IMPROVING THE COMPETITIVENESS AND
MARKETABILITY OF LOCALLY-PRODUCED
RICE IN GHANA

DEPARTMENT FOR INTERNATIONAL DEVELOPMENT
(DFID)

CROP POST HARVEST PROGRAMME

PROJECT R6688

3.1 - Post Harvest Practices - John T Manful, Lynda Hammond
June 1998

Collaborators:

Natural Resources Institute (NRI)
Food Research Institute (FRI)




CONTENTS

PAGE

1 Introduction

1.1 Background 1

1.2 Study objectives 1

1.3  Study area 2
2 Research methodology 4
3 Results 5

3.1 Social factors 5

3.2 Agronomic practices 5
3.2.1 Acreages &
3.2.2 Vaneties 6
3.2.3  Other crops 7
33  Harvesting 8
3.4  Threshing )

3.5 Paddy quality 10
3.5.1 Contamination with stones 10,
3.5.2 Varietal admixture 11
3.5.3 Mould damage 11
3.6  Parboiling 12
3.7 Milling 13
3.8 Storage and Marketing 14
39 Farmers’associations 15
4 Discussion 15
5 Conclusions and recommendations 16
References:

Appendices



L INTRODUCTION

1.1 Background

Rice is becoming an increasingly important staple in Ghana due to urbanisation,
increasing incomes and a growing preference for convenience foods. In 1996 the per
capita annual consumption was estimated at 19-20 kg. Although rice is one of the
four main cereals grown in Ghana, with an estimated total area under rice cultivation
as 100,000 ha (Ministry of Agriculture 1995), 1t only accounts for 8% of the total
cultivated area. Estimates of total annual production vary considerably, ranging from

80,000 to 200,000 tonnes (FAO).

In a recent study of Marketing of Rice in Ghana, Day (1997) observed that farm-gate
prices were consistent within any one area and that there was little incentive for
farmers to tmprove their practices as there was no price differential for better quality
local rice. Farmers did not experience any difficuity in selling all of their paddy

although in the markets local nice is often considered to be of inferior quality.

In the 1980s imported rice accounted for about one-third of total consumption. Half of
this was in the form of food aid (Timmins 1991) . However, with the advent of the
structural adjustment programme and the complete liberalisation of the market, rice
imports have increased steadily. In 1996 imports were estimated at about 170,000
tonnes. Currently more than 50% of the rice consumed is imported. Imported rice is

perceived to be of a higher quality and consequently commands a higher market price.

For the local rice industry to be able to survive, 1t has been suggested that it must be
able to compete with imported rice on the liberalised Ghanatan market. Quality issues
are therefore of fundamental importance to the future of the Ghanaian rice industry.
Since the quality of any processed product is limited by the quality of the raw
materials, it is important to look at the entire production chain to see where quality is

being compromised.
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1.2 ~ Study objectives

This study on the post production practices affecting quality is part of the second
phase of a DFID - funded project to investigate the factors responsible for the poor

marketability of locally produced rice in Ghana compared with imported rice.

The study examined the rice post production systems in northern Ghana with the aim

of:

identifying the practices which contribute to eventual low quality of the product.
assessing the quality of samples at various stages of the post production chain.

B identifying appropriate interventions needed for improvement of the system and
enhancing the quality of the product.

1.3 Study area

The study was carried out in the three leading rice growing regions of Ghana, Upper
West, Upper East and Northern Region. In 1995 the area under rice production in

these three regions was reported to be 58,800 ha, 59% of the total production area.

Upper West

In the Upper West Region, rice cultivation is almost entirely rainfed, crops are,
therefore, completely dependent on prevailing weather conditions and it is only
possible to produce one crop of rice a year. The Ministry of Food and Agriculture
(MOFA) has a Farmers’ Support Programme (The L.ow Risk Rice Project) in the
region through which the farmers are provided with land preparation services, seeds
and in certain cases, fertiliser. The cost of these inputs are recovered from the farmers
after the harvest. Technical Officers on these projects provide technical advice to the
farmers. The main survey areas in this region were around the towns of Wa, Jirapa

and Loggu.



Upper East

The main areas surveyed in the Upper East Region were around Navrongo and Tono.
In Navrongo, rainfed cultivation of rice is carried out in some surrounding vaileys
along the same lines as the MOFA support programme in the Upper West region

described above.

Tono 1s the Head Office of the Irrigation Company of the Upper Regions (ICOUR).
ICOUR was established to promote the production of food crops by small scale
farmers within organised and managed irrigation schemes. The company is funded by
the Ghana Government and is currently operating projects at Tono and Vea. About six
thousand families living on the periphery of the project are organised into committees
of 10 to 15 farmers each. The executives of these committees form the link between

the farmers and the company.

Over 2,400 ha. (6,000 acres) of irrigated land 1s available for cultivation at Tond.
Originally 927 ha. of the total area was allocated to rice cultivation while 1,500 ha
was under other crops, such as vegetables. Due to the dwindling amount of water in
the dam the area actually cultivated has decreased over the years. In the wet season of
1997, 400 ha was put under rice and during the dry season of the same year, this was

reduced to 300 ha.

ICOUR has large grain storage capacity consisting of an 8 unit silo with a batch
capacity of 200t per unit. At the time of the survey all silos were empty apart from a
few bags of milled rice. The company also has a Satake rice mill with a capacity of
1t/hr bought with a Japanese grant. In addition to the paddy levied from farmers the
company may purchase additional paddy from the farmers at the beginming of the
season. However the miil is currently under utilised due to lack of capital to purchase

paddy (Manful et al.1998).

Northern region.
In the Northern Region farmers from Naha, Gaa and Bontaiiga were interviewed. The

Naha (Tamale District) farmers were small farmers who cultivated rice in surrounding



lowland valleys which flood during the rainy season.

The Gaa (Gushiegu-Karaga District) provides the best opportunity for large scale rice
farming in the region. The large flood plains of streams are utilised for rice
cultivation during the rainy season. As the farms are larger, tractors and combine

harvesters are utilised in this area.

Bontanga (Tolon-Kumbungu District) is the site of an irrigated rice project of the
Ghana Irrigation Development Authority (GIDA) of MOFA. At Bontanga, the
Bontase river has been dammed to irrigate an area of 480 ha (1200 ac). About half of
this area, 240 ha (600 ac) is usually cropped with rice with the rest used for the

production of vegetables and other cereal crops.

Rice farming at Bontanga is at its peak during the dry season (February to June).
Between 450 and 600 farmers from 32 surrounding villages benefit from the project.
During the wet season (June to November), most local farmers prefer to cultivate their
traditional farms. During this time, GIDA reallocates plots on a temporary basis to
anyone wishing to farm there. This practice, though inevitable, 1s thought to have

hampered the development of the estate.

2 RESEARCH METHODOLOGY

Information was gathered by means of a formal questionnaire, pre-tested in the survey
areas and modified accordingly. Information about social factors and preharvest and
agronomic practices was collected in order to gain an insight into the scale and level

of sophistication of the farming process (see survey data at Appendix 1).

Rice samples were taken in the field at the following points in the production chain:
» Paddy taken directly from the panicles at harvest,

« Paddy sampled during the threshing process,

« Paddy which had been winnowed and, in some cases dried, and ready for sale or

processing.



Samples were also taken during processing operations as follows:
» Paddy after parboiling
e Milled rice direct from the mill

» Milled rice prior to marketing

The moisture content of each sample was taken using a Kett Moisture Metér. This
instrument measures moisture content in the range of 11.0 - 30.0%. Any field sample
with a moisture content higher than 14% was carefully shade dried to prevent

deterioration.

All paddy samples were visually examined for contamination with stones and weed
seeds and then dehusked by a double pass through a Satake (THU 34A) laboratory
Rubber Roll Dehusker. The brown rice was then examined for the presence of
Immature (green), chalky, mouldy and red grains. The brown rice samples were test
milled using a Satake (BSO8A) laboratory single pass friction mill. The degree of
whiteness was set to between ‘low’ and ‘medium’ on the equipment. The yield of both
brown and milled rice as well as the percentage broken grain was also determined.

In the case of milled rice samples, quality attributes including levels of brokens,

foreign matter, red rice and damaged grain were measured.

The milling and parboiling sectors of the rice processing chain in these regions were
examined under a separate technoeconomic survey (Manful et al, op.cit). Where

appropriate, additional data obtained from that survey has been utilised in this report.

8l RESULTS

3.1 Social factors

The majority of farmers in all regions were married men, over 30 years old, only two
women (widows) farmed in their own right. In the Upper West and Northern regions
few farmers had any formal education. In the Upper East most had received a formal

education.(Table ])



Table 1 Age, marital status and educafional status of farmers

Upper West (23) Upper East (14) Northern (26)

Age of farmers

<20 - - 4.0%
20-29 - 30.4% 20.0%
30-39 50% 21.7% 24.0%
40-49 21.4% 26.1% 28.0%
>50 28.6% 21.8% 24.0%
% married 857 870 100 -
Education -
Non formal 57.1% 22.7% 50.0%
 Islamic 14.3% 4.6% 15.4%
Primary 14.3% 31.8% 19.2%
Secondary 14.3% 22.7% 15.4%
| Tertiary - 18.2%

number surveyed is given in parentheses

3.2 Agronomic practices

Almost all the rice farmers interviewed relied on family members to carry out farming
activities throughout the year, calling on teams of casual labour at peak activity
periods such as weed control and harvesting times. On the irrigation schemes land
preparation and irrigation services are available and typical service charges are given
below. Many farmers, however, complained that there were often delays in the
provision of land preparation, due to the non-availability of equipment, resulting in
delayed planting.

ICOUR charges for 1997:'

Irrigation levy (for rice) - z100,000*/ ha.

Land preparation (Ploughing) - «120,000%/ ha.
(Harrowing) - z60,000%/ ha.
(Rotavating) - 180,000%/ ha.

' (% 1USS = 22100)



Table 2. Average Number of Full Time Employees Per Farm

Upper West Upper East Northern
Average 5.1 N 2.9 5.0 N
Range (1-12) (1-10) (1-18)

Planting times, as expected, varied slightly from region to region but were consistent
within regions. In areas where cultivation was rainfed, the planting time depended on
the state of flooding of the inland valleys where rice was cultivated. Most planting in
the Northern Region was carried out between mid June and early July while in the
Upper East Region, planting started in mid July through mid August. In the Upper
West Region, planting was done between June and July in most places. At the
irrigation:estates of Tono and Bontanga some farmers produced two crops a year,

planting in August/September and again in January/February.

Most farmers were aware that they should be using more fertiliser, herbicide ete but
could not afford the increased costs involved. On the Tono irrigation scheme the
average yield of rice was between 3.2 and 3.5 t/ha in 1996. This represents a
progressive decline from yields of 4.2 to 5.1 t/ha in 1990/91. The main reason given
for this situation was a marked reduction in the use of herbicides and fertiliser due to
high costs. The recommended fertiliser application rates per hectare were 7 x 50 kg
bags of compound fertiliser costing 280,000 and 4 x 50 kg bags of ammonia
fertiliser costing < 108,000.

Similarly at Bontanga the application of fertiliser used to be a requirement of the
project management, however its use has now virtually ceased, due to high costs, with

a resultant decline in yields.

3.2.1 Acreages
The number of acres cultivated by a farmer varied widely. The average holdings on
the 1rmgated projects at Tono and Bontanga were small (1.0 and 2.5 acres

respectively). On the open fields however the number of acres cultivated was much



higher tanging from 5 acres to as much as 300 acres for large scale fully mechanised
commercial seed growers.

3.2.2 Varieties

A wide range of varieties, both traditional and introduced, were cultivated in the three
regions (Table 3). The major varieties grown in the Northemn Region included GR 18
(Afife), GR 19, GR UG 7 and an unspecified TOX line which are all improved
varieties, bred in Ghana. In the Upper East Region IR 18, Abidjan, GR 18 (Afife),
GR 19, IR 442, TOX and an unspecified Thai variety were predominant. IR 8 and IR
5 were also grown by some farmers in the region. A few exotic varieties were being
tried by the agronomists at ICOUR for possible introduction to farmers in the near
future. In the Upper West Region, fewer varieties were grown and farmers were often
unaware of the variety, simply identifying it as “local” or “improved”.

While the improved varieties were early maturing, higher yielding and in most cases
shorter, the indigenous ones matured over longer periods and were considered to be
more drought and disease resistant and also competed better with weeds, though they
were reported to be more prone to lodging.

Table 3. Varieties of Rice Grown

Northern Upper West' Upper East -
Afife N Local ) Afife |
Farro 15 Improved IR 8 |
GR 19 IR 16 Abidjan I
Mandee Mandee Manbrano

Bontanga Indian TOX 3108

Adny Thailand

TOX 18447 TOX 442

Indonesia GR 18

Dekuku GR 19

GRUG 18 IR 442

GRUG 7 (IR5

[Local IR8

Ugaga BW

Kukpla




As shown in Table 4, farmers obtained their seeds from @ number of sources. On the
irigation estates a majority of the farmers obtained their seeds from either the IDA or
ICOUR. The Ministry of Food and Agriculture (MOFA) supplied seed, mainly GR
18 grown by selected seed growers, to farmers on their Low Risk Rice Projects. In ali

regions fellow farmers and local markets were reported to be an important source of

seed.

Table 4. Farmers’ Source of Seeds

Northern

Upper West

Upper East

Other farmers

GIDA

Ghana Seed Company
MOFA

Local market

MOFA

' Local market

Other farmers

GIDA

Other farmers
ICOUR.
Local market

MOFA

3.2.3 Other Crops

All the rice farmers surveyed cultivated other crops (Table 5). In all three regions rice
i1s considered to be a cash crop with 81%, 64% and 61% of the harvested rice being
sold in the Northern, Upper East and Upper West regions respectively. Other cash
crops included soybeans, cotton, groundnuts and vegetables. Maize, yam, sorghum,
millet and cowpeas were the major staples grown, though farmers aiso sold a

proportion of these crops.

Table 5. Other Crops Grown by Rice Farmers in order of Prominence

Northern Upper West Upper East
Maize Maize Maize
Yam Sorghum Groundnuts
Sorghum Yam Soybean
Cowpea Groundnuts Millet
Groundnuts, Millet Tomatoes
Cassava Cowpea Cowpea
— — _— SES—




[ Millet 7 ~ | Bambara beans Sorghum |
Soybean Cassava Okro
Onions Okro Pepper
Pepper Pepper
' Tomatoes Other legumes
Cotton
Okro.
3.3 Harvesting

Most farmers interviewed indicated that they considered a rice field mature when
panicles were brownish and drooping. The farmers also stated that once a field was
mature, arrangements were immediately made for harvesting, though labour was not
always available when required. However, it was observed that whilst this may be
true for the farmers on the Tono Irrigation Project, in most other areas the fields over

dried before harvesting,.

At the Bontanga irrigation sites it was possible in most cases for the fields to be
drained of water to facilitate harvesting. In cases where the fields were not properly
levelled prior to seeding , effective draining was impossible and farmers therefore had
to walk through muddy and swampy fields to do the harvesting. At the Tono site the
majority of the fields observed were not drained effectively, the stems of the plants
were still submerged in water during harvesting . In this region, the recorded moisture

contents at harvest ranged between 19 and 25.3% (Table 6).

On rainfed sites, the ficlds were left to dry naturally before harvesting was done. In
extreme cases where water collected in parts of a field for an unusually long time,
harvesting was carried out in swampy conditions. On the large out-field farms, soil
condition was said to be the main determining factor of time for harvesting. This was
because combines were used in harvesting and the soil must to be firm enough to
prevent the equipment from getting stuck in the field. However, the real time of

harvesting was determined by the availability of combines to a particular farmer,
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There 1s an acute shortage of combines (which are, in most cases, rented) in the area
and by the time most farms were harvested, they were over-dried, with all samples

recording moisture contents below 14%

Table 6. Moisture content at harvest (%m/m)

Northern Upper West Upper East
1227%  [11.73% . MF
(11.1-13.7) (10.0-15.7) (19-25.3)

Means and (ranges)

Most of the small scale farmers harvested their rice manually, this task was usually
carried out by women and children. The knife and the sickle were the main tools used.
While the sickle was the exclusive harvesting tool on small farms in the Northern
Region, the knife was preferred in the Upper West. In this region the rice was often
harvested pamcle by panicle as opposed to the cutting of an entire field as observed in
the other regions. In the Upper East Region, both knife and sickle were being used
side by side. A mechanical harvester of Japanese origin (Kubota) had been introduced
on the immgated field of the Northern Region and was reported to be gaining in
popularity, though availability was a problem. On the large scale open fields in the

Northemn Region, the use of combine harvesters was predominant (Table 7).

Table 7. Tools Used in Harvesting

| Region Combine Sickle Knife Kubota
Harvester Harvester
Upper West | - 143% | 85.7% -
Upper East 4.6% 59.0% 36.4% - I
Northern 22.2% 70.0% - 7.8%

The time taken to harvest a unit area of paddy depended on the type of equipment
used. With the combines, between 6 and 10 acres could be harvested in a day
depending on the age and condition of the equipment. The mechanical harvester

(Kubota), can harvest between 1 and 2 acres per day. The number of days spent iii

11



harvesting an acre manually varied considerably. Labour was provided mainly by
family members and casuals were engaged as a supplement when required. Depending
on the number of hands available, the time taken to harvest one acre was reported to

be from 1 to 7 days.

As aresult of the length of time spent in harvesting and the delayed harvesting times,
shattering and lodging were reported on most of the paddy fields. On the irrigated
fields and some other areas where harvesting had to be done in muddy conditions, the
farmers reported that leeches in the mud were a problem as they had no protective

footwear.

After harvesting, the women carried the paddy from the fields to the threshing site.
The headloads are extremely heavy, particularly when the paddy is wet and the

women may have to carry the load for up to 1km (see photographs at Appendix 2)

3.4  Threshing

Field curing was not carried out. In a few instances it was observed that the harvested
rice stalks were piled up in heaps prior to threshing. However this practice was due to
unavailability of labour or machinery rather than.as an ageing/maturation process.
Threshing was carried out manually on ail of the small farms. A mechanical thresher
had been introduced onto the irrigation site at Tono but was not popular due to cost,

erratic availability and reported slowness in operation.

On the irrigated estates of Tono and Bontanga, concrete threshing floors were
available. However, the number of such floors was very few and only in close
proximity to a very limited number of fields. The majority of farmers did not use
them, preferring to thresh at a site close to the crop to save time and effort. A few
farmers at Bontanga used tarpaulins but these were not popular due to the high

purchase cost

Manual threshing was mainly carried out by women, often helped by children. The

wonten reported that the task was very arduous and often caused arm and back pain.
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In the Northern and Upper East regions the rice stalks were spread on clay floors,
usually on the track near the fields and beaten with sticks until the paddy was
separated from the straw. These threshing floors were not specially prepared other
than being swept to remove loose dust and stones. In the Northern region threshing
areas were sometimes a shallow dug-out area to try to prevent scattering. In the
Upper West the crop was harvested by panicle. These were often transported to a firm
threshing floor, either a concrete base or a flat outcrop of natural rock.(see

photographs at Appendix 2).

After threshing, the paddy was winnowed by throwing the grains against the wind. In
some cases the winnowed paddy was sun dried before bagging. However it was more
usual for it to be bagged and transported to the farmer’s home either by head load,
bicycle or farm vehicles, where available. The paddy was then stored or further drnied
depending on the moisture content, which was judged by experience. Some farmers
reported that they had concrete floors at home for subsequent drying but the majority

again used clay floors.

Table 8. Threshing Methods Used by Farmers

Method Northern Upper East | Upper West
Combine 23.1% 4.5% - —-
Sticks on clay floor 46.2% 81.9% 35.7%

Sticks on tarpaulin 38% —— - ]
Tractor on clay floor 11.5% - -

Sticks on concrete floor | 15.4% 13.6% 21.4%

Sticks on rocky floor - - 42.9%

The main problems considered to be associated with threshing were the contamination
with stones and physical losses due to scattering on impact. This was confirmed by a
complimentary study on Post Production Losses (Ofosu and Boxall, 1998). In the
Northern region paddy breakage due to the mechanical action of combine harvesters

was considered to be a serious quality problem

13



35  Paddy quality

3.5.1 Contamination with stones and weed seeds

As expected, paddy taken straight from the panicles was not contaminaied with either
stones or weed seeds. Analysis of paddy sampled after threshing and before
parboiling or milling, showed that these were introduced during this first process. In
the Upper East and Upper West the number of stones in samples taken from paddy
ready for processing had increased from the levels found immediately after threshing.
This indicates that further contamination with stones may be occurring when the
paddy is dried at the farmers’ homes (Table 9). Overall levels of stone contamination
appeared to be lower in the Upper East, probably due to the care taken to use a stone
or cement threshing site. The level of stone contamination was shown to reduce in the
samples taken after parboiling, indicating that these are being removed either during
the washing or drying processes. Nevertheless most samples still contained some
stones at this stage which could potentially damage mills and affect consumer

acceptance of the milled rice.

As would be expected, the level of weed seeds was fairly constant in both samples 2
and 3. There seemed to be little overall variation between regions, the exceptionally
high figure of 14.45% weed sceds found in one sample in the Northern region was
from paddy which had been combine harvested. If this sample is excluded then the
mean percentage of weed seeds found in Sample 2 was 0.15% (range 0-0.78) showing
that contamination in all three areas is of a similar level, at less than 0.6%. As may be
expected, the quantity of weed seeds fell in Sample 4 as some were removed during

the paddy washing processes.

3.5.2 Varietal admixture

Contamination with red rice was variable. Almost all samples contained some red
rice, in some cases the levels were very low but other samples contained up to 25%

red grains, indicating that there 18 considerable mixing of varieties.

[mmnature grains were found.in almost all samples, at levels up to 13.7%. There did

14



not appear to be any regional variation. The parboiled samples showed a marked

reduction in the amount of immature grain present, these grains were obviously being

removed effectively by the parboiling processes. Very little chalky grain was found in

the samples.

3.5.3 Mould damaged grain

Almost all samples contained mouldy grain. In some cases up to 6.8% of the grains

were mouldy, again there did not appear to be any regional variation. The quantity of

mouldy grain found in all three samples was fairly consistent indicating that mould

growth had occurred in the field. However it should be noted that all samples were

taken within a few weeks of harvest, any subsequent deterioration due to storage was

not, therefore, detected.

Table 9 Quality of paddy

% stones Y weed Y redrice | % % chalky % mouldy
seeds immature | grain grain
grains
Sample 1 (from panicles) - o
| Upper West | 0 To 2.74 1.87 0.12 2.64
(0.23-5.62) | (0-6.48) (0-0.35) (0.91-5.01)
Upper East | 0 o 0.47 0 0.44 1.32
(0-1.88) (0-0.74) (0.54-2.7)
 Northern 0 0 1.95 0.71 0.25 332
region (0-8.22) {0-2.85) {0-0.92) (2.21-6.88)
Sample 2 (after threshing)
Upper West | 0.06 0.08 4.00 4.16 0 2.39
(0-0.29) (0-0.58) (1.1-12.9) | (0-10.54) | (0.36-5.64)
Upper East | 0.09 0.01 314 5.42 <0.01 .67
(0-0.36) (0-0.06) (0.77-10.2) | (3.6-7.51) | (0-0.01) (2.1-5.57)
Northern 0.68 1.01 2.84 2.82 0.02 248
region (0-2.47) (0-1445) [ (0.14-6.34) | (0.09-6.35) | (0-0.29) (0.91-4.67)
Sample 3 (before milling or parboiling))
Upper West | 0.24 0.04 317 3.76 0 128
(0.03-0.66) | (0-0.19) (0.69-9.19) | (0.16-13.7) (0.86-2.3)
Upper East | 0.44 0.01 92 429 0 2.12
| (0-1.81) (0-0.08) (0.96-21.7) | (0-13.75) (0.87-5.27)
Northern 0.35 0.1 10.27 2.28 0 1.41
region (0-0.64) (0-0.54) (0.26-25.6) | (0-7.18) (0-3.53)
Sample 4 (after parboiling)
Upper West | 0.08 0 1.86 0.25 0 1.2
(0-0.41) (0-10.94) | (0-0.67)0 (0.1-2.15)
Upper East | 0.11 0.01 339 0.59 0 2.19
(0-0.45) (0-0.07) (2.65-50) | (0-184) (0.83-4.71)
Northern 0.26 0.07 9.37 0.49 0 222
region (0.17-0.28) | (0.01-0.17) | (0.94-17.5) | (0.07-0.67) (0.54-4.14)

Mean and (range)

15



3.6 ° Parboiling

Parboiling is routinely carried out in the three northern regions. There arc slight
variations in the parboiling methods from each area, these are reported in the Techno
Economic study (Manful et al., op. cit.). Parboiled rice from the Upper East and
Upper West is of very good quality, being of a good colour and containing relatively
few brokens.

Readings taken with a Minolta Chromameter (Table 10) showed that rice from the
Upper West and Upper East had higher L* values, indicating whiteness. They also
had higher b* reading (yellow/blue axis) which may be indicative of better mulling.
Corresponding milling data is not available for these samples so correlations can not
be made. The increased a* value (redness) of rice from the Upper West is indicative

of the proportion of red grains found in the samples.

Tahle 10 Average chromameter readings of parboiled rice.

Region L* a* b*

Upper East 47.11 9.27 e
Upper West 42.37 10.22 o 15.07

Northern 30.88 9.83 11.24

3.7 Milling

Most rice produced in these areas is milled in small-scale steel hullers, which, in
general, are very poorly maintained. Millers cite stones in the grain as a major

problem as they cause damage to the mills.

As with parboiling, regional variations in milling techniques exist (Manful et al.,
op.cit.) which affect the quality of the milled rice. . However since milling is carried
out on a custom basis there is little incentive for millers to improve the quality of their

outturmn.
Due to the high temperatures and low humidity at harvest time paddy in all regions

tends to be overdried, the moisture content of paddy before parboiling was found to be

<11% in almost all cases. When these samples were test milled in the laboratory the

16



amount of broken grain produced was very high with almost all samples yielding
miore than 50% broken grain with many samples containing in excess of 80% brokens.
Samples with a slightly increased moisture content tended to produce less brokens on

milling. (Figure 1).

Figure 1. Moisture content and % brokens from paddy before parboiling.

Sample 3 before parboiling
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Paddy which had been parboiled and dried (sample 4) yielded significantly less
broken grain. Most samples contained less than 20% brokens (Figure 2). Samples
from the Upper West had a higher average brokens content (25.9%) than the other two
regions. The majority of samples of parboiled paddy from the Upper East produced
fewer broken grains, however insufficient samples were collected to undertake

statistical analysis.
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Figure 2 Moisture content and % brokens from paddy after parboiling
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3.8 Storage and Marketing

In a few isolated cases such as Gaa in the Northern Region and Loggu in the Upper
West Region, the farmers had a community depot where the paddy could be stored
until needed for sale. At Loggu, an ‘Inventory-Credit Scheme’ was operated by the
farmers in conjunction with Technoserve. Under this scheme, the farmers kept their
paddy in a warehouse after harvest and received an agreed percentage of the market
price of the paddy at harvest time. At the peak time, the paddy was sold, the advance
to the farmers as well as storage and service charges were deducted, and the balance

paid to the farmers.
Most farmers stored their paddy at home, either in traditional cribs, in bags or simply
heaped on floors in the farmers rooms. Although the storage conditions were far from

ideal, no infestation problems were reported.

The stored paddy was sold in batches as and when the farmers needed money. The
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storage periods varied according to farmers’ needs. Most farmers tried to keep their
paddy for between 4 10 6 months to coincide with the next planting season when
prices were high but usually had to sell a large proportion soon after harvest to meet
their debts. Paddy prices just like any other agricultural product, fluctuated during the
year. Prices were reported to be lowest just after the harvest in December and January

and highest in August and September, just before the next harvest.

The paddy was usually sold in the market of the nearest town to the farmer in the
Upper East and West Regions. In the Northern Region traders, mainly women went

to the farmers’ houses to buy the paddy which was transported to the markets for sale.

3.9 Farmers’ Associations

Farmers’ Associations have existed previously in all the three northern regions
surveyed. However, in some areas, the groups have collapsed due to their inability to
fulfil farmers” needs. At the Tono and Bontanga irrigation projects, the groups were
the main link between the farmers and the ICOUR and GIDA authorities who
distributed land allocations and preparation services through the associations. In some
cases extension training was also organised through the groups. In other areas groups
were organised to provide communal labour for critical operations such as land
preparation, planting, weed control, harvesting and threshing. The associations also

served as ameans of exchange and supply of planting material.

4. DISCUSSION

A number of constraints are evident in the rice production system in Ghana. Farmers

are faced with many problems from land preparation through to marketing

Land for rice cultivation is generally prepared by tractor-drawa iachinery. Very few
farmers in the north of the country have tractors of their own and as a result have to
rely on others for land preparation services. The fact that the farmers do not directly
control these machines often results in untimely planting and subsequent loss of yield

and quality. In many cases, the land is just ploughed and not harrowed to ensure a
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good plant stand.

The soils in northern Ghana are reported to be low in fertility and for optimum returns
from rice cultivation, some fertiliser application is necessary, particularly for the
introduced varieties. However, due to the high cost, very few farmers apply the
correct rate of fertiliser (if any) resulting in depressed yields. For the same reason,

other chemicals for weed and disease control are not applied

It is evident that a wide range of varieties is grown in northern Ghana. A significant
amount of the rice grown is of indigenous varieties which compete better with weeds,
but are low yielding, tall, prone to lodging and sometimes shattering. These varieties
do not respond to fertiliser application. Some of the indigenous varieties have also

become endemic in the soils resuiting in high levels of varietal admixture.

Harvesting and threshing are critical operations. The commonest method of rice
harvesting in northern Ghana is manual, with either the sickle or cutlass. This method
is laborious, slow and often results in the paddy being over-dried in the field before
harvest. The combine harvester is used on most of the large scale rice farms due to
their extensive nature. However, costs are often high and the machines are not always
available on time for the farmers to hire. Mechanised harvesting leads to a high

proportion of broken paddy and weed seeds.

Although slow and laborious, manual harvesting appears to have little adverse effect
on paddy quality. The main problem likely to result is the loss in quality due to over-

drying in the field and consequent cracks in the grain.

Threshing is a critical operation in the processing chain. Although the physical action
of beating the panicles with sticks may be expected to damage the grains this was not
found to be the case. Broken paddy grains were only found in the combine harvested
samples. For this reason parboilers will only used combine harvested grain as a last

resort (Manful 1998, op.cit.).
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The quality of paddy has a direct implication on subsequent processing operations.
Stones, immature grains, damaged grains, varietal admixtures and weed seeds all have
an adverse effect on processing yields and consumer acceptance of the product. For
this reason many countries set basic quality standards for paddy. For example the
Philippine standard for paddy rice stipulates the following maximum tolerance levels
at both ends of the grade spectrum:

Weed seeds immature kernels ‘damaged keruels red rice
Grade | None:  None 2% Trace
Grade 5 05% 10% 8% 4%

When compared to the quality of paddy recorded during this survey (Table 9) it is
apparent that much of the paddy produced in northern Ghana would not comply with

even the minimum quality standard required by major rice trading countries.

This study looked at rice harvesting and processing in the three northem regions, the
final product was, therefore, parboiled rice. It is evident that differences exist

between the parboiling and milling technologies used in each region and that these
have an effect on the quality of the milled rice. These differences have been examined
more closely in the technoeconomic survey. The hot, dry conditions at harvest time
mean that paddy is subjected to high temperatures during all drying stages and the
paddy tends to be naturally dried to below 11% moisture. This is known to cause.
internal cracking in the grain and leads to high breakage on milling, Parboiling
hardens the grain and repairs the internal cracks, milling breakage is therefore

reduced.

5. CONCLUSIONS AND RECOMMENDATIONS

* Seed distribution
The majority of the seed used by farmers is obtained through informal systems,
often being purchased from a local market or nei ghbouring farmer. Varietal
admixtures are high. In this survey almost every sample was found to contain red

rice; the presence of immature grains may also be an indicator of varietal
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‘admixture. Major rice producing countries recognise the importance of growing
pure varieties to ensure optimum processing quality and eventual consumer
acceptance. The introduction of an efficient seed production and distribution
system would ensure that farmers had access to good quality seed, the first critical

point in any agricultural system.

¢ Availability of inputs
Many farmers reported that they no longer use the correct amount of inputs
(fertiliser, weedkiller, fungicides etc) due to high costs which can not be met by
their meagre profits. Yields on the irrigation schemes are reported to be falling and
this survey has highlighted the presence of mouldy grain and weed seeds in the
paddy produced. If farmers are unable to use the correct inputs, yields will
continue to fall and quality is likely to be compromised. This will further reduce
profits and therefore make the purchase of agrochemicals even more difficult. The
introduction of a favourable credit scheme might encourage farmers to use the

correct chemicals to obtain a good yield and healthy crops.

# Threshing practices
The presence of stones in paddy causes damage to mills and if the stones are not
removed from milled rice consumer acceptance and price are likely to be affected.
Simple interventions in threshing practices could reduce the quantity of stones
introduced into the paddy. These could include the provision of tarpaulins, the use-
of threshing boxes, construction of suitably sited concrete aprons or better

preparation of clay threshing floors.

* Quality standards
At present Ghana does not have any quality standards for either paddy or milled
rice. There is therefore no incentive for the farmers or the millers to raise the
quality of their product. The introduction of suitable standards is likely to raise

quality awareness throughout the production chain, from farmer to market.

* Storage conditions / quality deterioration
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This survey was carried out within a few weeks of harvest. Any implications
which climate or storage may have on quality have not therefore been examined. Tt
1s recommended that a quality study should be carried out over a period of a

normal storage season to examine the effect of storage on paddy quality.

Parboiling and milling

Due to the high temperatures experienced in the Northern regions of Ghana, the
tradrtional parboiling technologies reduce the amount of broken grain in the milled
rice. Paddy produced in these regions would be unsuitable for direct milling

without prior parboiling.

Women in the Upper East produced parboiled rice of a better colour and with less
breakage than in the other two regions. Their technologies could be transferred to
the other regions to raise the quality of the locally parboiled rice. Since all
parboiling is carried out on a very small scale there may be opportunities to
introduce more sophisticated technologies to raise the level of production to 4

comnmercial scale.

Farmers’ groups

At present farmer’s groups exist in some areas, and in places where groups do not
¢xist, farmers should be encouraged to form them. These groups could then be
utilised as a vehicle to inform and train the farmers about agronomic practices and
the requirements of processors. Technical teams from internal institutions such as,
the Food Research Institute and SARI could act as facilitators in the transfer of
relevant improved technologies and monitor the adoption and effect of their

dissemination,

It is therefore recommended that funding be sought to address the constraints

identifted above. Sources of funding could be those donor agencies which have in the

past supported the cereal sector of the Ghanaian economy. Within the framework of
possible donor support, a GEDPRO (Ghana Enterprise Development Project)

involvement could be developed. The proposed project should be development
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oriented with the aim of improving the farming and post production practices which

affect the quality of rice in northern Ghana.

References

Day, G., Oldham, P., Acheampong, J., Opoku - Apan, A. and Langyntuo, A.,
(1997) Marketing of Rice in Ghana. NRI Project A0545 Project Report, 1957.

Manful, J. T., Langyntuo, A.,Hammond, L. and Coote, C. (1998) A Techno-
economic Evaluation of Rice Processing. NRI Project A0545 Project Report, 1998.

MOFA (1997) Agriculture in Ghana: facts and figures, Policy Planning Unit,

Monitoring and Evaluation Department, Ministry of Food and Agriculture, Accra

Ofosu, A and Boxall, R (1998) Post harvest losses. Report produced for the NRI
project ‘Jmproving competitiveness of jocally-produced rice in Ghana.” NRI Project

A0545 Project Report, 1998.
Timmins, W.H., Bickersteth, J.S. and Clarke, P.A. (1991) Report on a Rice

Processing Needs Assessment Study in West Afiica: Visit to Cote D’Ivoire, Ghana,
Nigeria and Sierra Leone. Nov-Dec 1991, NRI/ODA.

24



APPENDIX 1

FARMER SURVEY DATA



FARMERS SURVEY

Northern region:

Gusheign-Karaga District, Telon- Kumbungu District,

Indonesia

tasty/carly

Farmer ref. Agpe Marricd/ Education Other skills Full time Time in rice Varictics Reason for Source Planting time
single employces farming grown - choice ,
GAAO] 58 m Islanie Tailor 3 36 Afile Y+ Mat Adam Kaleem mid June
) Driver Farro 15
GAAD2 43 "l O level 2 18 GR 19 Yo Other farnmers mid Jung
Mandec Tall/wceds:
GAA/OO3 Gl m [slamic Driver 4 26 tarro 15 Qther farmers Late June
Afife Y+
| drought res
short
GAA/04 27 m nil 1 4 Afife Y+ Other farmers Early July
Mandee Tallweeds
Age Marricd/ Education Other skills Full time Time in rice Varictics grown | Reason for Souree Planting time
single cmployecs farming choice
RBO/A0I 67 m Adultlit Pastor 1 12 GR 19 tall R IDA mid June
Bible school B B Afife yield
307102 70+ m 5 10 Afif yicld/shoit DA July
Bontanga carly mat.
BO/103 45 m Iyems 5 Afife yicld/carly mid June
Mandce weeds
BO/104 30 n: 10 10 ADNY tall/early 1DA Jung and
) Afife yicld January
B3O/10S 40+ m Islamie 7 years miller 6 B 25 Mandee weeds 1DA June
Afife yicld but
' susceptible to
weeds L
BO/106 30+ m Tslamic 18 yeuars R 18 Mandee weeds Adam Kalecem Jung
} Afile yicld
BO/O0I 30 m Gth form Agric lech 3 Tox yield/early TDA late July
| officer 18447
Cert in agric Afife
" 30/002 3] m _ non formal i 17 Tox carly DA August
1 Afife yield but late
GR19
B30/003 19 m JSS Oyrs 4 3 GR19 carly other farmers mid July
Afife yicld
B30/004 58 m non formal 2 3 14 Afife DA July
years Indonesia carly
BO/O0S 42 m post primary 4 12 Afife yield/late other farmers late July
teacher training Dekuku




AK/Q01/2 2T W o level farm manager 18 including i 3 GRI18 Ghana secd late June
; for A Kaleem manager GRUGT yield (2.5 Vac) company
irrigation machinery
projeck opetator and
farm hands
NYA/NQ] 40+ m weaver, basket 20+ Mandee Good for water Saves own seed Watches to scc
making logged sail, when SARI
good yield & 4 plant their plots
| taste !
J Fare 15 High starch,
likes wet but not
0 watcrlogged soil
Nasia Rige Co 7 B 25 GR18 yields more, MOEFA June =]
L. heavier
GR1Y carly, slender -
TML F10 40+ m B 3 i 20 Afife (GR18) higher yielding | TDA Taly
B Local Market
T™ML 1 20+ m 10 primary facilitator NFT 2 7 Afife high yicld market late Junc
Local
TMLEF 12 30+ m 10 (family) no 20+ Laeal carlicr market late Junc
o casuals Afife higher yicld
TML i3 30+ m 4 10 GR18 higher yield market carly june
Local carlicr
TML 01 40+ n up to primary 2 B i5 Afife (tall type) | nice taste, no Golinga follows SARI
lodging, lcss Irrigation
_ t_ shattering keeps own !
1 vML Fo2 27 m middle school fisherman 6 Ugaga very tall, fairly Golinga May
good yicld, imigation
weed resistant keeps own
'II ! high yield, i
Alife susceptible 1o
e weeds
T™I.F 03 30 m 15 Mandece fairly good keeps owil - follows SAR]
yield, nice taste,
B Afife good yickd ;
TML 04 20+ ' m R B s Afife good for keeps own June |
watcrlogged s
sites. late
Kpukyila carly
L= k-




" Crops grown Yo solil Indicator for Best conditions | Tools used Problems Acreage Time/acre Shattering Reason j
harvest time for harvest
GAA00! Maize 0 Panicle colour Firm soil Combine Can get stuck 40 10 acres/day Y Too dry
Yam 0 ) ‘
Sorghum 0
Rice 97 i
GAAND2 Yom 60 Pariicle colour Malturity and Combine Combines old 60 6 acres/day Y Too dry )
Soyz bean 100 Dry stalks soil condition and stow
Maize 80
Rice 100
GANADO3 Maize 0 panicle cofour Soil condilions Combine Breakdowns 25 8-9 acres/day b7 Too dry
Rice 80 .
GAAODA Maize 57 Panicle browns | Soil conditions Sickle i3 I week/acre v 2 Too dry becausc
Rice 38 and droops (harvesting soil was muddy
alonc) al optimum lime
BO/OL Tomatocs 90 browning of soil coudition sickle 1 Iday ¥ over drying
Cow pea 60 panicles
Rice 60 _ B
BO/102 Maize 0 browning of maturity sickle 10 1 day y lack of watcr
Sorg & mil 0 panicles over bearing
Soya bean 100
Rige 90 - 1 B i
BO/M03 Cow pea 20 browning of maturity sickle o 4 1day 1 -
cotton 100 panicles
Groundnut 80
Maize 0
Sorghum 0
Rice 83
BO/ 104 Sorghum 0 drooping of maturity sicklc |7 I day ¥ over drying,
Yam 0 panicles
Maize 0 |
Rice 80 L
130/105 Maize ground 50 drying of malturity sickle 10 1.4 days y over drying
nut 100 panicles because of kack
sorghum 50 of labour
oW pea 50 |
cotton 100
Rige 83
30/106 Maize 66 browning and maturity sickle 20 [.5 days y over drying
ground nut 100 drying of
sorghum 50 panicles
cow pea 80
rice 90 | | i
ROO0I Okro 95 drying of " soil condition mechanical ) 1.5 T day n
Onion 97 panicles ] harvester fsickle
Muize 75
Rice 90 | |l ]




130/002 Maize 100 browning of soil condition sickle s 1 day n
Vegetlables 100 panicles Kubota »
Rice 100
BO/003 Cowpea 80 Drying and Maturity sickle cquipment gets | 2 0.5 day n i ’T
| Groundnut 90 yellowing of Kubota stuck in soil '
Maize 0 lcaves
R Rice 70 )
RBO/Q04 Groundnut 100 Browning asnd Malurity sicKie 3 1.5 days n
Vegetables 90 drooping of
Maize 0 panicles
Sorg&mil 100
Rice 100
- BO/00S Maize 0 90% ycllowing Maturity and Kubota 1.2 1 day n
Soyabem 66 of panicles soil condilions sickle
Rice 90 A
AK/O01/2 Maire 100 Browning of Firm soil Combine Machinery gets | 300 22 acres perday | ¥ if too dry ==
Rice 100 panicles condilions harvester stuck {3 combines)
Kubota
NYA/OL Yam 40 Browning of Nov/Dee sickle 3 days (5 ¥y ovecrdrying
maize 0 leaves peoplc)
millct 0
sorghum 0
cassava 0 '
rice 60
Nasia rice 100 firm soil combines Machincry gets 100 acres 1weck | ¥ late harvesting i
conditions stuck
TML 10 maize 0 ycllowing of malurily sickle i 2 acres 4 days y over drying
yam 50 leaves and
cassava 10 panicles
_ rice 90
B e 10 browning of malurity sickle | acre 2-6days ¥ over drying,
colton 90 paniclcs harvesting on
rice 80 drying of stems hot aftemoons
" TMILA2 groundnuts 100 browning of maturily sickle 2acrcs 5 days y overdrying
rice 60 panicles 1
TML 13 maize 0 browniag of maturily sickle 2 acres S days ¥ Jate harvesting
yam 80 paniclcs
pepper 50
. ¥ vice 80
T TMIL. FOI Yam 50 browning of November sickle 4 days prer acre n
maize 0 ficld 4peophe
sorghum 0
millet 50
casgsuva 0
| — Rice 40 )




- TML 02 Maize [} browning of November " sickle 2 acres | weck 5 too much
groundnuls 80 leaves bending people drying, late
cowpea 20 down of harvesting
cassava 0 panicles
rice 70

TMIL. FO3 Yam 50 bending of December sickie slow 1o reduce 10 people/ 3 delay in-harvest,
maize 0 panicles, drying shattering acres/ 10 days overdrying
sorghum 4] of leaves
cassava 0
millet 0
rice 60

TML 104 maize 0 browning of Nov B sickle slow 1o reduce. 4 people 3 days overdrying
yam 50 field, bending of shattering 1 acre locusts
sorghum 0 parnicles
cowpea 0
cassava 20
millet 0 .
rice 60 (20 lor sced) 1




= 1.odging Ficld curing, Crop given 1o Where stored Storage time How threshed Threshing Dried after Where sold Maximum
creditors or problems threshing, price
. landlord
GANAOL N N ) C TIFAD depot 4 Combine N Nosia/ Yamale | September
B L1bag/acre | market
GAAIQO2 N N L Home 6 Combinc N - Customcrs come | June
1o houst 3
GAADD3 N N C Home / market 6 Combine N - Customers come | Mar-June
L slalls to housc
— ibug/Sacre . ‘
GAA/D4 ~ Y B Ilome 6 "Tractor Not efficient N Costomers come | May-June
In heaps on to house
farm antil
harvest
complele .
BO/101 y n c Home 6 sticks o1 clay spiflage on floor ot home | CusIOMErs come June Juty
Lf B floor pilfering to house or farm
130/102 ¥ n a DA farm house | 4 sticks or clay spillage cement floor at customers come
- floor pilfering project site 1o house
| BO/103 y over bearing n T cribs at home | 6 sticks on scallering coment at home | customers comc June
- tarpaulin _ 1o housc
RO/ 104 y n - Behind houscin | sticks on clay spiilage customers come | June
cribs floor 10 house
BO/N0S ¥ ™ - pourcd mto ] sticks on clay cost ol iabour customers come | June
cribs floor 1o hous
finmigated R
RO/106 y heavy panicks | ¥ threshers not = In cribs or in 6 \ractor on clay ) ) customers come | Juné =]
ready room on floor floor to hovse
) ‘Tamale markel
nO/A0I i n ) - sacks in house 6 sticks on clay improper customers come | April May
floor threshing to honsc
) - scattering
130/002 n donc only when bags in house 4 combine il combine B customers come | May onwards
Tabour/ available sometincs to house
machinery sticks on clay breaks paddy
unavailable for floor
threshing.
Panicles piled in
heaps _
RO/MO03 y n bags m house 3 B sticks on clay scatlering B custorners come | April
floor pitfering to house
BO/004 ¥ ¥ sacks in house 5 sticks on clay spillage sun dricd on cuslomers con
waler logging In leaps on floor pilfering concrele floor. 10 housc
farm to further 1Yone o ensure
J L dry panicles _J__ . gernmination




3O/O05 y 1l over dried n bags in housc 7 slicks on clay stones n custemers come | Auvg/Sept
floor losses through to house
impropet
threshing
spitlage .
AK/001/2 y too much n bags in Ghana 7 combine y ifnol dry At sced Tune
nitrogen sced company cnough. Sun company
warchouse dried on
tarpauling
NYA/F01 y n - bags in room 5 sticks on clay lack of dry n customers come | May June
floor floors for to house
threshing
lack of tarpaulin
) loss of paddy
“Nasia y n locat chicef silos 3 conibine grain breakage n ) wsed in mill n/a
paddy is clcaned
and treatcd with
checmicals
TML, 10 y wind n | sacks at home 5-6 sticks on clay tedious n Tamale and planting time
fleor scattering Nyankpala
markets and
traders come to
home sell by
bowl
TMLIIT y n stores in barn 6-7 sticks on clay tedious n Tamale and May June
Noor, prepares a | itching Nyankpala
pit (shallow occasional warkets sclls in
cxeavation) losses bags and bowls
T™MLI12Z ¥y m o in bamm at home | 6-7 beating on floor | tedious y B Tamale August- scpt
with sticks, itching may have
shatlow losses through picked up
excavation scatlering moisture from
7 soil - sundried
~ in compound
TML 13 y n | C{sometimes) inbam athome | 3 moiiths Shallow pat ledious n Nyankpala and planting time
beat with sticks itching Tamale markets
i scattering
CTMILG1 n n in cibs 4 months beaten with o n customers come | Nov (harvest)
sticks to housce
TM™i. 02 ¥ Ugaga n poured into 3-4 months beaten with n from house and | May June
cribs slicks on Tamale market
B _ prepared floors . R
T™ML. 03 y n | poured into up to 6 beating with 1 customers come | may june
|‘ cribs sticks to housc
TML.04 y u ¢ in cribs 4 months beaten with B n Tamale May June
sticks




Time in an Benefits Major problems
associztion
{years)
GAAD! [ T.and preparation Low market price High Inpul cost Labour costs Bush fires
Inputs
GAA/02 Water control Input costs Labour costs Bird3 -
Availability of combings Bush fircs
GAAD3 6 Inpuls Input costs Labour costs Birds
GAAQ04 Input costs Birds Weeds
BO/101 12 Inputs Land pruparation Financial lnputs Labour Birds Land preparation i
3G/102 Lack of rain Lack of technical know-how .abour cosls Input costs
130/103 . Tnputs Birds {Only has bike to transport) ]
BO/104 Land preparation Inputs Birds (Only bike for transpori)
BO/10S 15 land aquisilion and preparation Input costs .and preparation machinery
RO/106 Land preparation lnput costs Labour costs
130/001 4 - financial assistance in cMLrgency Tertilizer cost Weed control Labour cost/availability
BOAO02 Input cost Rodents Birds | abour cost/availabilily
BOAO3 } N ) Tnput costs 1.abour cost Birds in dry season Rodents
BO/04 Lack of machinery Labour costs Dirds Rodents
BO/003 ] cxtension iraining  Input supply Cost of inputs B .
AK/001/2 yes - no details | input supply X e
NYA/FF 01 T.ack of finance, input supplics
Nasia birds, cash [low
TMILI10 i Land preparation, machinery ditficult to obtain, fertilizer and weedkiller- CXPCNSivV
T™IL 11 = Dclay in obtaining tractor services for land prep, weeds (weedkiller cxpensive), bu
T™ML1Z j weed control, planting tedious, land preparation difficult, birds, bush fircs
TML 13 ) secding a problem - Jand uneven alter ploughing, weed control, fertilizer costs, bir
TMI. 01 nputs, lack of finance, birds
TML 02 5 R weeds, finance, locusts
TM™I. 03 = B finance, lzck of improved seeds, birds, lack of inputs.
T™MI, 04 B Tack of finance, inputs, land preparation,weeds o




FARMERS SURVEY

Upper Eastern region

Educati;m

in agric

grows 442

Ape Marricd/ Otherskills | Fall time Time in rice Varietics Reason for Source Planting time:
single cmployees farming grown choice !
50 m Islarnie school -_ 3 21 Tox tall/early DA Mid July
| Alfife yicld other farmers
30 5 I ] Tox tolerant other farmers August
IR8 discasc prone
— 153 m 3 9 Abidjan tolerant/yicld other farmers August
442 prone to discase
- 20 m (femake) $8 graduate 2 4 Abidjan carly ICOUR late July
25 m {female) 2 7 Manbranco yicld ICOUR August
24 m 888 4 4 Tox other farmers August and
3108 February
e 30 (female) 3 ) 12 Abidjan ICOUR LZarly August
Tox yicld/ no
. shattering
30 m (femzle) Oyears primary 2 12 Tox other Farmers July
25 5 5 yecars primary 2 5 Tox yicld Navrongo Farly August
i Thai (previous markel and December
years)
28 m (lfemale) 8 years primary 2 R 6 Abidjan ICOUR Auvgust
IR®
4 o B New varieties Highest yiclding
27 m 4 7 Tox yicld/late ICOUR late June
442
Nuv/FQl 42 m OND Agric.” 1 8 GR18 Affe Higher yield Other farmers carly Feb and
development Abidjan Longer grain carly July
and matures
carlier
T Nav/:0z 39 m (female) rolevel 1 il - GR 18 higher yield MOFA late July
| receptionist GRI19 taller
longer grain
higher market
demand
Nav/FQ3 46 I 0 level 20+ GRI8 MOFA Farly July
Thailand IHigher market Other farmers —
demand
Yiclds are
| coimparable B
Nav/['04 5 m 1Q years Tractor operater | 3 24 T GRI8 Taller high MOFA tate July
primary IR442 yiclding
Sccondary cert No longer




Nav/F05 50 m o level fformer 1 10 Gri% taller MOFA July
storckeeper at Thaiatnd’ Other farmers
Navasco mcat
. | marketng board B
NaviT11 33 | m general cert Agroforesiry 3(+3) 19 Early mat Thai Tarly docs not MOFA June and Feb
Agric specialisation lodge
certificate IR8 Both high yickd,
IR5 late,lodge
Abijan High yicid and
market demand
low shaticring
difficult to
- ~ thresh
Nav/F12 40 { m Dip Agric Carpentry, 5 4 GR!8 ICOUR Junce July
building, IR8 other farmers l'eb Mar
welding, Bw Al three carly,
i J mechanical Tox tasic good csp GRI18 MOFA
repains Abijan Abi BW
cxpands well
Nav/I13 4] m middle school 2 16 442 Keep own Jung Deeember
| iR8 Tigh yicld
Abijan good 1asic poor
yicid
90days carly
["Nav/T 14 46 m clementary Lechnical 7z 26 IR8 high yicld good | keep some June!
schoot operator | taste MOI‘A ,
‘Technical Agric | {combinc/ractor 442
Instruction } 90 days high starch,
{mechanisation} good tastc, high
[ i | yield,carly
IR5
f
- | = } l high yield }
Naw/I1 5 28 ¥ polytecimic 10 4 Abijan carly, good taste | ICOUR June July
carly other farmers I
90 days latc taste not so | keep some
Nav/¥16 40 ™ middle school h 2 6 ﬁ{ils E:?d Fairl
Navrogo farm ¢, fairly Keeps own May Junc
Inst . good ICOUR Feb Mar
Abijan Tastes good
late
90 days much stareh

carly




Naw/F17

57

m

Middle school

Storage
handling
(ICOUR)

20

442
thailand
abijan

90 doys

1138

not much fert,
long grain low
starch, ggod
taste

carly, low
starch, taste
short grain
good yicld
low starch

Keeps own
ICOUR

May June
Jan Feb

11




Crops grow % sold Indicator for Rest conditions | Toolssed Problems Acreage Time/acre Shattering Reason
L harvest time for harvest
—— Maize i} Days to maturity sickle 27 1.5 days n
Qkro 100 malurily
‘ Rice 920 —
'r - Maize 20 T3rowning of maturity knives 1 4 days n
Millet 20 panicle |
Cowpez 20
Tomite 20
Okro 20
| Rice G0
M Millet 0 Browning of maturity knives 1.5 0.5 days ¥ over ripening
Groundnul 0 panicles
Maize 0 '
Rice 60
\ Soyabean 100 Browning of maturity knives: 0.5 2-4 days ¥ over drying
Tomatoes 90 panicles ]
’ Rice 80 s X _ )
= Tamatoes &0 browning and maturity T kiiives ) 1 4 days n )
Soyabean 80 drooping of
. Rice 05 panicles |
Growgnut 60 Jeaves and naturity knives (sickles séven people 0.5 2 days n -
Maize 0 grains become oo expensive) harvesting,
~ Rice 71 yellow
[ ) Tomato 100 browning of maturity knives or siekles | 2 days y Genetic trait
Soyabean 100 panicles
\ Rice 80 ]
[_ Maize 0 browning of maturity knives or sickles T 1 day n harvesting done
Millet 0 panicles on time
] Sorghum 0
Soya 100
" Groundniit 0
Rice 50
Tomato 100 yellowing of malurity i¢ ne sickle 0.5 8 days n i
\ Rice 50 panicles of days after !
sowing
l rcgardless of ‘
B state of ground
}' ' Soyabean 100 brown,dry maturily knives 2 1 day n 0
s Tomate 90
l Rice 25
T - Millet 0 browning maturity and dry | sickle 1.5 2 days n 442 shatters
| Maize 0 soil conditions (men)
Grousdnat 0 Knives (worien)
l s Rice 20 . .




Nav/1"Ql Groundnuts 0 browning of Maturity dickle/knife. " 1-1.5 n
Rice 90 leaves and
L panicles L
[ Navw/i02 Soyabeun 100 browing of Maturity despite | sickle and knifc 2 - n
Mairg 70 panicles muddy soil
Rice 66 conditions
Nav/l03 Soyabean 100 yellowing of Days after sickle and knife 1.2 o n -
Maize 0 leaves sowing
rice 90 Soil condition
Nauv/1°04 Millet B 0 brawning of maturity sickle 1 ™ B
groundniit 40 panicics
maize 50 \
rice 80
Nav/F05 Millet 0 yellowing of malturity despite | sickle fknives 1.4 B n
Muize 0 panicles so0il conditions
Groundnut 0
Rice 40 |
Nav/Fi1 Groundnuts 0 ¢olour change dryness of ficld | sickle /knives 1 {four pcople) ¥ oodry
soyabean 90 grren-brown varietal
maize 0. no of days
: mitlet 1] ] \
sorglum 0
] formatoes 80
pepper 80
rice 70
NaviF |2 Soyabean 80 browning and seplioct sickle, knives 2 (1wo wormen) n
groundnats RO hard grains dependant on combing
maize 20 variely
rice 70 may
Nav/F13 Soyabean 100 colowr change oclober-nov sickle knife 2.5 (ten people) |y too dry |
Tomatoes 0 green-brown apr-may
Maize 70 90 or [20days [
Rice 70
Nav/Fi4 Maize 40 colour change Nov sickel kuife 3 (Speople)} Y too dry B
groundnuts 40 regardless of 90 days {combine if '
millet 0 soil conditons acreage is high
rice 40 and funds
available)
Nav/Fis maize 80 colour change Nov/Dee knifessickle 6 (4 peaple) n
' cowpea 160 incldes
rige 70 threshing ang
winnowing
Nav/F16 maize 50 browning/ycllo 3 months sickle 2-3 (10 women) | y insuffient water
millet 0 wing seplioct includes too dry
groundnut 50 august threshing and
soyalican ? winnowing
rice 50

i3




I Nav/FL? s0yahean 100 browning/ycllo sept sickic 2(10-15 100 dry
i miyize 0 wing iy knifc wonen)

groundnut 80 lodging includes

millet 0 threshing and'

rice 50 winnowing
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Contaminaticn

Lodpging Field cirring Crop given to Where stored Storage time How threshed Threshing, Dricd after Where sold Maximum —l
creditors or problen:s theeshing price
landlord o ol
y strong winds | yesiflack of IDA shedorisn | 4-6 sticks on pilfering n from home/ -Junefjely
labour to thizsh sacks in house concrete floor Kumbungu :
but facilitates | losses through l market
threshing and Combine when improper
winnowing available threshing I
more debris if
combine is used 4
n because of " = sacks in house | 4 B sticks on clay laborious y sun dried on Navrongoe April
close spacing flcor stones cement floors at | market
losses honie )
B y oo much il sacks int house 4-5 . sticks on clay stoncs ¥ sun dried on Navronge August-
fertilizer floor losses cement floor al market Seplember
! honmie
¥ talt variety o~ (= . sacks in house 4-5 may he sticks on clay losscs y sun dricd on Navrongo. March onwards
treated with floor stones cement floor at market
chemicals winnowing home
dilficult if Ao
- wind i
= n ‘n = sacks in housc [0 sticks on clay losses y sundricd on Navrongo I Jung!
floor sloncs cement floor it market
home
y w = sacks in house 2 sticks on -stones scatlering | y sun dried at Navrongo July- seplember
concrete or hme forone day | market
B laterite Joor
y tatl varicty n B c sacks in housc 6 slicks on clay laborious sundricd on clay | Navrongo April
I floor losscs floors market
— B - o mud and stongs
i I B . ¢ n/a 0 sticks on clay sand glay, sundricd on clay | Navrongo R 7
floor stoncs and floors for up lo market :
b - losscs 2 days
1 y n sacks in house 4-6 sticks on clay losscs sundrying on Navrongo May-Junc
B 3 floor stoncs and riud | mud floor market
n ) n sacks in house up to 12 sticks on losscs sundrying on Navrongo May ]
. ) ) concrete floor tarpaulin
[ n ) n C T sacksiin house. 5 sticks on clay stoncs/mud sundricd on Navrongo April |
floor losses cement (oor at
B homie
Naw/T01 y (wind) n 1 poly sacks in 3-4 sticks on clay tedious becawse | sundried on Navrongo or March:
house floor ol high moisturc | tampaulin at customers come
conlent homie (cost to house
Spillage ¢2000/day)




treated with
chicmicals
supplicd by
MOFEFA

well, Also lor
storage.
Sundricd on
floor

Nav/F02 y over drying n ¢ 1 {low risk bags in house [ 56 sticks on clay scattering losses | no dry ericugh Navrongo April
project) floor lazy workers market baps and
don’t thresh bowls
well
Nuv/1'03 y too much N y heaped on c | (MOFA préj) | bags in house 5 sticks on clay scattering, no B Navrongo April/May
farm until floer contamination market ‘
harvest is with stones and
complete — dust
Nav/104 y wind/rair n ch bags in store 5 sticks on cluy spiliage no. Navrongo April May
room at home floor contaminationw market
Somctimes ith stones and
sends paddy to dust
seed insection
] unit for cleaning
| Nav/F03 y excess N n e Y bags at home 6 sticks on clay losses o Navrongo March onwards
floor stones market bags
lazy threshers and bowis
Nav/TL1 ¥ n ¢ {owus land) jute sacks in 4 dry slicks on clay scattering losses | y to prevent Navrongo 3-4 months aficr
store room 3 wet slones mould growth harvest applics
| paddy breakage to both scasons
treats Acthlic poor separation: | reduces weight
dust frompanicles for
transportation
spreads on floor
Nav/i'12 y variely ! ¢ jute sacks in 4 sticks on clay Intraduction of n Navrongo Feb Mar
store room stones market
Nav/FI3 ¥ S ] m store roem 3-4 sticks on clay Intreduction of y Somt graing Navengo market | Jan-Mar
trcats with stones may not be dry
Apron + Breaking of cnough
. paddy
Naw/T 14 y n ¢ 1 and chiefl jute sacks in 4-5 sticks on clay n Navronge Muar Apr
Touse market
sent to seed
company for
freatment
Nav/F15 Y n € jute sacks in 4 sticks on clay Introducc stones | n Navrongo Apr may
store roem
Nuv/F16 ¥ n c b (as a gesture) | jute sacks in 4-5 sticks on clay Intreduces y necessary to Navrongo Mar Apn
store room stones dry next market
somctimes laborious season's sced v ICOUR




MNuw/F 17

Jjute or poly
sacks in house

34

sticks on ¢lay

introduces
slones

y improves
storage

wel rice low
rmarket value

Navrongo
market

May June

17




i Time tnan Benefits Major problems o
association
B {ycars) )
10 Consultations svith IDA - Input procurement Machinery for land preparation costs Input costs Marketing difficultics Birds in d
. ) obtained from Kumbungu Rural Bank)
T Hligh water charges Lack of implements for Lind preparation High cost of land pre:
cost of labour Birds (obtained land dircet from KCOUR) (uscs bike for transport)
Rice diseases Inputs Leeches Redents Thieshing floor Birds
1 4 B Access to land  Land preparation services Compelled to sell paddy at Tow price Birds Lecches Tigh labour costs Threshing
|I inappropriate
| ) Birds Usc of basins to cart paddy Inputs Thicshing floor Leeches
{ B 4 Supply of Inputs B Input costs Birds
B 12 Land preparation sevvices Input distribution Land preparation Input costs Threshing floors Redents Birds (has 1o transport by
| cart)
[ 12 As at now -nil. Used to get inputs Land preparation Water distribution Leeches Discases Input availability Birds R
' losses (has 1o transport by head)
Distance from home Cost of Inputs [3irds Rodents Waler distribution
Input costs
[ Input supply Land preparation Input costs late land preparation by ICOUR ceches Threshing conditiong (has t
lead)
: Nav/F0] Land preparation, weed contro and fertilizers cxpensive, birds, Sclects panicles to
| Nav/IF02 4 Langaii Mutual assistance for major operations weed contral, over Mlooding of valleys so head carrics fertilizer to broadeast. Labo
. wonen’s group
Nav/1'03 4 Provident L.and preparation, fertiliser and seed on credit ‘Late land preparation, plots should be reallocated yearly
lurmers group |
Nav/:04 4 Awni farmers | Inputs obtained through group Untimely land preparation by MOFA - Untimely supply of inputs
group l
Nav/I05 10 Asana Multual assistance, Assistance from MOFA I.abour ind transporl costs =
farmers group
Nav/F1 1 19 Bonia village | Inputs and land preparation on hire purchase Leeehes in water, mice/rodents, discases, lodging
comm (Tono)
Nav/I'12 Delays in land prep, drought,discase, inputs hard to get
Nav/17]13 No finance, inputs,discasc,pests rodents
Nav/F14 7 Finance, land preparation, laborious harvesting rodents,wilt,drought
Nav/F15 Lack of financial support, drought, inputs. late land prparation
Nav/F16 Lack of finance, inputs, land preparation, discase, rodents birds
Nav/I717 h Lack of finance, land preparation Jow market value afler harvest when you need 1o

scason, disease, mice/rodents.,




FARMERS SURVEY

Upper West-Wa district, Logge, Jirapa district

Age Married/ Fducation [ Other skills Full time Time in riee Varicties Reason for Sourec Pianting time
sinpic employees farming grown choice
WA To+ m metal worker 7 (family) since youth local later/taller MO A Jung
improved yicld
WA/002 ~ 704+ nt 9 {familyYy 3 fromm market Uncertain
WA/003 40+ m 10 children 15 not known father Broadcast in
2 wives April-May
WA/004 I 30+ m T 2 7 long duration late/tallfyicld Market Ploughing/hroaud
riee casling
- AprilfMay
WA/005 70+ m 7 family 12 il olher farmers April May
IRB/OM 35 m O level 2 7 1RG4 carly/yicld MOTA June
- Late varicly Taller
IRP/O02 38 witlow Shea processor 1 3 local tafler other furmers May
B _ IRG4 yiclds better MOFA July
JRP/O03 35 m 3 years pnmary 6 9 carly other farmers May
T taller/etier June July
I yield if acleguate
rainfail
IRP/004 S0 witdow 2 12 1RG4 MOFA uncertain
long duration taller other farmers
JRPIOOS 42 m 10 years ] 12 IRG4 shorter/yicld MOT'A June
primary . late variety other furmers
Loggu/I°01 43 m O level Tally clerk 7 I Mandee carly but Mandec and May-Junc
storckecper shaliers lowland from
| Lowiand Taller ard market,
yiclds more Indian bought in
B R - india India
loggu/1F02 o+ m [slamic Butcher 3 15 Local fate Tall late market June i
maturing
Laggu/F03 M m Islamic 4 - 6 l.ocal late Tall late markel late may o
- - maluring
Loggu/F04 30+ m (female) NI 4 G Local variely market | June




" Crops grown % sold Indicator for Best conditions | Tools uséd Problems Acreage Timefacre Shattering Reason _1
harvest time for harvest
WAO! sorghum 10 browning of maturity knifc § 2 weeks no T
millet 0 panicles only fumily
maize 0 labour
yam 0
rice 100 B o
WA/D2 cowpei 50 colour changes - | maturity sickle 2 3 days no
mae 0 browning of knife
sorghum 0 panicles
miflet 0
yam 0
rice 100
WA/003 yam 0 browning of, maturity knife B 2 1 weck n
maize 0 panictcs {sometimes
millet 0 children fall
bambara 0 sick)
rice 50-70
WA/004 maize 0 browning and towards knife 2 1 week n
yam 0 drooping of Christmas
sorghum 0 panicles
rice 90
WA/005 Yam 0 browning of 5 month after knife 2 1 week N =
Sorghum 0 panicles planting
Cowpea 4]
Groundnyt 100
Rice 50 |
Loggu/T0! Muize 86 browning of At maturity | knifessickle R T 1.7 days y Mandee over drying /
Yam 33 panicles varietal
cowpea 86 characteristics
millet 50 '
cassavi 50
rice 83
Loggu/FF02 Maize 30 drooping and Atmaturity knife 2 5 days (labour y over drying
groundnuls 100 browning of availability)
rice 70 panicles B
Logpu/IF03 Maizc 50 browning of At maturity knife 1 3 days harvests carly lo
cowpea 75 panielcs prevent this
milletsorghum 20
rice 90 B J
Loggu/TF04 Okro 95 browning of At maturity knife I B 2 weeks (linle n B )
Peppet 95 panicles labour - harvests
. Rice B0 by panicles) J




JRP/Q01 Groundnut 75 browning of Al maturity Knife 0.35 i day n
Maize 0 panicles
Beans 0
[ Rice 50
T IRP/002 Groundnut G browning of Al maturity knifc 0.5 4 duys n
[3ambara 0 panicles
Rice G
JRP/O03 Groundnut 80 browning of At matutity knife 1.25 4 weeks n
Bambara 66 panicles
cawpeas 66
sorghum 0
Riee 66
JRP/004 Groundnul 60 browning of At maturity- knife 0.25 20 days ¥ too dry - shatier
[umbara 0 panicles harvested by not cnough on harvesting
Rice G panicles people to
beecause of harvest
differential
ripening
JRP/QOS Maize 25 browning of At maturity knife 1 10 days n
Sorghum 75 panicles
Beans 10
Rice 25

21




i Lodging Ficld curing Crop given to Where stored Sterage time | How threshed Threshing Dried after “‘Where sold Maximom
creditors or I problems threshing price
landlord

WA/CI y ¥ o complete insacks i 6 sticks onwrocky n Teehiman May Junc

. harvesting, house floor

heaped on a
ficld outside
farm
WAM02 y delayed n n sacks in 6 sticks on rocky. n customets come | May June
harvesting housc floor to house
WA/003 y strong winds n ¢ sacks in house 3 sticks on rocky losses through n customers come | April May
] floor scallering o housc
WA/004 n n - c o sacks in house L3 sticks on rocky n customers come | April May
floor o house
- WAD0S5 y at times n sacks in housc 6 sticks on rocky n Wa market April May
floor Bags or bowls
Loggu/1-01 ¥ n owns land warchouse in 6-7 sticks on clay losses through n women come to | May -July
town floor scattering and warchouse
Technoserve tmproper
inventory credit threshing
! o - scheme I
| loggu/F02 y n bags at home 6 sticks on-¢lay contamination n customers come | Jung
floor with stones and o house bags
mud and bowls
spillages
Loggu/l03 y n bags at home 6 T sticks on ¢lay cXpensive n ) ‘customers come | June - July

I (groundnuts floor labour 1o house sclls in

| | with scallering bowls

| I Technoserve

l | ICS)

| Loggu/F04 Y n In bags athome | 6 sticks on clay tedious no customers come | Junc

floor o house

CIRPAODT n y il o in house inbags | 5 sticks o ecment n Jirapa market Junc 1o

! preoccupicd or on panicies flooy at heme Seplember

. with other

) dutics then

' panicles are

] cavried home

' arnd stored

JRP/O02 v lall varicties y il on room flooror | 7 sticks on cement y facilitates nfa
preoccupicd on pani¢les floor milling

with other
tluties. Panicles
carrivd home
and stored




JRP/OO3 y. tall varietics ¥ to find time In room on 10 sticks on clay contamination y facilitates Jirapa market May
to harvest other panicles floor with stones milling bags or bowls
crops  Stored
on panicles at
home
TRIP/004 n y preoceupicd In room on 7 sticks on rocky n nfa
with other panicles floor
dutics
Then in bam
JRPOOS y tall vanictics y stored on In room on g sticks on cement n Gbare market in - | May-June
panicles panicles floor bowls
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Time in an
association

Benefits

Major problems

(years)
WAQD] 10 Communal iabour and assistance weed control  Labour costs birds {lransport by head) .
WA/0)2 3 Communai labour (MOFA offer land preparation, seeds and fertilizer) late Jand preparation weed control Labour cost Birds (transport by head)
WA/GO3 3 Communal {abour ) Timely iand preparation serviges No credit facilities (ransport by head)
WA/004 3 Communal labour Late ploughing by MOFA. Weed control costs Birds (Iransporl by head or bike)
WA/MQODS5 3 Communal labour Weed control  Birds (transport by head or bike)
JRPAO] 2 Land preparation services Inpul supplics Late land preparation Weed control {transport by head)
IRPAOZ 2 Land preparation services Sced supply Weed control Labour costs Difficulty in land preparation (transport by head)
JRIMG03 2 [.and preparation scrvices ) Weed control Land preparation (transport by head)
JRP/O04 2 Land preparation serviees Seed supply Weed control Timely land preparation (transport by head)
IRP/O05 P Land preparation services Sced supply Weed control Soil fertility High input costs
Lopgu/FOI - i Cash from ADB@36%. Poor rainfall. Low prices. Weed control. Labour intensiv
Loggu/1'02 Weed control {spear grass) Birds at sowing
Loggu/IF)3 weed control. Land preparation services
Loggu/i04 Land preparation services Weed control Tnput costs -_ =




APPENDIX 2

PHOTOGRAPHIC RECORD OF POST HARVEST PRACTICES



Harvesting

; .‘l'_‘:,., i '
,J;- 'H! ‘?{!ej ‘l‘}

Harvesting by hand

Mechanical harvesting Combine harvesli‘ng



Threshing

On a concrete apron (UW), On a road (UW)

On natural rock surfaces (UE) Winnowing (UW)



Milling systems

Hand pounding

Single pass.rubber roll mill (300kg per hour) Large scale mill (ltonye per houry



Scale of operations

Typical steel huller mill Rubber roll mill

1 tonne per hour (Kpong farms) 4 tonnes per hour (Nasia, Tamale)



Parboiling

Seoaking paddy Steaming



Parboiling

Washing Boiling

Stcaming Drying



Storage’
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