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SUMMARY

This study is a component of the project "improving the competitiveness and
marketability of locally produced rice in Ghana vis-a-vis imports of the commodity into
the country” implemented by the NRI in co-operation with some (GGhanaian research
institntions. The study assessed physical and qualitative losses in the post-production
system of rice, especially during harvesting, threshing, drying and storage, focusing o

the Northern, Upper East and Upper West Regions.

The study involved mformal interviews of individual farmers, farmer groups and woinen
involved in parboiling using a semi-structured questionnaire and direct observation of

harvesting, threshing, cleaning, drving, storage and parboiling.

The study showed that qualitative losses were more important than quantitative losses.
Important qualitative losses occurred during threshing, drying and parboiling. 1t is
concluded that reducing the quahtative losses that occur during threshing, dryig and

parboiling will make locally produced rice more competitive vis-a-vis imported rice.




1. INTRODUCTION

1.1. Background

1.1.1 The Natural Resources Instituie (NR1) in cooperation with some Ghanaian research
institutes (1.e. Food Research Institute, Crops Research Institute, Savannah Agricultural
Research Institute) implemented the project "Improving the competitiveness and
marketability of locally produced rice in Ghana vis-a-vis imports of the commodity into
the country." The main thrust of the project was an assessment of small-scale rice
production, processing and marketing as a forerunner to possible innovations to reduce
the current dependence on imported rice. For example, in 1996, rice imports into the
country were estimated at about 170,000 tonnes representing about 60% of marketed

supply of nice (Day et al. 1997).

1.1.2. 1t is generally acknowledged that. in Ghana, there is a lack of information on the
cffects of post-production operations such as harvcstingr. threshing, cleaming, drying.
storage, parboiling and milling on rice quality and the opportunities available for
improving the various operations (Manful and Andah, 1989; Day et al. 1997). The
project, therefore, consisted of various components which sought to provide the needed
information. The post-harvest practices component was expected to generale some
information on qualitative loss, especially during parboihng and milhmg. Another
component, post-production loss assessment, which is subject of this-report, addressed
both physical and qualitative losses in the rice post-production system, especially during
harvesting, threshing, drying and storage. The loss assessment component study was
closely related to the study of post-harvest practices and results from both components

were expected to complement each other.

1.2 Study objectives

1.2.1. The broad objective of the study was to examine the extent and causes of
quantitative and quahtative post-produciion loss of paddy/rice and the constrmits faced
by the vanous actors (farmers, processors etc.) ai the different stages ol the post

produchion system.




1,220 Specifically, the sindy @imed 1o

{(a) describe the methods of paddy/rice handling/processing at different stages of
3 ; g

the post-production system and identify the major actors involved at each stage;

(b) adentify. using rapid assessment methods. the canses and extent of loss for

each post-production operation;

(¢} describe the methods used or steps taken by the various actors {o minmise

losses: and

(d) adenitly ways i which the operations might be improved so as to reduce or

further minimisc losses.

1.3, Study methods

.31, The study was conducted in Northern, Upper East and Upper West Regions of
Ghana durmg two seven-day visits between December 1997 and ]:i.nn,lary 1998, It
mvolved: (1) mformal interviews of individual farmers, farmer groups and women
mvolved m parboiling using a semi-structured questionnaire, (Annex 1); (i) direct
(Annex 2) and, (v} haison with other researchers conducting mmﬁlcmcntury studies on

rice post-harvest practices in Ghana.

1320 Allinterviews were conducted in farmiers' fields or ai parboiling sites. Farmer
selection was not random. Due (o the time allocated to this study, only farmers who were
present at the time of the study team's visit to a village or farmers who could be reached
on thew farms within a 45-minute brisk walk from the village were mterviewed. Rice

growmg villages m a region were identified by front Time staff of the Ministry of

Agnculture. Villages to be visited were then selected at random.
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2. RICE PRODUCTION SYSTEM

2 1.1. The main rice varieties cultivated in the Northern, Upper East and Upper West

Regions and the production systems used by farmers have been described by Day et al..

1997. Briefly, both local (Orvza glaberrima) and introduced varieties (Oryza sativa) are

cultivated. Two main production systems are used; wngated system which can produce

two rice crops i a year and inland valley system which is ramnfed but water is retamed on

the field during the growing period. A third system, upland rice which 15 also ramted is

not practised in any of the thiee regions. Some of the important aspects of rice

production in the three regions are shown in Table 1. Rice farms i the Northern Region

are generally larger than those in the Upper East and Upper West Regions. However

vields of paddy are higher in Upper East and Upper West than in the Northern Region

(Table 1).

Table 1. Some aspects of vice production in Northern, Upper East and Upper West Regions of Ghana

Hegion

Production system
Yo tarmers (Yoares)

Frequency distribution of farm sizes

Yield/ha |
_{towne)

| Infand valley

91% (98%)

hmgated

Northern

1y LI
9% (2

Upper Bast

4 3007
(1(.1\1 5
i 2

29% (8

Upper West

1100% (100%)]

Seurce. Survey data

+ Oiher vanieties include Mandee, 1RS5, IR, GRI1E, GR19,Tux, Rock 3.

Main varieties gi‘own
Yo farmers
A ha | Afife | Local | Other * |
R | 45 [ W 45
I R T

Phailand, Dekuko and Abudjan

1997 (1996) ]
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3. RICE POST-PRODUCTION SYSTEM

3.1, Introduction

3.1 The post-production system in all the three regions included harvesting, threshing,
cleanng, drying, storage, parbotling and milhing. However, diving of raw paddy (not
parbotied) is not common i ihe Northern Region: none ol ithe fammers interviewed diied

raw paddy prior to storage.

31,2 The vole of men and women at the various stages of the rice post-production
system is shown in Figure 1. Generaily, men were the main operators at the harvesting,
threshing and storage stages. Cleamng (winnowing) and parbothng were carmed out by
women. Milling of small quantities of parboiled paddy for home consumption was by
women. he paddy was pounded manually in a deep wooden mortar wiih a stick and
then winnowed. Larger quantities of paddy are milled at small-capacity rice mills. These
mlls are operated by men. There were, however, minor inter-regional differences. For
example, i the Northern Region, men were the main operators at harvesting (82%) winle
in Upper West women were more important (07%). In Upper West, threshing was carried
ont by men (100%,) while in Northern and Upper Fasi Regions only 35% and 147

respectively of operators were men.

3.2. Harvesting

3.2.1. Both manual and mechamical harvesting were observed, though manual harvesiing
using sickle or kmife was more common.

4.2.2. Shght differences were observed m the tools used for harvesting and length of
straw left attached to pamcles during manual harvesung i the three regions (Table 7).
the Northern Region, a sickle is used to cut the nice plant close to the ground leaving o
long straw attached to the pamecles. In Upper West where farms are nsually small (< 2ha)
and harvesting 1s carried owt mainly by women, cutting of mdividual panicles with kiives
was more common. Beth sickle and knite are used wm the Upper East Region. However

the plant 1s cui at nud-section leaving a short straw attached to the pamcles,
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Figure 1. Gender roles in post-production operations
in Northern, Upper East and Upper West Regions of Ghana
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Table 2. Methods and tools for rice harvesting by farmers in Northern, Upper East

and Upper West Regions,

Region Combine Sickle
(Long straw)
Northern | 27.3 72T

Upper Bast .
Upper West | - -

Manual harvesting
Knife
(Pamcles only)

Knife/sickle
(Panicles only)
'q/,.;,)

100
33.3

323 Mechanical harvesting in the Northern Region s by seli-propelled combine

oo a

harvesters which combine harvesting, threshing and cleaning in a single operation. In

clean fields, harvesting with a combine produces clean paddy. However, if the field is

weedy, the paddy is mixed with weed seeds and other foreign matter and cleaning by

winnowing (Sec. 3.4) becomes necessary.

3.3, Threshing

3.3.1. Threshing is carnied out mainly on the farm. n the Upper West Region wheie

only panicles were harvested panicles were usually carried to the house and threshed.

332 Three methods of threshing were mentioned by farmers; hand threshing, animal

treading and tractor threshing. Threshing by animal treading and tractor threshing did not

appear to be common. ‘Tractor threshing was observed on only one farm n the Northerm

Region and only two farmers in the same region were famibiar with threshing with oxen.

The most important method of threshing was hand threshing,

3.3.3 Tractor threshing involved driving a tractor in circles over stalks piled on the

ground to separate the paddy from the straw. Threshing by ammal treading 15 silar 1o

tractor threshing except that oxen are used mstead of a tractor.

334 In hand threshing. rice stalks are piled on bare ground and beaten with siicks until

the paddy separates from the straw (Photo 1), In Upper East and Upper West where only

panicles or panicles on short straw are threshed, thieshing sticks were usually smaller and

shorter than i the Northern Region




3.4, Cleaning

3400 Cleaming is usually cammed owt soon aller threshing by winnowing 1 hreshed
paddy with broken pieces of straw and other impurities 15 made to fall freely from an
mchined container. As the paddy falls, the broken pieces of straw and other impurities
hghter than paddy are blown off by wind (Photo 2). Winnowing, however. does not
remove heavier impurities such as stones or simall lomps of soil picked from the threshing

floor.

3.5, Drving

351 Wath the exception of farmers af the Bontanga vwrigation scheme who occasionally
dry paddy after threshing, drying of paddy is not common m the Northern Region; paddy
15 usnally very dry at harvest (<12%). There are two possible reasons for the low
moisinre content at harvest. First. harvesting of paddy occurs during the harmattan when
rélntive humidities are very low, Second, due to shortage of labour or cash o hire labour

(Section 4.3.3). harvesting is usually delayed and the paddy is left in the field to over div.

3.5.2. The majority of farmers (>70%) in Upper East and Upper West sun-dred paddy
after threshing and cleaning. The paddy is spread out on the flat roofs typical of the two
regions, or on the floors of mside compound yards and stirred penodically wntl dry, it
was not possible to determine the moisture content of paddy at harvest w the Uipper Fast
and Upper West Regions during the survey of the two regions in January, h:.u*vesting was
wdicaies that the moisture content of paddy at the time of harvest is higher than paddy
the Northern Region. Though relative hunndities in the two regions are generally lower
than those in the Northern Region. the crop is not left in the field to ovey diyv. Paddy
fields and ficlds planted to other staples are small so harvesting of all crops 15 completed

within a relatively short time.

3.6. Storage
3600 Paddy s stored in sacks placed i rooms i all the three regions. Only a few
farmers (about 3%) stored paddy m a pile 1 a yoom or in traditional storage structures

such as kunichun oy mud sito. W appears most farmers prefer to store paddy i sacks
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placed in rooms becanse of security. These rooms, imlike traditional storage structures
can be locked up to prevent access by unauthorized persons. Storage in sacks also
enables the farmer to estimate s mcome at any tine sice paddy 1s usually sold by the
sackful. However, three farmers in the Upper East Region mentioned lack of protection

by 'spirits' as the maim reason {or not storing in tradibonal storage structures.

Case study: Why paddy is not stored in traditional storage structures,

Mr. Daniel Apuri Achazenga's rice farm is located in Zone F (Lateral 14) at the Tono
Irrigation Project near Navrongo, Upper East Region. He does not store paddy in a mud
stlo for reasons of security. While nobody will dare steal. say guinea corn stored in a
mud silo for fear of being punished by the 'spirits of the land', paddy may be stolen. This
is because paddy. not being an indigenous crop hike guinea corn, s not protected in siore

by the spirits of the land.

3.6.2. Storage pertods varied shghtly from region to region (Figure 2). Only abowt 109,
ol farmers w each of the three regons stored for less than two months. Over 60% of

farmers i Northern and Upper West Regions stored up to the beginming of the next

planting season when paddy was usually scarce and prices were high (5-6 months).

next vice harvest (6 months). Al farmers occasionally sold g sack of fwo of paddy when

thev needed cash.

3030 The mam storage pests of paddy mentioned by farmers in all three regions were
rodentis, weevils and moths, and tenmiies in decreasing order ol imporiance. No infested
paddy was observed duving the survey b from past observations, the weevids are mmnly
Sttophilus spp. and Riivzopertha dominica. The moths observed by farmers may be

mamnly Corcvra cephatoniea and Epliestia cauiella. Stiotroga cerealleiais also an
important pests but it s usually not observed by maost farmers because of it size,

especially when at vest
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Figure 2. Duration of paddy storage in Northern,
Upper East and Upper West Regions of Ghana
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3.6.4. Methods of rodent control used by farmers included keeping of cats, baiting with
rodenticides and regular burning of pieces of discarded lorry tyres. While the efficacy of
the first two methods 15 not wn doubi. the efficacy of the lasi method needs (o be assessed.
About 30% of all farmers (n=41) did not use any control measures agammnst rodents. Only
about 5% of all farmers used msecticides, Most farmers did not consider insect

infestation important to warrant control with insecticides.

3.7. Parbeiling

3.7.1. Paddy 1s parboiled before milling in all three regions. Parboiling involves soaking
of paddy i warm water for soime time (usually overmght), steaming and drying before
milhing. Parborhimg gelabimizes paddy and seals cracks thus reducing the proportion of

broken grans in the milled grain.

3.7.2. Slight variations in the process and quaniity of paddy parboiled were observed i
the three regions. in all regions, paddy 1s soaked overmight i water, steamed n the
moriing and then sun-dried. Sun-diying of paddy in the Northern Region 1s a one-stage
process. The paddy is exposed to sunlight all day. In the other two regions, sun-drymg 15
atwoe-stage process. Paddy is exposed to sunhght up (o about mud-day. The paddy is
piled up and covered. After about two or three hours, the paddy is spread ount agam to dry
tH sunset. inall three regions, the dried paddy 1s kept overmight and mﬁk‘:d the tolowing
day. Batch size for parbotling in the Northern Region ranged between ti',wo andd hive (SYO
kg) sacks. Balch sizes in the other two regions were generally smaller; ranging between

one-tenth to 3 sacks of paddy.

4. POST-PRODUCTION LOSSES

4.1. Introduction

4.1.1. The survey of post-production losses was carried out to determine the extent of
both quahtative and quantitative Josses at the various stages of the post-production system
with the end objective of helping farmiers o reduce losses. In this regard, individual

farmers and two [armer-groups were inderviewed, using a semi-stiuctived guestionnaire,




to identity farmers' opinion of level of losses, causes of loss or problems at the various
stages of the post-production system and methods used by tarmers to reduce losses

(Annex 1).

4.1.2. The formation gathered was supplemented with observations and assessment of
gquantitative and qualitative loss durning harvesting, threshing and drving, OQuantitative
loss of paddy during harvesting was based on an estimation of paddy lost per hectare as a
percentage of actual vield (Boxall, 1986). Oualitative loss during ihreshing and drying
was based on an assessinent of the extent of contanmination of paddy with stones, sand
and ammal droppings. Detatls of the two methods are given in Annex 2. A separate

study (Manful, 1998) deals in more detail with quahitative loss and 1s effect on the

nahty of rice resuliing from the existing rice post-production system.
q ) g g | | )

4.:2. Post-produciion system

4.2.1. Farmers' estimation of extent of losses at some of the important stages of the post-
production system are shown m Figures 3a - 3¢. Most farmers considered that physical
loss of paddy during threshimg, cleaning, drying and storage were low‘. There were,
however, slight regional vanations m farmer estimation of harvesting loss. While over
70% of farmers in Upper East and Upper West consideied that harvesiing loss was low,

about 30% and about 20% of farmers in the Northern Region estimated harvesting losses

as high and medium respectively (see Annexe 2 for definttions of lngh, mediim and low).

4.2.2. These variations in farmers' estimation of harvesting losses may be due to
dhitferences in tumehliness of harvesting, harvesting methods and tools ised in the different
regions. Harvestmg of paddy and other food crops 1s more timely i Upper Fast and
Upper West than n the Northern Region; crops have to be harvested early to avoid bush
hres which start earhor i the two regions than the Northern Region, Also harvesting of
pancies o pacles with only short straw attached with a knife as practised w the Uppes
East and Upper West Regions would seoim o canse hitle oi vo shaticing even d ihe crop
1s over dry while harvesting with a combine or sickle, especially ol ihe edee of the sickle

is bluni, could cause relatively more shattering,
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Figure 3a. Farmer estimation of losses in harvesting
in Northern, Upper East and Upper West Regions of Ghana
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Figure 3b. Farmer estimation of losses during threshing
in Northern, Upper East and Upper West Regions of Ghana
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Figure 3¢. Farmer estimation of losses in storage
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4.2.3 Farmers™ appreciation of qualitative loss i paddy was very low. Within limits,
gquality of paddy does not alfect the price of paddy; farm-gate price 1s the same, whatever
the quality (Day et al., 1997). OQuality, therefore, appeared to be of little importance to

farmers. Observations during this survey, however indicated that qualitative loss
~

occurred, especially during threshing, drying, parboihing and milling.

4.3, Harvesting

431, Results of assessment of harvesting losses carried ont during the survey in the
Northern Region using the quadrat samphing system (Annex 2) are indicated mn Table 3.
Harvesting losses were generally low. For example weight losses above 10% occurred
about once i every five measurements. About 60% of samples showed losses in the
range 1- 5% (Table 3). Tt should be noted, however, that under certam conditions, losses
could be agh. For example harvesting loss for the variety Mandee was igher (15%)
than for other introduced varieties ( Afife-3%;, Dekuku-7"%; Rock3-7%). Only two of the
10 fields sampled were combined. The combime used on one farm was old while the
other was new. Mean harvesting loss with the new combine was 2.7% (imecan for sickle -

3.9%). Mean loss with the old combine was 14.6%,.

Tabie 3. Frequency distribution of harvesting losses in Northern Region measured
during the survey

Yo Wt loss Loss class Yo samples
(N = 50)

<1% Very low ; 2

1-5% Low 58

6 - 10% Medium 22

1 -15% High 10

> 15% Very high 8

4.3.2. Part of the gramn lost ai harvest, especially panicles are usnally gleaned by women.
It was observed that usually between two and four bowls could be gleaned by a woman in
a dav from one or two rice fields. In one isolated case, a woman and hev daughier of

about 10 years pleaned about 16 bowls of paddy in a day from iwo acres of wnigated plot

6
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at Bontanga m the Northern Region. The farmer harvested 20 sacks (80kg/sack). The

woman and her daughter thus recovered about 2% of the obtained vield. Under normal

cireumstances gleaning may recover between 0.5% and 1% of the obtained yield. While

harvesting loss 1s obviously a loss to the individual farmer, gleaning of scattered grains

and pamicles reduces the impact of harvesting loss at the regional level,

4.3.3. The direct causes of harvesting loss observed during the survey were shattering

and imcomplete harvesting of panicles. Among the factors influencing shattering are

harvesting methods, rice variety and timelmess of harvesting (Anthony & Arboleda,

1987). Fanmers' opinion of causes of harvesting loss are presented in Table 4. Most

farmers in Upper East and Upper West Regions identified shattering as a major cause of
Pl £ g A

loss. Other farmers who did not mention shattering directly dentified factors such as

shortage of harvesters and lack of money to hire harvesters which delayed harvesting and

thus increased shattering (Table 4) as causes of loss.

Table 4, Farmers' opinion of main factors responsible for harvesting losses in
Novthern, Upper ast and Upper West Regions

% Farmers ranking factor the most important

Factoy Novthern /K ast Li/West

(n=22) (n=7) (n=12)

Shattering 27 86 58

Shortage of harvesters 20 i4 -

Lack of money to hire harvesters 23

Non-avarlability of efficient combine i4 -

harvesters

Rodenis and birds 9

Poor harvesting by hared labour 8

Fire 6 - -

None - 33
17




4.3.4. Incomplete harvesting of pamcles due i part 1o carelessness of harvesters, or
panicles that are not seen because they are covered by weeds and lodged plants that

cannol be picked by a combine, was also scen as an important factor causing loss,

4.3.5. Over 80% of farmers suggested that timely harvest could reduce harvesting loss to
a very low level. Farmers thought timely harvesting could be achieved through the

acguisition of more combines and granting of loans to farmers 1o hive harvesiers,

4.4, Threshing

4.4.0. Loss during threshing s both guantitative and quahitative. Ouantitative loss
consists mamly of scattered grains, grains irretrievably mixed with the soil of the
ihreshing floor and unseparated grains still attached to the straw. Qualitative foss resulis

mainly from contamination of paddy with soil and stones.

4.4.2, Oualitative loss was observed to be more important than quaniitative loss, A lot of
the scattered grains and grains left on the straw are usually recovered by women who
invade threshing floors as soon as threshing 1s completed. However stones and sand
pariicles picked from the poorly prepared threshing Hoors vemain i the paddy. 1t secins
probable that a lot of the simall stones and sand particles in local rice originate from the
threshing floor. In a study by Aderibgbe (1996) in Nigeria. absence of siones was the
second most preferred quality criteria in vice, Day et al. (1997) also ﬁmml ihat c(ms’l,uncrr;
in Ghana preferred imporied rice to local nice because imporied rice was usually sione-
free. 1t would seem, therefore, that if local rice is to compete favourably with imported

nee, then greater attention shounld be paid to quality control at thieshing,.

4.4.3. As observed by Day et al. (1997), 1t appears there 1s hittle mcentive for farmers to
improve post production praciices in order (o produce good quahiy paddy Therefore,
thongh over 80% of farmers interviewed were aware that by threshing on mats, tarpanhin
or well prepared floors stones i paddy could be reduced, they complained thai they did
nol have monev to buy mats oy tarpanhin. However it seems the real reason for not

threshing on mats o tarpanhins 1s the present lack of a clear mcentive for producing




quality paddy. Apart from a few threshing floors observed at two irrigation sites in Upper

Fast Region, very hittle was being done to improve threshing,

4.5. Cleaning

4.5.1. Cleaming of paddy by winnowing removes pieces of straw, unhilled grains and all
other impurities hehter than paddy. Cleaming, theretore, improves the quality of threshed
paddy, but to a limited extent only. Winnowing cannot remove impurities such as stones

and lnmps of soil picked from the threshing floor which are heavier than paddy.

4.5.2. Ouantitative loss durnng cleaning consisting ot small and parhially hilled grains
blown off with the chaff s usually low. The social cost of this loss is usually reduced

when women re-winnow the chafl to recover the grains lost to the tarmer.

4.6. Drying

4.0.1. Ouantitative and qualitative losses occur during drying of raw paddy n Upper East
and Upper West and parboiled paddy i all three regions. Ouantitative loss resulis from
consumption by domestic ammals and through spillage. Most drying {loors, especialiy
floors in the compound of houses are pitted so spilled grains can not be recovered easily.
Oualitative loss is due to contamination of the paddy with sotl, stones and droppings of
domestic amimals. Quahitative loss was observed to be more impnrt;un;lhnn physical loss

of paddy.

4.6.2. Almost all farmers and processors mterviewed agreed that drying on a smooth
clean floor, mats or tarpauhn could reduce both quaniitative and gualitative loss.
However, they complained that they had no money to mvest in the required

Improvenients.

4.7. Sierage
4.7.1. W was not possible to assess damage and loss dunng storage because paddy had
beenin store for only one or two months at the time of the survey, However, farmers

assessment of loss during the previous two seasons imdicated that losses in storage were
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generally low even in Upper East Region where paddy was sometimes stored for six

months o more.

4.7.2. About 90% of tarmers identified rodent attack as the main storage problem, though
the damage caused was low. Obviously the farmers were focusing only on physical loss
ol paddy. Quantitative loss due to contamination of stored paddy with rodent hair,

droppimgs and wrine 15 a poiential problemn that could become a veal problem i future.

4.7.3. The remaming 10% ol fanmers smd they had no problem m storage. Insect
imfestation did not appear to be a storage problem for the farmers. When paddy was
stored on the head. losses due to nfestation by Sitotroga cereallela and Sitophilus oryvzae
could be high (Forsvth, 1962). Since paddy is now threshed and stored at fow moisture
content (< 12%) in sacks. infestation by the two insects conld be expected 1o be low
Fic.}d studies will have to be conducted to see if msect mfestation of paddy s really not a

storage problem.

4.8. Parboiling

481 The study by Manful (1998) looks at parboiling i miore detal. Only o few
observations will be made here. Loss during parboiling 1s mainly qualitative though
some quantitative loss resulting from paddy left on drying floors or consumed by
domestic animals also occurs, The difference between the guahity of the darkish
parboiled rice of the Northern Region and the relatively white parboiled rice of Upper

FEast and Upper West gives an indication of the extent of qualitative loss,

4820 1twas observed during this study that methods of steeping, steaming and drving
differed from region to region. Among the factors affecting the quality of parboiled rice
are the quabity and  temperature of the steeping water, length of steeping, method of
steeping and drving ol the parbotled paddy (Ganboldy 1974) The ditterence i the
quality of parboiled rice from Northern and Upper Bast or Upper West Regions may be

due 1o some or all of these factors
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5. CONCLUSIONS AND RECOMMENDATIONS

5.1. Post-production system losses

S 11 Farmers' estimation of post-production losses and estimation of losses during the
present study indicated that physical losses of paddy within the post-production system
were generally low. Gleaning of vice fields and recovery of grans lefi on threshing floors

by women gleaners further reduced the guantity of paddy actually lost

5.1.2. Field observations durmg this study idicated that quantitative losses occurred
durmg harvesting, threshing, drying and storage of paddy. However, qualitative losses
due to contaminaiion with stones and sand particles and poor parboiling methods were
more important. Extensive quahtative losses occurred durmg threshing, drying and
parboiling. Unlortunately farmer perception of loss in quality was very low. This may be
due to the fact that there 1s very hitle incentive for producing quality paddy. Adinittedly,
there 1s some incentive for prodncing high quahity parboiled vice.

SEL Ms vecommended that frontline staff of the Ministry of Agricnlture (MOFA)
are trpined (o h@l)! IRCICAYE BWEILnoss ARGHE R T

importance of auality and its effect on prices. Awareness of the impertance of guality

will facilitate the adetion of re £

chE ek V oob 23mas e s i 1o ey ; Jrp— 4 "
IR TR SRTE S ST B OV OPCHaiions « “\L‘»

various stages of the post-production system by favineis. Tiadoo ey abue e il
offer higher prices for good quality rice. As far as possible, reconunendations for

" i : . see N Fay % . e PPy AT e £ g asn e Y = a "
P10 "“'\"Uh‘ it iiL CRPICHILIVE i :iii: ii'!g U TCETC INaieE o !v,u:::r:. 111 uid eyt

procedures.

o
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Harvesting
5.2 0 Reduction of physical loss of paddy during harvesting should ann at enhancing
timehmniess of harvesiing to prevent over drying leading to extensive shattering durimg

harvesting,

5.2.20 About 50% of farmers i the Nosthern Region and about 15% of those i Upper

East ydentified shortage of labourers for harvesting and lack of money to hire labourers o




combines as factors that delayved harvesting. A closer look at the problem indicated that
rice harvesting usually comcides with harvesting of staples such as maize, nmillet,
sorghum or yam (Figure 4). Since harvesting with a sickle or knife is a slow and tedious

operation that usually takes a lot of time, paddy is usually the last crop 1o be harvested.

5.2.3. lis recommended that in addition to MOFA assisting individual farmers and
farmer groups to obtain loans (o buy combine harvesters, small capacity (1 - 2
hectare per day) push-type veapers (e.g. Caams-IRRI 1.0m veaper) be intvoduced 1o
the Ghanaian market. Disirict Assemblies and Rural Banks could then assist
farmers with loans (0 buy them (o use on theiy own farms o hive them out io other
farmers. These two bodies are now expected to help develop agriculivre in their districts

or areas of operation,

Figuve 4. Harvesting periods of some crops in the Northern, Upper East and Upper

West Regions of Ghana,

CROP T VMoNTH
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5.3. Threshing and cleaning

531 The mam couse of quabity loss at the threshing stage of the post-production system
ts contamination of paddy with stones, sand and small lnmps of sol. Because these
contaminants are much heavier than paddy, they are not removed during cleaning by
winnowing. The objective of quality improvement should, therefore, be the prevention or
reduction in the extent of contamination with stones and sand. Threshing on a cemented
floor, tarpauhin or at least on a well beaten and compacted earth Hoor instead ol a rough
bare Hloor can eliminate or reduce the contanmunation, In the absence of the heavier
contaminants, cleaning by winnowing will be more effective since only chafl and other

inpurities hghter than paddy will need to be removed.

5.3.2. Wis recommended that farmers be encouraged 1o thresh on locally woven
mats or tarpaniins. At permanent production sites {e.g. Bontanga, Vea and Tone
irrigation sites), more permanent threshing floors (e.g. cemented floors) should be
constructed. Farmers could then be charged a simall fee foy thveshing on these

floors,

5.4. Drying

5.4.1. Raw or parborled paddy may be contaminated with stones, sand and droppings
during drying. Where the drying floor is pitted, paddy lodging m small depressions are
usually left in the pits after drying resulting in physical loss. [mpmvemént in drying

should, therefore, anm at reducimg contamimation and loss ol grains,

5.4.2. It is recommended that farmers and processors are advised 10 dry paddy on
mats, pve sheets or tarpaulin, Wheve there is a drying floor, if shounld always be in
good repair and should be swept clean of sand particles, small stones, ete. before

paddy is spread ont on i (o dry.

5.5. Storage
551 The majonty of farmers store paddy i sacks placed m rooms not buitlt purposely

for gramn storage. The mam pests are rodents, and to a very himted extent, msects.




Presently losses due to msects and rodents are estimated by fanmers to be very low.

However, losses may increase if production levels and storage periods increase.

5.5.2. Even with the present low loss levels, some farmers are using msect and rodent
control methods that are hazardous {eg mixing paddy with any nsecticide a farmer lays
hands on, baiting with phosphine tablets, burning discarded lorry tyres in confined areas

to repel rodentis, ele).

5.5.3. Itis recommended that farmers be encouraged to adopt recommend insect
and vodent control methods that are safe, effective and sustainable {eg. keeping of
ats, making stores less accessible to rodents, use of only recommended insecticides

e{c).

5.6. Parboiling
5.6.1. A great deal of quality loss occurs during parboiling. Each processor has her owi

‘recipe’ for producing high quality parboiled rice (eg. parbotler studied by Day et al.

1997), While some parboilers are able to produce relatively good quality rice most of the

time with their recipes’ (Bolga and Naviongo), others produce low quality parboiled rice
most of the time. There is, therefore, the need to examine all the operations wnvolved m
parboiling with a view to producing an appropriate 'recipe’ that produces high quality
parbotled rice at all times. For example, a 'recipe’ for steeping involves steeping paddy
for not more than five hours in water with temperature between 509 and 709C and pH

around 5.0 (Ganiboldi, 1974).

5.6.2. I is recommended that the suggestions {oy impraving paiboinng (Manlal

1998) should be studied and adopted iminediately.

5.7. Social implications ol change
5.7.1. The above recommendations seek to improve the nice post-production system
without displacing labour, especialty hived female labour. The recommendations will

also not reguive major changes i existng procedures,

'l:
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5.7.2 EBasy access to combines and the introduction of small capacity harvesters will
release more labour to harvest staple food crops and 1o make vam mounds. Suggested
changes in threshing, diving and parbothng are meant to make the main operators of these

stages more efficient.

5.7.3. Rice post-production in the three regions 1s a source ol employment for many rural
woinen. s, therefore, recommended that the social implications of the
introduction of labour saving equipment such as threshers and cleaners showld be
studied before they are introduced. in a study w Indonesia, Eyben (1984) warned that
rapid high-efficiency mechamzation of rice production conld cause "considerable human
suffering, especially i those places where off-farm rural employment opportunities are

rare".

5.8. “Fm'ther field studies
5.8 1 During the field trips of this study, fanmers gave ih()iimpl‘c:r:;mnn that they were
withing to improve their operations if they were assisted o do so. But wall farmers carry
mats, pve sheets or tarpanims to the field to thresh paddy on?. Wil purbdilers discard
their traditional ‘recipes’ for improved parboiling procedures?. There will be the need 1o
hold participatory meetmgs with fanmers, processors ete to discuss all reconumendations,

adapt thein where necessary and field test all agreed recommendations with ihe vavious

actors mvolved at the different stages of the rice post-production system.
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ANNEX 1

Questionnaire on rice post-production losses




RICE POSTHARVEST LOSS ASSESSMENT

&Y

; REGIONS . 1w sussesme ' District: .....................
- Date: ... Farmcode: .....................
o Famer: ... e s Village: ...
# [stimated farm size. ... acre  Location: ... .
Rice variety: ... Harvest: 1996: ... bags, 1997 ... bags

¥ A. HARVESTING
. 1. Gender roles: (a) Men > Women (b) Men = Women (c) Women = Men
# 2 How do farmers determine correct ime of harvest?

(a) Based on grain appearance
= (b)Based on grain hardness

(c) Based on time of planting
~  {d) Other
o
~ 3. Method of harvesting: (a) Manual (b) Mechanized

{(a) No problems
{(b) Problems due to the weather

4 (c) Problems due to shortage of labour

(d) Problems due to shortage of harvesters
- (e) Problems due to varieties

() Problems due to other factors
>~

5 Are farmers aware of harvesting losses?
(a) Aware (Yes) (No)
= (b)lfyes
(i) Loss due to harvesting method
- (i) Loss due to variety
(m) Loss due to ime of harvest
(iv) Loss due to other factors

= 4. Do farmers realize that they have harvesting problems

= (v) Farmer's estimate of loss
(vi) Farmer's method of/suggestion for loss reduction

B. THRESHING
— 1. Gender roles: (a) Men > Women (b) Men = Women
£ 2 Location of threshing

(a) On the field

= (b)Atthe village
' (c) Other
=

3 Method of threshing
(a) Beating on a log

i (b) Amimal treading

{c) Pedal thresher

— (d) Motonzed thiesher

= R

(e) Other

? Pile nume: RICEPHL. WK3 tindate
2

—susen

e
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{c) Women > Men
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Threshing (cont'd)
4. Are farmers aware of threshing losses?
(a) Aware (Yes) (No)
(b) i yes
(1) Loss due to threshing method
(1) Loss due to variety
(1) Loss due to other factors
() Farmer's estimate of loss
(v) Farmer's method of/suggestion ior loss reduction

C. CLEANING
1. Gender roles: (a) Men = Women (b) Men = Women
2. 1s paddy cleaned? (Yes) (Noj
3. Method of cleaning
(a) Winnowing
{b) Other

4. Are farmers aware of cleaning losses?

{a) Aware (Yes) (Noj

(b) If yes
(1) Loss due to cleamng method
(i) Loss due to vanety
(i) Loss due to other factors
(iv) Farmer's estimate of loss
(v) Farmer's method of/suggestion for loss reduction

D. DRYING
1. Gender roles:  (a) Men > Women (b)) Men = Women
2. Drying method

(a) Sun-drying

{b) Mechanised drying

{c) Other

3. Site of drying
(a) Concrete/compacted earth drying floor near house
{b) Near house on a mal
(c) By the roadside with/without mat
{d) Other

4. Are farmers aware of drying losses?

(a) Aware (Yes) (No)

{b) W yes
(1) Loss due to spiliage
(n) Loss due to chicken, sheep, goats, cattle
(m) Loss due to rewetting
(iv) Loss due to other factors
(v) Farmer's eshimale of loss
(vi) Farmer's method of/suggestion ior loss reduction

File name: RICEPHL WK3 Undate
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(c) Men < Women
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E. STORAGE
1. Gender roles: (a) Men > Women (b) Men = Women  (c¢) Women > Men
2. Form stored
) (a) On the head in bundles
®  (b) Threshed

3. Storage structure
= (a) Mud silo
(b) Pot / Kuntchui
. (c) Open sided structure
- {d) Other

4. Pest control
- (a) None

(b) Synthetic pesticide

- (c) Local material

(d) Integrated control
5. Storage period (planned / actual)
=  (a)< 2 months

(b) 3 - 4 months

= (€) 5 - 6 months
- (d) = 6 months

AN

# 4 Are farmers aware of storage losses?
(a) Aware (Yes) (No)
(b) if yes

k]

” (1) Loss due to varnety
, (W) Loss due to storage structure
p (i) Loss due to moulds, insects, rodents

(iv) Loss due to other factors
- (v) Farmer's estimate of loss
- (vi) Farmer's method of/suggestion for loss reduction
-
w F. PARBOILING
" 1. Gender roles: (a) Men > Women (b) Men = Women  (c) Women = Men
- 2. Method of parboiling: '
L] .
- (a) Soaking
7 (b)y Steaming
= (c) Drying
' (d) Quaniity of paddy/batch
@ 4. Are processors aware of losses?
#* (a) Aware (Yes) (No)
) (b) It yes
- (1) Loss due to method of soaking

(h) Loss due to method of steaming
& (i) Loss due to drying method
- (vv) Loss due to other factors
) (v) Farmer's estimale of loss
o (vi) Farmer's method of/suggestion for loss reduction
@  Filename: RICEPHL WK Uipdate 09 Jub-98
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RICE POSTHARVEST LOSS ASSESSMENT - Harvesting Data

Region: ................... District: .................... Date.................
Farmer: .....oooooveeee e Village: ..............cooven, Code ...
Estimated farm size: ........... .. acie Location: ...

LI L LI LA T LA L 1)

k!

Rice variety: ...

Harvest: 1996: ........ bags, 1997: ... bags

A, Losses

Quadrat No .*

10

No. of grains

No. of panicles

No. of grains

on panicles

* Size of quadrat = 0.34m x 0.32m (0.1088 m2)

B. Weight/1000 g

rains
—

No. of grains

Weight (gm)

C. Moistuie content

Reading

Mc

&1

RICE POSTHARVEST LOSS ASSESSMENT - Harvesting Data

Region: ............... District: . : Date........ .
FRITHET, .......o0mecmiisnss iissiimasinssss S —— Village: .......oou s vemssso Code .................
Estimated farm size: ... ... acre Location: ...

Rice variety: ... _ Harvest: 1996: .......bags, 1997: ......bags

A. Losses

Quadral No.

9’

10

No. of grains

No. of grains

on panicles

No. of panicles |

B. Weight/1000 grain=~

Fide piaime

Uindate

RICEPHL WK

9= Jul-8

INo_of grains - -' “ R
Readng | 1 2 | s 1 4
M ) |
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RICE POSTHARVEST LOSS ASSESSMENT - Threshing Data

Region: ... District: ... Date.... . .
Farmer: ... Village: ... Code .......
Estimated farm size: ... .. .. acre Location: .. ... ... ..
R LS T T— Harvest: 1996: .......bags;, 1997 ........... bag
A. LOSSES
Bundle No. 1 3 4 5
Wt of bundle
Wi of straw
after threshing
Wit of grain on straw
No. of grain on straw
B. Weight/1000 grains
No. of grains
Weight (am)
C. GRAIN CONTAMINATION
( Samplewt () No. of grains: . .
No. of damaged a s Kk . "
grains in each b P | 5 _ v
square of a grid ¢ h mo i s
d e ", q X -
e J 2 P
() Samplewt.: ............... () No. of grans: ................
No. of damaged e b k b no |
grains in each b | | 5 v
square of a gnd ¢ b m ; w
d £ " q X
¢ ] ¢ P
(i) Samplewt. () No. of grams: ...
No. of damaged zsr fl k ‘ t - "
grains i each h | R N Y
square of a and ¢ b " i I O
d N L n 9 X
e f 0 P ¥ N

File nami: RICEPHE WE Update
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RICE POSTHARVEST LOSS ASSESSMENT - Drying Data

Region ... Distnct. . Date.
FaIMIAE, ..o cnsssisiisnanions saims Village: ... Code .........
Estimated tarm size. ... ... acre Localion: ...

RICE VAIBI: . oo s Harvest: 1996: ... .bags, 1997 ... ... . bags

1. COMMODITY:

2. QUANTITY:

3. SUN-DRYING:

Raw/Paiboiled Paddy

Estimated/Measured: .

~..bags

(a) On concrete/compacted earih drying floor near house
{b) Near house on a mat

() By the roadside with/without mat

(d) Other

4, MOISTURE CONTENT
(a) Before drying:

(0 (i) (iii)
(b) After drying:
) () (W)
5. WEIGHT OF SAMPLE
(a) Before drying:
- o ) R
(b) After drying (with farmer's method):
M - S )y
6. WEIGHT LOSS
Due to.
(i) Spillage/Scattering
(i) Chicken, sheep, goats, cattle
(i) Other factors
7. GRAIN QUALITY
(a) Before drying:
(i) Sub-samplewt.: ... .. . (i) No of grans:
Stones, sand, a ) k | W
contaminated grain  |o . | . i
elc in paddy ¢ h " v w o
d e N q .
A | 4 .
(b} After drying:
(n) Sub-samplewt: () No. of grans: ...
Stones sand, ) j } i ~j v “
contaminated gran o ' | ' v ]
etc in paddy . h o m " W
d e " q X
: B L




RICE POSTHARVEST LOSS ASSESSMENT - Parboiling Data

District: ...
L2 R —

Region: .................
Processor ........................

1. INPUTS
(a). Rice variety: ...............
(b). Quantity processed/batch. ................... Batches/week

(c). Water used/batch ............ drums Cost/drum ...............

{(d). Firewood used/batch ............... bundles Cost/bundle .

2. STAGES OF PARBOILING
(a) Cleaning of paddy:

(b) Soaking/steeping:

(water fresh/used/mixed)

(C) Steammg:

{chy Drying:

(e) Milling:

(milled nice/bag paddy)

3. STORAGE

Source of supply: ..

Cost/bag ...............

(a) Storage perniod: Before parboiling ... . Aftermiling ...

34
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ANNEX 2

ESTIMATION OF POST-PRODUCTION LOSSES

t. Farmer estimation of guantitative loss
Farmers were asked to state the number of bags (or bowls) they took home and what they
estimated was left i the field afier harvesting or on the threshing floor alier threshing or

on the dryimg floor aficr drying.

The estimated loss was then expressed as a percentage of the obtained vield (Anthony &
Arboleda, 1987) (Table A2 1). The percentage loss was classified as very low, low,
mediuin, high and very lagh (Table A2.2). The classification made 1t easier to compare

farmer's estimation with researcher estimation.

Table A2.1 Examples of farmer estimation of harvesting losses

i.oss Obtained yield Loss as % of obtained yield

(calculated by researcher)

23 bags 7 ugainrﬁth 80 bags - 25-3%
5 bowls agminsl 3 bags - 4.2
I bag against 16 bags :\ 33
2 bowls agamsi 4 bags 1.2
I bag against 10 bags 100
6 bags against 46 bags 13.0
I bag aganst 5 bags 200

I bag = 40 bowls | bowl = 2. 5kg paddy (approx.)

Source: Survey data




Table A2.2 Classification of losses

Yo Loss

L.oss Class

%

1 - 5%
6 - 10%
s

> 15%

Very low
1 AW
Mediuin
High

Very high

Source: Classification based on survey data

2. Survey estimate of loss

2.V, Harvesting

Loss of paddy duving harvesting was estimated with the method described by Boxall

(1980),  Brelly, asquare won rod frame (0.34m x 0.34m, A ~ 0.12m2) was thrown at

random i harvested hields. Al paddy enclosed by the won frame were counted. Five

measurements were taken per field. Using the 1000 grain weight for the nice variety

harvested from the field, the loss of paddy per hectare was calculated. The loss was then

expressed as a percentage of the vield per hectare obtained by the farmer, Losses were

classified as before (Table A7

Distribution of harvesting losses measured on 10 farms are shown in Table A2 3.

Table A2.3 Distribution of harvesting losses on 10 farms in Northern Region

Yo loss Loss Class No. of measurements in class
- '*”*’*"T - R \/’Cl'y ll)\’\" . ' ]""“" -
-85 Low 29
6- 10 Medium i
[N I High 5
=15 Very high 4
Total 500
Source: Survey data - - ‘
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