomplete recovery of the peddy as the process wos entirely menucl.
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T/RLE 6: THRESHING » 770D . US=D MV FA ° TRS

M ETHOD USsS = D

LREL/TO'IN BEITING /GAINST STONES/MLOCKS | THRESTING BOXES | MO #NIC TOT AL
Asutsuere 7 1 8
Asheimen 7 7
Dawhenya 6 6
Afife b % b
Kpong 1 2 3
Hkuse 1 1
hfienye 1 1

TOTAL 8 o 20 - 30
PERCENT/GE 26.7 66.6 6.7 100.0

Drying ofter threshing was one overetion which wes
rclipiously sdhered to by the locsl furmers. The paddy wes
sundried on concrete floors for 2 - 3 days depending on the
intensity of the sun and the moisture content at harvesting.
A1 the fermers recongniscA the imnortence of this operation

s it conditioned the r~ddy for storasre end eventuel milling,

4,2 FIN/NCE

Finencing ferming operstions wes one of the majior pro'lems of the
rice fermer. [t fsutsuare and Afife where inputs snd service were - .
rrovided on credit to the fermers by a2 consortium of banks through the
ID4, their finenciel burdens were considershly reduced. The farmers
areas in thesq&howevvr cormnlained of high interest retes ~nd service - charges
on thc losns edvence them. Mooney was however needed to hire labour
for operations such as scaring of birds, harvesting, winnowing and
drying. Other sources of finenc: therofore hed to bo sourht.
In the other ferming cress, as assistence from the financiel
houscs wes virtually non-existent, & few of the fermers relied on personsl
resources. Most of them hed to fell on finaciers 'tho also acted eas
middlewomen. These women advance the farmers money to finance their
farming operations end they often times got peid back in paddy éfter
the " arvest.
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L,3, FALRMERS' ASSOCIATIONS

In some of the major rice growing areas, Rice farmers'
Lssocirtions existed nominally. These associations were far
from well orgenised »nd meny farmers hardly derived any benefits
from them. At Asutsuare, Asheiman end Dawhenyg, 18 farmers
representing 60% of sll farmers interviewed belonged to Farrers'
Associations (Table 7). However no such associations existed

around Aifife, Kpong, Akuse and /fienya.

TABLE 7: MEMBERSHIP OF FU/RMERS' ASSOCIATION

"HETHER & MTOVBERY

AREAL/TCHN TOTAL
' YES NO
Asutsuare 7 1 8
Ashaiman 6 1 7
Dawhenya 5 1 6
Afife '4 n
Kpong 3 3
Akuse 1 1
Afienya 1 1

TOTAL 18 12 30

PERCTINT/GE 60.0 ko.o 100.0

44 MACHINERY AND HQUIPMENT

The vest majority of the farmers did not have any machinery
or equipment of their own. In the Afife and fsutsuare areas
where the IDA provided land preparation services, the farmers
had little incentive to own these ejquipment. In other areas
however, the high cost of these equipment prevented farmers from
owning them. The handful of fermers who owned such equipment

provided lend prerarstion services to their colleagues.

These equipment broke down frequently and repsir and

maintenance cocsts were very high.
4.5 MLRKETING
Lt Afife the farmers were corplelled to sell at least 508

of their hervest to government agencies (The Ghana Food Distibution

in tnis case) to offset the inputs and services vrovided them.



v

The rest of the harvest was sold off as they vished. At Asutsuare
however the farmers sold =11 their produce on the open market and
paid what they owed to the ID/L end the banks in cash. At Afife,
most of the farmers milled the paddy before selling the rice to

the middlewomen to increase their profit margin.

In =11 other arees (except /ifife area) in the south of the
country, the middlewomen took control of the paddy when it was
on the drying floors. Some of these women travelled to the
outlying areas to nurchese paddy to be ~illed end sold. The
majority of the middlewomen kevt their paddy in the mill houses
after it had been dried to the reanired..~*~iurelevel despite
occassional losses. Most of the fermers and micddlewomen endea-
voured to keep and mill different cultivars separately as a
mixture of cultivars resulted in ¢ high vercentege of brokens
during milling.

Table 8 illustrstes the zge distribution of the middlewomen

and it shows that 503 of those interviewed were aged between

24 and 34 years. No women aged over 50 years was found in this

bhusiness.
T/BLE 8: AG™ DISTRIBUTION OF MIDTL™ 17N
AGF CLASSES (YEZRSD)
AREA/TOYUN TOT/I. | PERCENTAGE
25-29 | 30-3k4 35-39 Lo-Lb 45-50

Dawhenya 2 1 1 b 22.2
Ashaiman 3 1 b 22.2
Asutsuare 2 1 2 1 6 33,4
ifife 1 2 1 L 22.2

TOTAL 6 3 5 2 2 18 100.0
PERCENT/GE 33,3  16.7 27.8 11.1 11.1} 100.0

Of the 18 middlewomen interviewed, 50.0% had had no formal
education (Teble 9). Only 2 representing 11.1 ¢ possessed

secondery educstion whilst 38.9% of the middlewomen had primary

educetion.
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TABL: 9: EDUCATIOMAL BACKGROUND COF MIDDLEVOMEIN

T'TE OF EDUCATION

AREL/TO'IN _ = TOTAL

: NO FCRMAL EDUCATICN PRIMARY-] SECOND..RY| POST-S™C.
Davhenya 3 1 L
Ashaiman 1 . 2 1 4
hsutsuare 2 i 6
Afife 3 1 L4

TOTAL 9 7 2 0 18
PERCENTAGE 50.0 38.9 11.1 . 2.0 100.0

4,6 INSTITUTIONAL FLRMS

The University of Ghena had an Agricultural Research Station
(ARS) at Kpong where rice was cultivated. /A though the rice was
irrigated, only 2 main crops were cultivated between March and
Apri’ and in September. /lso Cowpea, Sovbean ~nd maize were grown

on experimental basis st the station.

The two man cultivars of rice grown at the station were GRUG 6
which was meduim grain and GPUG 7, @ long grain cultivar. Although
practices like weeding,spraying, fertilizer application and so on
vwere strictly edhered to on the cxperimental plots, others like
visual assessment of matured fields, draining of irrigated areas
prior to harvesting and the use of the sickle as & harvesting
tool vere not different from the practices of the farmers on the
IDA plots. The station had an old combine harvester which

frequently broke down and harvesting wes often manual.

Field curing of the paddy before threshing was sometimes done.
When the combine was in use, it also did the threshing, but other-
wise, the practice was cerried out by beating bundles of paddy against
asbestos tubes on tapesulin, just as the small formers did. Drying

after threshing was also by the sun on cement floors.

There were silos at the stetion where paddy that was to be
milled was stored prior to milling seed-rice produced for future
use and for distribution to the farmers in the surrounding areas

were . ored in bags in a seed store. Paddy in storore, either for

sced or milling was properly treated against infestation.
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The station was however plegued with the problems of lack
of money to buy expensive inputs, lack of a proper tilling

equipment and the frequent breckdown of existing machines.

Kpong Farms wes a subsidiery of the Volta River Authority
(VRi) ond situeted near /kuse. Kpong Ferms was clearly the best
organised end most purposeful rice establishment in the south of
the country. It had been in operation since 1982 end had a staff
strength of 50 including senior Management and junior supervisory

staff., The outfit had a workshop, irrigetion, field work, Process-

ing and marketing divisions.

Two main cultivars, IThi 222 and ITh 306 were grown on this farm
and cultivation was all ye~r round. Irrigetion water was obteined
from the Volta Lake. Small quantities of Cowpeas, Soybeans and

maize were grown alongside the rice for the use of the workers on

the farm-

In addition to the usual vpractice of using colourto determine
maturity of the field, grains were sampled from the field and their
moisture content determined prior to harvesting. Harvesting was
entirely mechanical by means of combine harvesters which were
equipped with crewler tracks and rerely got stuck in loose soil.
The cepacity of the combines was however low and each could

harvest 2 = 3 hectares of paddv ver 8 h, day.

There was no need for field curing on this farm as the paddy
was dried to a uniform moisture content of 12 - 14% in mechanical
driers before milling. Although there were occassional incidences

of lodging due mainly to heavy rasinstorms, the mein problem on
the farm was the attack of birds on the crop.

Threshing was al<so by the combines end the dried paddy ves nut
into 800kg begs and either stored for up to 3 months depending on
market demand or sent streight to the mill houée for milling.

When paddy was stored, it was fumigated against darmage regulerly.
Paddy to be sown as seed inisubsequent croppings was cerefully
selected, and dressed.

The Ghana-Korea Ssemaul Farm was situated at iAsutsuere and weas

a subsidiary of AFKO Fisheries (Gh) Ltd at Tema. The company had

leased 230 ha(575ac) of land from the Ghana Sugar Estates Ltd
(GHASEL) which had virtually closed down. .
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Out of this srea, 32 Wa (80ac) was under irrigotion. The company
trained young school leavers free-of-charge on scientific methods
of rice production. The course was ran 3-4 times a yesr for 30

participants et a time.

The farp was established in 1986 and among the cultivers grown
were IR 3273, ITA 22, ITA 306 and Thailsnd. Two main crops were
cultivated in a year:» March to July and September. to January.
During the major season (March - July), maize wes grown alongside

the rice.

Harvesting of matured fields was sometimes mechanicel by means
of a combine hervester end at other times manual, ermploying the sickle.
The establishement a2lso had a mechenicel drier and sundrying of paddy

was not done there.,

Land leose pesyrents were mede tc GHASTL which together with

IDA olso cherged the f rms water bills.

Lk,7 WILLING

The rice mills in the southern sector of the country could
be roughly classified into 3 categories (Table 10)
(1) Smell size rmills with capacity of up to %t (500kg)
peddy per hour

(i) Medium size mills with capacity of %t - 1t
(500 ~ 1000kg) paddy per hour

(1ii) Large rills with over It (1000kg) paddy per hour

cepacity.

4,7.1 SMALL MILLS

Most of the small m~ills were privately owned and
opersted by men between the ages of 18 and 50 years (Table 11)
Most of the mill operators (445:) were aged between 35 and 44

yeerse

Often times, there was 1 supervisor and 2 or 3 assistents
per mill., These rillehouse workers alprost invariably had had
roo formal training in rice mill operation. All the experience
they possessed had been aquired on-the~job. This state of affairs
had been partly responsible for the noor quality of locelly milled

rice on the merket. Of the 16 small mill operstors interviewed,
56.2% of them had had vrimary educetion and 43.8% possessed

secondary educetion (Table 12)
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THRLE 10: RELATIVE.CAT/CITI™S CF MILLS

SIZE OF MILLS
ARTA/TOUN S TL - VEDITY TARe TOTAL | PERCENT /G!
hsutsuare 8 1 9 23.8
Yorawove 1 1 2.6
" Tema 1 1 2.6
hshaiman b7 ‘ 7 18.5
hfife I 10 ! 10 26.3
Dawhenya 2 2 5.3
fkuse 1 1 ) 2.6
Kpong 3 1 L 10.5
Afienya 1 1 2.6
Michel Camp- 1 1 2.6
Accra 1 1 2.6
TOTAL 32 - 2 38 100.0
PERCTN "/GE 84.2 10.5 53 100.0

T/BLE 11: /4GW DISTIBUTION OF S).'LL MILL OPTRATORS

AGE CL/ASSTS
AREA/TOIN 1599 | 20-27 | 25-29 | 30-3k4 | 35-39 | 4o~k | 45-50 | TOTL
Asutsuare 2 1 1 -
Ashaiman 1 1 | 2
Afife 3 1 L
Dawhenya LI % : b
Kpong 1 ‘ 1 ! 1 3
ifienya 1 1
Michel Cemy 2 1
TOT4L 2 1 4 0 6 R 2 16
IRCENTU/GE | 12.5 6.3 | 25.0| 0,0 | 37.4| 6.3 | 12.5]100.0




T:3LE 12: EDUC,™IONAL BACKGROUND CF Sp¢1L MILL OPERATORS

LREA/TOIN TYPE OF IDUC.TION TOTAL
NC FORM/L EDUCATION| PRIMARY | STCONDARY POST-STC

hsutsuare 2 2 =

Lishaiman L 1

Afife 1 3

Dawhenye 1 1

Kpong 3 3

Afienya 1 1

Michel Camp 1 1
TOT4A L 0.0 g 7 0.0 16

PERCENT/GE 0.0 56.2 k3.8 0.0 100.0

/Amost all the mill had been operating well below canacitye.
This wes ettributed to the irregular supply of paddy which was

closely tied to the farming seasons.

Also the high cost of spere parts and their scarcity especia-
1ly rubber rollers end volishing sieves was enother immortant
factor. Those who brougm:paddy~to be milled were either farmers
or middlemen who bought from the farmers. They had to clean
end winnow the paddy before milling because alrost all the mills
were not equipped with pre-cleaners. Partielly milled rice
did not fetch a good merket price hence 2ll the customers pne-

ferred white-milled rice.

It was found out that most of the smell miile (57.2%) were
frirly new snd hed been installed between 1986 ond 1988. The
oldest mill encountered wes at /isheimen and hed besn installed
in 1974 (Teble 13) .

No perboiling was done in the south of the country by the
smell mill operstors.

The fee for milling did not vary significantly from place.
to plece, elthough in certain rreas,” particulerly round Afife,
customers hrad to pay mill operetors in kind (with milled rice).

Tcble (14) shows the sources of wower utilised by the small mills.



T,BLE 13: YEAR OF IVSTALLATION QF S/, »I71.5

LRTA/TOWN 1 RIFORT 1975 | 1975-80 1981-85 | 1986-88 TOTAL
hsutsuare 1 3 L
Ashaiman 1 2 3
Afife 1 3 3 7
Dawhenye 1 1 2
Kpong 1 2 3
Afienya i 1
Michel Cemp 1 1
TiL 1 3 5 12 29 ~
PERCNT/GE 4.8 14,2 2%5.8 57.2 “100.0

T/BL7 14: SCURC=S OF NOYER OF SV, 1L RICTH MILLS

R — SOURCT OF POUTR I
DEISTL TLECTRICITY
Lsutsuare 2 2 b
Ashaimen 1 2 3
Afife 7 7
Dawhenye 2 ; ‘ 2
Kpong 3 3
Afienya 1 1
Michel Cemp 1 1
TOT/L 17 A L 1
PERCENT/GE 185 3 19.0% ' 100.0

while 81% employed deisel, 19% of the small mill used
elccticity. The deisel enginess though suited for the rural
ferming erees, were subject to periodic breskdorns which haltéd
milling operations. Very oftén, externpl assistance was sought

from locsl mechenics in the event of equipment breskdownss



T/BLE 15:

- B

This was so because, most of the pill operrtors know very little

of equipment repeir encd meintencnce.

No functionel Mill Orerstors' hssocirtion existed in eny of

the mein rice vrroducing ~nrees in the south of the c-untry.

The disposel of by-wroducts vresented o problem for most of
the will houses. In aress with significent poultry end livestock
In other

the bren

industries, the hren was sold to the rnimal farmers.

areas, e¢nd at times ihen the demand for bren was low,

had to be burnt off together with the husk.

Alrost all the small mills (95¢)) were of Asian origin with
66.8¢% coming from Mainland Chine and Jepen (Teble 15). ‘hile
the smell rills fror Indis and the U.K. were "mgelberg Hullers,.
T'.ose from Chine, Japen and Taiwan were mini Rice Mills using

rubber rollers.

COUNTRY OF ORIGIN OF SyALLMILLS

ARTA/TO 'N COUNTRI™®SS TOTAL
CHINA | JAPAN INDIA TATIAN 1 U.K.
Asutsuare 1 1 2 L
Ashaiman 1 1 1 3
Afife 3 L 7
Dawhenya 2 2
Kpong 1 1 1 3
Afienya 1 1
Michel Cap 1 1
TOT/L 5 9 3 3 3 -
PERCTN GE 23.9 42,9 4.2 k4.2 4.8 | 100.0

4,7.2 MEDIUM SIZE MITIS

In the southern sector of the country, 4 mills which could
be described as medium sized for the »nurnose of comparison with
the smeller ones were indentified (Table 10k 3 of these millsl

which were exectly of the same meke end size were loceted in
the Kpong-/sutsuare arer. These were ovmcd by Kpong Farms -

a subsidiery of the Volta River Authority (V'RA), the Tniversity
of Ghene /Agricultural Resesrch Strtion at Kpong end the Ghana-

Korea Szercul ferms ot Asutsuare. The mills,

end of Jsvanese origin, hed a cepacity of 1 ton

installed in 1987

prddy (h)™" 2ach,
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These, just like all the smeller mills were overating far
below capacity. Paddy for milling by the ~ills was partly
produced bv the owner estsblishments and aleo from individual
ferrmers or middlevomen fror far znd near, "o heve their paddy
milled for s fee. It was the insufficient amount of paddy
produced by the owners en¢ the irrermlarity of tha zlients thet

meinly accounted for the under-utilization of the mills.

The Greins Warehousin~ Co. Ltd. - a subsidiary of the Bank

of Ghena installed » 1 ton of peddy (W)™ capacity at Tere in

1985. This mill was of United Kingdorm origin and was elso
oper:ting far below caprcity, The company had no frrms of its

own end therefore hed to buy all its neddy from fermers in aress,
far ond neer to the mill. It wes the ebsolute dependence on
other farmers, inacdeyuete funds for purchases at the peek, seas.:
coupled with poor storsge ccnditions (paddy was se3t in the oven
and covered with tapsulin thet accounted for the below Canacity

production.

Due to the relestive newness of these rills, the acquisition
of spare perts had not hecome & prohlems Parts sup-liied by the

manufecturer together with the equinment were not yet exheusted.

Steffing #nd orgenisation &t the mills were markedly differers
as the mill operator and sttendants worked under the supervision
of senior management mersonel. A fairly good attempt wes also
made at record keeping ot these mills. However, avpert from the!
Kpong farms of VRA which geve its mill operating staff some
technicel treining, opereting staff at a1l the other lerger
rills had also ecquired experience on-the-job. 'hile the Gheana-

Korea Scemaul Ferms Mills used deisel, electricity was the source

of power for the other mills

These mills were fitted with cleeners end sn ~vprecieble
degree of clesning of the paddy to remove dust,.metcl picces stone:
and other foriegn matter was done vrior to milling. Kwvong Farms
snd the Ghena-Kores Sremepul Farm had insteslled mechepicel driers
to reduce the moisture content of the paddy to the required 12-14%
for efficient rilling out-turn. Except the Gresins Yrrehousing
Co. mill, paddy scperstors were fitted on the other »ills to
increrse the whole-grein yield eond to improve the quelity of th~

bren.  Although grading sieves accompeined these ~ille "0 Ga- aplv

at Kynong Terms theot grading wes done encd 2 grades of rice apart

from grits . were put on the market for ssle.
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The mills under discussion had no parzniling frcilities
and only white rice wes nroduced. However, some rlready par-
boiled rice wes soretimes sent from the Nortrern Regions to

Kpong Farmers to mill on request.

of the by vnroducts of the milling nrocess, the nusk was
usuzlly b_urnt off. The bran was ¥ept by the mill houses end

sold as s feedstuff.

The milled grein recovery of the rills veried wicely end
vere not different from thet obtained by the smaller rills
2lthough whole grein percentages were often higher. Milled graiw

recovery renged from A0 - 727,

4,7,3 LARGE »IILS

The Crown Rice Co, Ltd rill J2s by far the rmost eleborste
rice mill in the southern sector of the country. It wks situated
in Accrz. The goverment of Gheana owngl 20 shares in it and 80%
shares controlléd by A. Ireni and V. Ashker. It wes instelled in
1977 #nd wes of Uest Germen origin. Crown Rice Mill had extensiv:
parboiling frcilities - the only one of its kind in the south c?
the country. It hed sn installed cepacity of 2 tons neddy (n)".

Due to the inedequste supprly of pacddy, the mill had not
operated sbove 10" caprcity since instelletion and ot the time of
visiting the mill in June 1988, it had not been in oneration for
15 months. The econoric future of this mill was therefore very
much in doubt. The mill used to mill naddy supplied b-r Kpong
Ferms, of VRA but with ecquisition of & good will by Krong Farms.
thet sup~ly wes cut. As one :ould expect, the mill wes also

e juivped with elaborete cloaning ond neddy separestor accessories.

Althouth electricity wes the mein source of vower for the
mill, the husk obteined after milling wes used s fuel in the
boiler house to generste stesm for parboiling. The bren wes soln

to livestock frrmers just as other mille Aid,

The efficiency of the perboiling done here wes in doubt as the
milled rice yield wes only 58 as agerinst 64 -65" for vhite rico,
Also perboilied rice sold cheaper than 'hite rice becouse of
consuvrer prefercnces end low qQuality of naddv parboiled. -

The Agricultural Development Benk and the Netional Invesumon
Benk ownésd the Oti Rice {Co. Ltd.) Mill instrlled ot Yorrowora i:.
in the Volte Region in 1975. It also IL.. -~ o Tesoms By
paddy (h)-1 but due to » veriety of problems hed not hceor ~mev-tian

for quite 2 while.
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5. RICT UATTTY DUTDRVINATION

5.1 PHISICsL " UALITY /NALVSIS:

The ruclity of rice is closcly related to the cleenliness end quality
of its milled vhole kerncls (iebb snd Stermers 1972). Some standards for
rice quelity ere observed in ¢11 countries although in somes the require-
ment arc simply thet the srein should be clesn snd dry. In a few countries
such zs the USA ond Itelyy legisletive ressures have been teken to prescribe

well definec gredes (U.S. Dept. Arr.» 1972).

In Ghenes virtuelly ne greding of locelly nroduced rice is done evpart

from the K»ong Ferms of the V.R./fi. ~fhich mrts 2 gredes of rice on the

market.

The levels of brokens ¢s el ~s othor »ndssirshle ~rteriels such es
brown rices red rices unshelled paddy ~nd husk emong others are-very high
compered -ith Intcrnetionsl stenderds. As e results it is not the
highest fqurlity of rice t' st is irmorted into the country. Tehle (16)
shows & comperison of loc2lly rilled rice from verious sources and some

types of imperted rice commonly aveilohle on the Ghenaisn merket.

Another mejor difference betveen imported end locelly vroduced rice
is cclour. The locel rice is usurlly unseasconeds thet iss the period
between hervesting end consumpticn is very short giving it a pleasantly
white colour. As imported hes been well seasoned due to the long storage
periocds; the ccrleur is sometires off-white with some amount of discoloured

greins (Tcble 16)

Despite its off-colour and flsvour, the cooking quelity of imported
rice is nrefered to locel rice. According to Bhattechrrva (1987)s 'new
rice" swells pcorly during croking ond pives out a thick and sticky gruel.
The grcins do not elongate much and they elso generelly split open. The
cooked rice is very sticky and lurmpy. These undesir:hle properties
gradually chinge during storoge of rice for o few ronths. '"0ld rice"
swells nicely during cooking ~nd grains elongete well ~nd remain whole
withcut splitting end the c-clicd riecs - F10°7 0 =2 vop_eticl_nualities

preferred »y the Ghenrian consumer according to Oteng (1989).



T:BLE 16:

COMEA T .ON CF

RICE S/MFLE

TLE GRZIN(G)

55

THE TIYSICAL. QUALITY OF SCp% "OCALTY PRODUCTD AND I1rT0ORT D RICEH S/ TLEC

s e e i &

Locel
Locel
Locel
Locel
Locel
Locel
Locel
Loce

Locel

I

IT
111
IV
v
VI
VII
VIII
IX

Chinese Rice
U.Se No.5
Theilend Grede B

79.2
78.9
71,4
60.9
5¢.6
55.2
52.6
324
25.6
67.2
73.4
92s7

BRONZIB () | BROUN RICE(S) | RED RICE(S) | DISCOLOURED GRAINS(5)
20.2 0.2 - -
19.8 0.2 - -
26.7 0.5 0.2 ~
38.2 0.6 0.2 -
3.5 0.6 0.3 -
42,7 0.9 - o
46,1 0.8 0.k -
56,9 0.5 0.1 -
71.0 0.6 - -
32.4% - - 0.3
24,3 - 0.2 1.7

5.7 - . 1.4

FenDY ($5) | HUSK(G)
0.2 -
&2 -
0.4 0.5
0.1 -
Oo? O°3
1.1 Colt

IXTRINTECUS

MATERI £ L(5%)

0.h4.

0.2

Semples of locelly milled rice were cnllected from 0.B.
Mini Rice Mill (Ashsimen)s Kpong Farms (Grades A & B):
Mini Rice Mills at the Asutsuere ID/ stetinns University
of Ghena /RS Vill (Kpong)s Ghana-Korea Seesmeul ferm

111l (/isutsuere) Dunyo farms Rice Mill (Afife) Grains
Jarehousing Mill (Teme) end the Ghane food Distribution

Corp. Mill (ifife).
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5.2 PRCXIMATE AL T7SIS

Using the Official Methods of inslvsis of the Associction of Official
finalvtic~1l chemists (£H0AC)y 12th Edition (1975)s proximcte =nd other snalysis
were carried ocut on 5 semnles of locally produced rice end their milling

frections (Teble 17)

The com-osition end properties of rice #nd its fractions =re subject
to varietrl onc envirenmental veriebility. Comparing the results in
Table (17) to those of previous workers s~me of which are listed belows cne
could c~nclude thet the nutritionel quelities of locel 2nd foriegn produced

rice do not differ cpprecinbly.

The concentretion of proteins f2ts ~sh es well es tho rinerels
enalysed for (celciums iron e¢nd whnerhorus) wves very hiph in the rice bron.
This decreessed nrogressively es one moved from the bren to the brovn rice
then to tho binlids and vhite rice. This confirmed the genersl sssertion
that the bulk ~f the sbov~ nutrients ~re to be found in the eleurone

leyer end the zerm which come cut in the bran after milling.

Citing the commpositinnesl det= ceowniled by Kik and Villiems (1945).
Mc Call et o2 (1951)» the Nutritionel pronerties of rice by Houston snd
Kohler (1970) ~nd his own summery of vnhvsidchemicel data of rice of (1966)
Juliano (1972) ~ttributed the wide ranges in values rerorted largely to the
inherent variobility of rice s#nd to the differences in ahalytiCPl techniques
used by different investigretors. Another reason for the wide varistion
in the cemnoesition revorted for each milling fraction is the difficulty
of milling equally rice semples that differ in grain hardness, size and

shepe and number cof cell levers of the rleurnne.
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T/RLE 17t PROXIMATS f'/LYSIS CF SCME SAPLES OF 10C/LLY PRODUCED RICE AND VILLI'MG
FRACTION.S (OF DRY BiSIS)

FRACTION Rl N R % ASH ML (pe/1003) ~~;;~~--—-—-—-
Pedly 87.8 - 88.4 7.6 = £.9 1.3 = 1.7 5.0 - 6.2 | 61.5-145.5 | h.3-20.2 376.0-529.0
White Rice | 85,6 - 87.8 7.5 = 10.0 C.6 = 0.9 0.3 - C.7 | 41.2-69.5 14,87, 2 156.8-291,7
Binlics 86.8 - 87.8 7.7 - 10.2 | 0.8 - 1.0 0.4 - 0.8 | H4.2-121.8 | 3.1-6.9 220.,0-314.7
Brown Rice | 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
Rice Bren 88.6 - 80.3 | 12.0 - 4.5 | 16.3 - 18.2 | 6.5 - 8.4 [p64.4-516.1 ) 8,9-30.2 862.0-942.0
Fusk 90.6 - 93.3 1.9 = 2.1 0.1 - .3 | 16.5 - 19.0 | 56.4-8k.2 | 29,0-33.1 149.3-153. 4

|
- §
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6. CONCIUSICNS AND ROCOM TNMDATIONS

It has been established by Asuming-Brempong (1989), thet Ghana
can only echieve a comparstive advantage in rice vroduction when a greter

emphasis is placed on the small farmer who has a lower cost/ output ratio.

From this report, it is evident thet the vost-harvest handling
practices cf the small farmers leaves much to be desired and it is a major
contributing factor to the poor nhysicel queality of locally rroduced rice.
There is an urgent need for a governmental rice policy in this country.

If this nolicy should focus on the smell farmer) as it is susrested should
bey then firstly, the farmers ought to be encouraged to form strong and
viable co-operstive associations. Innuts and technicel services could

be channelled through these grounings.

The critical nature and the ultimate effect on jquality of such
operations &s harvestings threshing and dryving ou?&%to he brought home
to the farmers through the extension services which needs strengthening
and the IDA esuthorities where avnlicrble. Mechanisation of harvesting
would pose serious nroblems 2c individual holdings were srall and in
many rlecess varieties sown ~nd cultivetion periods were not properly
synchronised., However; interested agencies like the Food Distribution
Copcration: Irrigetion Develorment Authority among others and individuals
could provide Mechanical threshings winnowing. end drving services to
the farmers for & fee. This rould definately go a very long way towards

the improvement of the quelityv of our rice.

In the past work by breeders of the crop has focused on the develop-
ment of high yielding, diseeses shnttering end lodring resistence.
Due to thc¢ poor rost-harvest hendling and the tpe of treatment the paddy
receives in the millsy there is the need to focus breeding work on the
development of creck-resistant strrins. It is worth noting thet such work

has already begun in some rice producing Third World countries with some

Success,.

From section 4.7, it could be noted slmost 211 the mill operstors
in the erers covered by this survey hed hed not no treining in the- art
of willing rice, This state of affeirs could very well.be the case in

whole country. The consequence of heving unskilled »ill aperstors is

o

& lct of "treil end error" in the milling process leeding to the produc-

tion of poor quelity rice.

There is slso the urgent need to encourage rill omerstors to form

groupings through which some technicael sills could be trensfered to

ther. This could bemin in the mejor rice nroducing aree and eventually

cover the whrle country.
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Stendrrds should be set for merketsble paddy and milled rice and
gradingz should be encoursred in 11 mills with grading rmechinery.
Accornenying this should be nrice differentisls for different grades of
milled rice. This cells for indencndont Rice Marketing Comnenies which
would offer competitive prices to producers ond weke the internel rice
merket rore c¢fficient. Existing rico morketing groups like the Greins
darehousing Co. Ltd. ond the Food Distribution Coporation should be
given crocter cutonomy to determine mrices ot which theyv buy from
producers. Thesc compenies should also be encourseed to seasnn their

rilled rice threcugh specified vmeriods of storege before marketing.

There is slso the need to ~onitor closely the locel rice industry
es agminst thoe velume of imported rice. As the quentity end quelity of
the local rice gredurlly improves, mercsured restrictions should be put

on amounts imported os #n incentive to the locel industry.

It is expectcd that as greeter esttention is vaid to the most-harvest

hrndling processes and merketing draw-backs, rice with high broken percen-

tages eond low quelity wvould find it difficult to sell on the market.

Rescerch sheould thercefore be carried intn effective wrys of utilizing

this sub-grade rice. Recipes for adnlts ss well es children need to be

developed in this regerd.

Rice brockens coudd clso play en irmortont role in the devzlopment

of weaning foods progrermes of the Food Resesrch Institute and the nstion

es a hole.,

Finelly it sheculd be nointod out thet plans are at frot in extending
this work to cover the entire country. It is hoped thet the results
thereafter chteined would provide ~dequete beckground infnrmation the

nation~l rice industry to enhence plenning for the future.
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Abrasive polisher:
(hitener)

Aspirction:

Astirator:

Binlids:

Bren Steblisation:

Brewer(Binlids):

Brckens:

Brewn Rice:

Carborundum:

Chelky grein:

Degree of
Polishing/Milling:

L1 -

8. GLO3SARY CF TERMS

A machine used to remove bren from brown rice,
using ebrrsive rsction between the kernol end

the emery stone.

4 process of cleaning by moving & lerse volume
of air through » thin lsyer of grain, to sepsrrte

perticles lighter in weight then the grein.
A machine used in espirestion.
See Brewer.

The mater covering of rice kernel after the husk is

removed.

Hest or other trestment given i~ rice bran to

stop deterioration of its nil.

Milled rice who sizes renge from ¥ to % of 2 full

grein.

Pieces of the rice kernel that sre less then 3/k4

the size of ~ full grein.

Rice grr-in obtrined after removel of the husk from
the paddy. Jlso celled unPolished rice or dehusked

rice,

An rrtificial sbrreive, whose hardness is about

2 - 3 tirmes thrt of emerys Chemicellyy it is
silicon carbide,

Grezin which h:s some nortion es opajue or milky

white in evwnesrrence.

It is on indicstion of the ~mount of bren removed

in the rilling »rocess.

Debusking A3helling:The process of removing husk from paddy during milling

Decstoner:

L mechine thal scpesc con Svowle Tvop grain.  Usuelly

]

used to severcte stones of the seme size as the grein.

Discoloured Greins: Rice greins hich have chenged to yellowish or

Drying:

Emery:

Engelberg Huller:

brownish or bleck colour during storege.

The process of reducing the meisture content in the

grein.

Neturelly sveilsble abresive material used in some

rice mills.

See Huller.
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Extreneous/Foreign: Materierls such as stones send, chaff, straw or

Matter

Friction Polisher/

Peerler:

Grading:

Hecd Rice
(4hole grrin):

Heed yield:

Hull (Husk):

Huller:

Husks

Immature Greins:

Kernel:

Milled Rice:

Milling
Recovery/Yield:

Moisture Content:

Pacdy:

Paddy Seperector:

Parboiled Rices

Peerler:

Peerlings

other seeds mixed with the peddy or rice.

Bquipment used tn mnlish brown rice using friction

between the rice greins.

The seperstion of broken rice grains from unbroken

rice £nd sencrrtion of breokens of different sizes.

Kernels of milled rice vhich ere 3/4 the size of

full greins or longer.

The emount of head rice obteined when paddy is milled

It is the totel rice rminus the hreckens.
Outer covering of the paddy grein.

Engelberg huller - '/idely used as a small cepacity
rice rill. Rewoves hoth husk end bren from peddy

in one operstion,
See Hull.
Paddy grains which are not fully developed: usually

green end thinner and lighter comnered to a fully

matured grein.
Edible vortion of peddy grein.

Rice obteined from paddy after the husk and brean

have been reroved,

tleight of milled or commercicl rice recovered from

from the originel paddy. Usuelly exnressed in percent

Amount of water in the grain. Ekpressed as o nercent

based on wet or dry matter.

Unhusked rice,

Mechine used to separste the mixture of peddy and

brown rice ohtained ofter shelling.

Rice ohtained from paddy that has been socked, steemed

end then dried.

See Friction polisher,

The process of removal of bren from brown rice. A
number of terms like scouring anc whitening are used

to refer to it.



Polishing:

Raw Rices
Rec Rice:

Scelping:

Sccuring:
Sheller:
Shelling:

Sifter;

Tempering:

White Belly:

Whitener:

‘/hitening:

- 43 -

The rcmovel of the bren perticles still sticking
on the surfece of the rice after pesrling. Very
often confused with and wrongly equated to nearling

or whitening.
Rice milled from paddy which hes not been parboiled,
Rice with any degree of redness.

Rough cleaning of peddly. Reroval of rost foreign

matter vrior to drying end storage.

See pearling.

Machine used to rerove husk from naddy.
See dehuskine,

Machine used for sieving irnrurities smaller or

larger then neddy grain.

Témporarilyhclding the paddy between drying periods.

It sllows the meisture content in the centre of the

grain to diffuse to the surfece and the rpisture to

get equealised throughout.

WYhite nortinns in the milled rice kernel. See

Chelky grein.
See fbresive melisher

See peerling.
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FaRiING ~ How long have you been & rice farmer?
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- vhat varictics of rice do Jou £row? eeeesesscsssssscassone
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- d%hat are the differcnces betvecn the varicties?
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- whore do you get your sceds fron?
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- 4t what tine (s) do you plant?
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- Wwhat other crops do you grow?
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- for epch cropi~ is it for cosh income only, mixed cash

inocome and home use or for home use only?
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HARVESTING
- fdow do you know the croy is ripe for harvestinh?
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- What is the optimum (best) harvesting time? No, of days

after sowing; weather conditions; soil conditions etc.)
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- What equipment do vou use in harvesting?
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- Do harvesting ecuipment sometimes get stuck in the so0il?

Yes/No \
- How many days is usually spent in harvesting a ripe field
(indicate size Of field, . ...uuevuneoinvenrrennenneenns
- Are the number of days spent in harvestirg longer than
expected?
Yea/No

- Any reasons for this?
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- Do you sometimes have to add paddy which is drier with
another for milling? Yes/MNo,

- Why?
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- Are there incidences of shattering (opening of the husks

for the seeds to drop out) at harvesting? Yes/No
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- What do you think causes this?
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~ Any incidences of lodging (plants falling on their sides) at

harvesting? Yes/No ‘

Cthers
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FIELD GURING (This is the dryin_ of the rice before threshing)

— Do you do this? Yes/No
- If so, Why do you do it?
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- How do you do it?
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- Is part or all of the harvest sold directly to creditors or middle-
men Yes/No

PART/A LL
- Is part of harvest given to the landlord?. Yes/No

Others
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THRESHING
Threshing involves separating the grain from panicles but not

removing the husk.
— Yhat are the methods used.
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- What problems do you face durdin:
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- Threshing (ke/hr)
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DRYING AFTER THF
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— Is this done?

- ¥hy?

Yes/No
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- What methods are used?

evs 0 0 ®e0cs s 0v0 e

ee v 00 evacecsooe
.0‘--0.010000-

a0 eosrsv00v 000

Others

e®Povseoevso e
o000 ve e v0vc e

- Do you save some of the

- Are these (seeds) set apart in different storage

containers?

- Bf yes,
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Yes/No
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- Are any special treatments given

what is the treatment?
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- COOPERATIVE SOCIETIES/ ASSOCIATIONS

.

seeds for the next planting
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season?

areas or

- Are you a member of any association or society for

millers?
- Name of such a group/s if yes

Yes/No

Yes/No
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rice growvers/
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- How long (yrs.) have you been 2 aamoer
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" hat benefits do you get for being & meaber of tre group/s?
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Any other information
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FINANCIAL SuUrPORT

What are your sources for financing your cperations?
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How is the support provided? Credit facilities etc.
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I'CHNI CAL SUPPUAT (Maiitenance, repairs,operations etc.)

- Do you have any problems of technical .cture?.
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~ Are you able to handle these vourself? ~ Yes/No

- If not, what local or eixternal agencies provide technical assistance
to your establishment?
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- Name the agency and indicate the type of assistance.
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- Is the assistance on regular cusis or it is requested for as and when

it is needed?
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- How often is such assistance provided?
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PERSONAL DATA (PERSCN IN CHAKGE)
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Any Special Skills or Professional QualificatioNieeeescessssacercs

® 90000000000 0O00 SN0 LO0 LS E PN LTI POPOI0S TSSO EPOeVEtBeE0OOLOESOC
T 00 00 2502000000000 00TV OO0 0T TEEETTLEPL0OLE IR ESL SRS CEITTOETSS

® €000 00 P90 000000080 00000 0E 0000000000800 000000 U000 CsEESOESOT SO O

PER SONNEL

No, of Employees: o 0 e e 5 o B B 0 g R 8

SErusture oF SPal T aiNEs oo ees 6085566695869 .6:6 668860 85558068 50085 505

.Q".'.Qll.'........l..ll.....‘...l‘....."l-.Oolil..laoooallbootll
® 2 9 06000 0000000000000 0L D0 00O 00008000 L00NPEISEessL0ONOSGLESIOE
® 0 6009060000000 0000000000000c0000sss000se0ssestsc0sosctsssssenccsnes e
® ¢ 005 000 00000 00000 TSP 0000 0P OEL O H B L0009 eSS0 TSSOV SELIS eSO

© 9000000000000 0T 00U CEP 0T 000 e 00000 E00 00 E e 00PeSsesOGSESOSOTS

(Indicate any special training for staff)



MILLS AND MTLLING

- Location of the Mill
— Name of Mill: siceesevicosnscccorsovasssssoasse
- Shareholders/owners(s) of mill
665 6 R 6 B 6 18 e L8 08 (00 e e el el
cecesesevescesscseresatarsnessoesesanereasenans
L I T I LT T
- Year of installation (4ge) of Mill .......-0n.-
- Source (country of origin)of equipment: ...,..-
e L e rr
— How easily do you obtaiii spi-
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- Have you done any major 2gUuipment replacement since
quzp
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_ Vihat is the installed capacity of the mill? ...
- At what capacity is the mill operating?........
- Thy is the mill not operating at 1005} capacity?
- Source(s) of paddy?
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- How reliable are the sources?

*Very reliable/fairly reliable/not reliable



Vchere is the paddy grown

*Sar. area as mill/elsewhere

Vihat clients use milled product for?
* Sale/consumption

- How do cliients get paaddy? #They are farmers/They buy i rom otler
sources.-

— How much éo you charge per unit eight of paddy?.....cc0.-
-~ Does milling go on all year round?cecesvoo Yes/No
- If not, when does milling take place?
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PRCCESS OF MILLING

Removal of foreign matter

- Do you clean the paddy before milling? Yes/No

- Vihat type of foreign matter is -xzoved?
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- How do you do the cleaning? .. .cecececvecesnscsssssoncncsascona
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What equipment are used for this cle=ninc operation?
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- Other lilling Steps

- Unit processes:-

pieces of equipment =nd machinery and what
each one does.

- Y hat happens to the rice husk?

¥ kept by miller/taken

P

axay by customers

- Vihat do you/customers use the husk for:
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-~ Vhat are the sofirces of power for your mill?
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--How mush rice have'you milled each year in the past years?
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e e e .

esescessssesen

© 90 006006000020 0000000000000060e0 0009005000080 0c080060°0000000c00c00800060F6

What is the persentage (%) yield eof milled of milled rice? ie how
milled rice do you get from 10kg of paady?
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- Is any form of grading of milled rice done? Yes/No
- Do @il customers want white »rice or some want ‘% not-sowhite?

R R T T T T

- What are the problems you usually encounter?

- Others:
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PARBOILING
- Bo you have any equipmeni £or parboiling? Yes/No

- If not, dc you have any plans <f purchasing one? Yes/No

Do you produce parboiled rice  Yes/Nc

%ho does the parboiling? Customers/Hiller

- Wihat procedure do you adopt in parboiling?

- How do you dry after parbeiling?
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Vhat is the milling yield of parboiled rice? ie. How many kgs.
of parboiled rice do you get from 10kg of paddy?
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How acceptable is parboiled rice on the market.
* very acceptable/fairly acceptable/not acceptable
Vihat is the market price of parboiled rice (compared to raw rice)
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How well does parboiled rice keg _compared to raw rice)

© 20005 €000 9000000 5000000000 0CT0 L0000 E0009 5000 LN LIEOCSSLEBEDVPSEOSS
© 9 50 00U 0000008000008 L 0000 P P EDE e E S e SO0 e TOT 0SSN GVISOLSOSELEDTIE

111

IR IO T
Are there any problems associated with pérboiling in pérticular?
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COOPERATIVE SUCIATIES/ASSCCIATIONS

- Are you a member of any association or socity for rice growers/

millers? Yes/No

- Name of such a group/s if yes
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- How long (yrs.) have you becn a member ..iececescsscsssesscscces

Y hat benefits do you get for being a member of the group/s?

R R R R R R R I R R N N R R R
90 900060V OPO TV O0 0000 0TSOV OTP0e0eS PSP EITEOOSELRLOEOIVIOIBOIVOESTOETTT
Any other inf ormation
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FIN.NCIAL SUPPORT

%What ar-e your sources for financing your operaticns?
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LU S s
How is the support provided? Credit facilities etc.
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TECHNICAL SUPPORT (Maintenance, repairs, operations ete.)

Do you have any problems of technicalvnéturc? cvssscsccas
- 4re you able to handle these yourself? Yes/No

- If not, what local or external agencies.provide technical
tance to your establishment?
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- Name the agency and indicate the type of assistance.
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- Is the assistance on regulat basis or it is requested for
when it is needed?
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- How of'ten is such assistance provide@?
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PERSONAL DaTi (PERSCN IN CHARGE)

Name:
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Ses:
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Marital Status:
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Educational Background: .ieeececesesscesccssescsscoctcnnssonnconss

q
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Occupations engaged in/special skills or Professional Qualification:
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No, 0f T“mployees:
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Structure of Staffingi..ceeececcecescecocsscsscscocrsrccscascesvosane
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(Indicate any special traiming for staff)
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From where is the paddy obtained?
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Quantity fdf paddy per trip.
Frequency cf trips.

Do you sell the paddy tc cthers? Yes/No

If yes, who are they and how reliable are they?
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V:hat treatment is given tc the paddy before storage?
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STOR: GE
“here is the paddy stored tefore milling?
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Are the different varieties stored separately? Yes/No
How long is this storage period (maximum and minimum times)

Vhat treatment is given tc the paddy in storage?
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Price of paddy: 1907 -
1988 -

1989 -

How and to whom is the milled rice sold?
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- How long is the milled rice kept before sale
(maximum and minimum times)
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Price of milled rice: 1987 -

1988

1989

Cost of milling paddy. 1988 -

19866

1989,

COCPERATIVE SOCIETIES/..SSGCL.TIONS

2 Are you a member of any associstion cr scciety for rice growers/
millers? Yes/No

- Name of such a group/s if yes
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- How long (yrs.) have you DEen 2 mMembeT . eueeseeeeeessononeonsens
- What benefits do you get for being a member of the group/s?
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Any other information
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FINANCI:L SUPPCRT

- What are you sources for financing your operations?
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How is the

e e 0 ces 02

support provided?

Credit facilities



